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Basin Area (kmz) Pop (M) District (#) Sub-basin (#)
Karnali 50,529 6.10 24 4
Narayani 40,469 6.58 21 2
Koshi 57,023 13.81 30 5
Total 26.49 75 11
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Total IMP-2018 | 1,035,758 | 679,559 | 1,846,005 | 3,561,322 | 1,456,608 | 6,419,242 | 130,776 | 353,406 | 1,512,000 | 1,345,703
Total LRMP-1986 | 1,213,860 | 914,940 | 1,863,477 | 3,992,277 [ 1,950,381 | 5,646,411 | 12,059 | 228,295 | 2,412,844 536,79
Change -0.15 -0.26 -0.01 -0.11] -0.25 0.14 9.84 0.55 -0.37) 1.51]

* FRT qATE A FATER Atwa s 2,525,639 ha, fer 12096417
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R
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Table 2: Changes in Nepal's Land Use/Land Cover in between 1979 and 1994

1978/79 (LRMP) 1994 (NFI) % Change, 1979-1994

Area (000ha) | % | Area(000ha) | % | Total |  Annual
03

Cultivated 29694 20.1 3,090.8 21.0

Non-cultivated 986.9 6.7 1,030.4 7.0 44 0.3
Forest 5624 38.1 4,268.2 29.0 -24.0 -1.6
Shrubland 694.0 4.7 1,560. 1 10.6 124.8 8.4
Grassland [N755:9 1.9 1,766.2 2.0 0.6 0.0
Water N/A N/A 3827 26 N/A N/A
Other 2,729.8 18.5 2,619.8 7.8 -4.0 -0.3
Total 474848 BN 000 14,718.1 100.0

NEPAL NATIONAL BIODIVERSITY STRATEGY AND ACTION PLAN 2014 - 2020

R
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Table 4: Estimated coverage by different types of

wetlands
Wetland Type Estimated Coverage

Ares )

Rivers 395,000 48.2
Lakes 5,000 0.6
Reservoirs 1,500 (0%
Ponds 7277 0.9
Marginal swamps 12,500 15
Irrigated paddy fields 398,000 48.6
Total SIS 07 100.0

Source: Directorate of Fisheries Development (DOFD; 2012)
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1 | Effective depth cm >90 60-90 | 30-60 >30 <30
sL, sicl, Sil, ) ] Cv, Cm, SiCm,
2 Texture Textural group oL L sl SC, Si S, SiC, LS S1-S3 gravel, G
3-10 10-25
3 Slope % <3 |Progressive | Radical 25-60 >25
Terrace Terrace

Urban, river channels,

Arable, permanently flooded land,
4 Land Use . .
(Degraded Forest Separate category) National Forest conservation or
protected areas, sloping terrace
. L Not suitable
L Suitable for surface irrigation
5 | Surface Irrigation for surface
system o
irrigation

A Special category

meeting the above criteria, upto 200 m above

river bed and /or within 5 km radius of water N
018 ADB 21
source. .

5 Piped Irrigation

nirhs L1 e TARS

Rasters (Depth,
Texture, Slope, Land
Use)

All the rasters
reclassified into
new rasters as
per the
specifications

Performed raster
calculator on the
reclassified raster
to obtain
suitability critieria

Raster with
suitability output
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Suitability | SN Narayani Koshi Karnali Total
NS 1 400,521 468,672 418,495 1,287,688
S1 2 6,816 490,628 73,034 570,477
S2 3 249,018 114,982 116,133 480,133
S3 4 86,476 300,033 199,739 586,248
Total S1-S3 5 342,310 905,642 388,906 1,636,859
S4 6 208,775 237,062 182,783 628,620
Total S1-54 7 551,085 1,142,705 571,689 2,265,479
Agricultural 8 951,606 1,611,377 990,184 3,553,167

Note:

1Not suitable, mainly Sloping Terrace
251 Highly Suitable,

3S2 Moderately Suitable

453 Marginally Suitable

5Sumof1to 3

654 Steep Level Terrace Suitable

I
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Potential Irrigable IMP-2018 IMP-1990
Land (ha) Agric. Non Agric. Total Agric. Non Agric. Total

TERAI DISTRICTS 1,479,768 1,479,768 1,520,555 465,320 1,985,875
HILL DISTRICTS 626,513 626,513 537,763 6,404 544,167
MOUNTAIN DISTRICTS 159,198 159,198 95,398 1,637 97,035
TOTAL FOR ALL DISTRICTS 2,265,479 2,265,479 2,153,716 2,153,716

Non-Agricultural Total 666,943 473,361
TOTAL FOR ALL DISTRICTS 2,932,422 2,627,077

Note: Non-Agriculture land for IMP-2018 Estimated using IMP-1990 maps and interpretation
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Daily rainfall

Daily streamflow series
for selected calibration /
validation periods
Daily/Monthly
meteorological data:

* Temperature

* (Relative humidity)

* (Wind speed)

* (Solar radiation)
Topographic data: DEM
Physical data:
geographically defined
land use and soil types

J
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Streamflow generation at
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* Subbasin outflows
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control points)
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Digital Elevation Model (DEM)

®* From 2.5 m Cartosat stereo satellite images,

® Using ERDAS software
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SWAT MODELS

9 SWAT Models:

* Mahakali (IWMI)
* Karnali-Mohana (IWMI)
« Koshi (ICIMOD)
* Babai

* West Rapti

* West Churia

* Narayani

* East Churia

* Koshi

* Kankai

Mahakali Basin

Karnali-Mohana Basin
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SUMMERY OF SWAT MODEL SET-UP
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Landuse Rainfall data | Model Period Warr-nup
Period

Kankai SRTM 30m IMP 2018 IMP 2018 DHM, CFSR 1979-2010 3
Koshi (ICIMOD) SRTM 90m SOTER ICIMOD 'II'):I\TI\I/I?::I\S/IRIS 1979-2010 3
East Churiya SRTM 90m IMP 2018 IMP 2018 DHM, CFSR 1979-2010 3
Narayani IMP 2018 IMP 2018 IMP 2018 DHTl\:;\AC&SR' 1979-2010 3
West Rapti IMP 2018 IMP 2018 IMP 2018 DHM, CFSR 1979-2010 3
Babai IMP 2018 IMP 2018 IMP 2018 DHM, CFSR 1979-2010 3
Karnali (IWMI) ASTER 30m SOTER IWMI DHM 1980-2013 5
Mahakali (IWMI)|  ASTER 30m SOTER IWMI DHM 1980-2013 5
West Churiya SRTM 90m IMP 2018 IMP 2018 DHM 1979-2010 3

© Lahmeyer International GmbH 2018
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SOME RESULTS — WEST RAPTI

Calibration Bagasotigaun (350)
Elevation 381 m asl
® Basin area 3380 km?
®* Measuring Period
1976 to 2007
* DHM Data Quality: Good

© Lahmeyer International GmbH 2018
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SOME RESULTS — WEST RAPTI
600
500 A
Performance Calibration ¥ 100
Parameter (1995-1998) §
NSE 0.84 230
RSR 0.39 gm
Pbias -1.99 100 1
0 T T T
1995 1996 1997 1998
— Simulated Discharge =====0Observed Discharge
600
Performance Validation 300 1
Parameter (2004-2007) 2400
NSE 0.82 ;_}ﬁoo
RSR 0.41 5200
Pbias 3.94 2100
Lahmeyer International GmbH 2018 02(}04 EOIOS 20I(}6 2(?07
—— Simulated Discharge =~ ===== Observed Discharge
_ ,r (] .e
T TR g e s A A5
142
qqa
Basin Gauge Dry Season Monsoon Season Average Gauge | Average Basin
Station| Oct | Nov | Dec | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Dry |Monsoon| Dry [Monsoon
600.1) 12.20| 14.07| 10.85| 11.49| 15.53| 19.70| 29.63| 32.96| 5.02| -1.46| 2.45| 7.63| 18.30| 3.41
osh 590 8.47] 13.06] 12.92] 16.68| 17.10| 16.23| 4.01| 13.97| 13.42| 8.06| 7.74| 17.35]| 12.81| 11.64 a6t | 410
680| -2.35| -2.81| -3.70| -3.06| -5.34| -9.49(-14.27|-10.01| -058| 2.21| 4.28| -241| -6.38| 0.87| '
695 5.91| 6.96| 597| 6.26| 8.07| 11.31) 17.00| 17.29| 2.71| -2.15| -2.23| 3.54| 9.85| 0.47
450] 11.40| 11.74] 11.11] 10.28] 10.29]| 8.91| 6.13| 3.69| 048| 3.78| 5.34| 11.28] 9.19 5.22
Naravani 449.91) 11.64| 13.26| 13.81| 12.95| 14.41| 15.27| 13.33| 2.92| -171| 3.12| 4.91| 10.57| 12.20| 4.22 6 | am
Y 410] 12.06| 11.11] 11.34] 12.12| 1154 9.26] -2.53| 4.62| -086| 147| 4.27| 11.08| 8.69 399 © '
420) 11.81) 12.08| 10.00| 8.80| 6.19| 5.56| -4.17| 3.44| 152| 3.24| 500| 11.98| 6.71 543
259.2| 745| 578| 7.06| 8.68| 0.90| -0.01| 3.93| 472| 8.01| 11.55| 10.46| 15.40| 4.81| 1136
carmali 2401 9.89| 852| 8.68| 8.05| 4.97| 10.50| 16.54| 27.81| 1.67| 4.51| 520| 9.56| 11.87 523 53 | 701
269.5| 860| 457| 3.64| 257| -2.03| -227| 076| -8.33| 151| 557| 495 957 094 5.40| '
2833 7.70| 530 471 4.04] -2.66| 035| 4.18| 6.67| 3.53| 528| 5.26| 1020 3.79 6.07

Lahmeyer International GmbH 2018
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Ground Water Assessment

Lumped Model Based

Siwalik: RUNOFF
Zone 1: RECH-RU + RECH1 — FLUX1 + QLA-N — QLAT1 + QRIV1 - REJECT1= DELS1
Zone 2: RECH2 — FLUX2 + QLAT1 - QLAT1 - QSPR2 * QRIV2 — REJECT2 = DELS2
Zone 3: RECH3 —FLUX-3 + QLAT3 — QLATS + QRIV3 - REJECT3 = DELS3
RUNOFF runoff from Siwalik Hills
RECH-RU runoff recharge
RECH potential recharge (combined natural and irrigation return)
FLUX upward capillary flux
QLAT lateral groundwater flow
QSPR emergence of groundwater in seepage zone
QRIV exchange between rivers and groundwater
DELS change in groundwater storage
AT STd e .
. (=N
Figure 4-9: Groundwater Conceptual Model
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Figure 4-10: Conceptual Model Overview
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l Net total ground recharge [Mm?/yr] ’ B LAHMEYER (' A S
Basin (Mm?/yr) Half of cultivable area irrigated with ground water NIRAS ‘I INTERNATIONAL _A...'A_

Bhaber Zone Seepage Zone Terai Zone Total

Jhapa 422 181 333 936

Morang 418 100 345 863

Sunsari 264 100 357 721

pabind . 107 ot oo Results of GW Assessment

Siraha 247 112 213 572

Dhanusha 168 59 202 429

Mahotari 237 49 200 486 13.07 Bil m3/yr

Sarlahi 249 108 143 501

Rautahat 205 79 106 390

Bara 361 41 195 597

Parsa 470 37 154 661

Koshi Basin 3,383 1,063 2,498 6,945 aq-faq—rl?_r W q-ﬁ—q-ru'l'

Chitwan 222 63 262 547 ~

Nawalparasi East 205 196 231 632

Nawalparasi West 130 121 146 397

Rupandehi 143 131 326 600

Kapilbastu 240 155 197 592

Narayani Basin 940 666 1,162 2,768

Dang 130 185 315

Bardiya 211 185 363 759

Banke 320 167 145 632

Kailali 522 73 269 864

Kanchanpur 320 135 334 789

Karnali Basin 1,503 560 1,296 3,359 : M

Total 5,826 2,289 4,956 13,072 @

I —
ITARY T

, @ - e
nirhs Z1gee . TARS

. Surface
Basin (Bm3) Ground Water Total
Water

Karnali 60.0 3.36 63.36

Narayani 57.6 2.76 60.36
Koshi 55.3 6.94 62.24
Total 172.9 13.06 185.96

Reliability: 80 %

Resources from Churia Catchments not included in SW.

I
Lahmeyer International GmbH 2018 @M
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50 25 50 100

Kilometers

© 80% Reliable Annual Volume

Surface Water Ground Water
Sub Basin| Mm* vear| Sub Basin|Mm” Year| DB Lagend
1 14,284 18 8,722 et im¥year| ———- Country Boundry
2 2,679 19 6,405 Jhapa 936 ~——— Rivers
3 4,743| 20 7,668 Morang 863 Basin
4 2,358 21 5,856 sunsari 721 3
G
5 1,228 22 5,890 Saptani 789 Minfveanion)
6 875 23 2,721 Siraha 572
7 1,278 24 461 [Dhanusa 229 I o.0-500
8 1,898| 25 1,588 7 286 N 00 - 600
9 5,283 26 12,665 [Sarlahi 500 I 600 - 700
10 973 27 5,682 Rautahat 390 I 700 - 800
E Nar?;am 5:,;5:2 Bara 597 I 00 - 900
, Parsa 661 . 00 - 1000
13 29 4,158 Koshi 6,944
1 30 5,025 Etifiwan w7 I 1000 - 1200
15 31 2,775 1,025 I 1200 - 1400
16 32 613 600 I 1400 - 1600
17 33 20,919 592 Mm?/Year (SW)
Kamali z: ;,E;: Narayani 2,764 I o - 600
36 1’050 oane 3 I 0o - 1200
. Banke 632 I 1200 1800
37 1,594 Bardiya 759 -
| 1165] Ka 864 I 1800 - 2400
55,301 789 [ 2400 - 3000
Kamnali 3,350 [ 3000 - 4000
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Sub-basin  Surface Water
Volume (Mm’/Year)

18 8,722
19] 6,405
20 7,668
21 5,856
22 5,890
23 2,721
24 461
25 1,588
26 12,665
27 5,682
Legend
State Beundaries District Groundwater Potential
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Mm?fYear
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Sub-hasini Surface Water
Volume (Mm?*/Year)
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29| 4158
30| 5025
31 2775
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33 20919
34 7267
35 3484
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37‘ 1594
38 1165
District
>
Legend (Mm*fyear)
BARA 597
State Boundaries
DHANUSHA 260
Surface Water Volume
Morvear JHAPA 847
i MAHOTTARI 483
- MORANG 863
T s 300s PARSA 661
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* Approval of methods and materials to be use in the inception report

Inception  Verification of existing data
¢ Update and/or prepare GIS data
* Processing of LANDSAT Imagery
Mapping of the ¢ NDVI and LST processing

Irrigated Field « Irrigated land mapping — Higher NDVI is Cultivated land and Lower LST is field with water

o Field Data Collection of Irrigation, Ground Water and Other User Schemes
® Preparation of GIS data and Spreadsheet Database

Collect dataon
irrigation
schemes

* Hydropower — GIS and Spreadsheet

* Recreational — GIS and spreadsheet

* Drinking water — GIS and spreadsheet

Prepare spatial
data of other
water usages

* GIS and spread sheet

Data * A3 maps of irrigation and other water usages
presentation

Lahmeyer International GmbH 2018
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o Surface Water
§ National/ Agency Non Non Un- Hill <5 Ground Grand
§ Dol Assisted | Assisted | DoLIDAR Conv identifi | Terai <10 Total Water Total
e FMIS FMIS ed ha
1 82,877 72,933 7,183 3,361 1,707 | 17,278 13,838 199,177 99,726 298,903
2 187,009 65,032 10,984 0 968 | 11,446 7,506 282,945| 183,056 466,001
3 9,516 33,803 8,750 2,580 3,467 | 12,574 2,582 73,272 15,262 88,534
4 14,274 26,034 5,044 o| 1,451| 11,168 6,076 64,047 21,144 85,191
5 107,218 85,680 11,521 3,173 2,083 6,430 979 217,084| 118,503 335,587
0 17,359 712 5,589 1,217 3,385 5,323 33,585 470 34,055
38,644 31,223 2,642 4,234 1,921 7,619 4,383 90,666 55,680 146,346
Total 439,538 332,064 46,836 18,937 | 12,814 | 69,900 40,687 960,776 | 493,841 | 1,454,617

N
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e g AADEHT TS (IITE)
[Taplejung AGRI 75
[Taplejung CHYAMGGMENGMAYA 485
[Taplejung DANDA GAUN 82|
[Taplejung HEREWA 75|
[Taplejung HIUNDE KHOLA 88
[Taplejung JAWA KHOLA 250
[Taplejung KANUWA 125
Taplejung KHEJUNIM 2,3 94
[Taplejung KHOKLING 178]
Taplejung KHOKSE NANGKHOLY 76
[Taplejung LINSHEP 88|
[Taplejung MAWA 75
[Taplejung MEDIBUNG 106
[Taplejung NAREWA 125)
Taplejung NAURANG KHOLA 59
[Taplejung NEBU KHOLA 94
[Taplejung NIGURADIN 31
[Taplejung NIGURADIN PHUL BARI 212
[Taplejung PHURUMBU 50|
[Taplejung PHURUMBU(7) 100|
Taplejung SIWADIN 3,6,8 125
Taplejung THECHUMBU-7 50
[Taplejung THUKIMBA 241
© Lahmeyer International GmbH 2018 Total ha 2884 @ 49
Total Number 23
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Water Supply Coverage within a Districts of Nepal

Source: Total Houssholds Coverage of Water Supply Scheme
within a Districts of Nepal is based on published NMIP report 2014,
Department of Water Supply and Sanitation.
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Rafting Location in Nepal
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Land Use (ha)  Option Terai Hill Mountain Total
A Existing Irrigated Land
A.l Surface Water Systems
Al1l Improved Surface Water Supply? 400,000 400,000
A.l1.2 Modernisation? 323,522 191,126 46,128 560,776
Subtotal 723,522 191,126 46,128 960,776
A.2 Groundwater Systems
A2.1 Modernisation 485,884 7,957 493,841
Total Existing Systems 1,209,406 199,083 46,128 1,454,617
B New Irrigation Systems/Lands
B1 Terai
B.1.1 Surface Water Supply 200,000 200,000
B.1.2 Groundwater Supply 70,362 70,362
B.2 Hill/Mountain
B.2.1 Gravity 94,000 67,842 161,842
B.2.2 Pumped/Tank/Solar 333,430 45,228 378,658
Total of New Systems 270,362 427,430 113,070 810,862
I R Total 1,479,768 626,513| 159,198 @MAE o

NIRAS ‘l

doc JISTAT qiE=T

LAHMEYER

INTERNATIONAL (MS

5 5 Irrigable . Un- 5 Installed
# | Ref Project / Option (ha) Irrigated | | . Option
Area irrigated MW
Bheri-Babai Diversion
1 |W |Multipurpose
W.1| Transfer only 45,111 42,467 2,645 45,111 46
W.2| Transfer + Nalsyaugad dam 45,111 42,467 2,645 45,111 73
W.3| Transfer + Uttar Ganga dam 45,111 42,467 2,645 45,111 /3
2 |W.4 |Karnali Diversion 40,628 | 7,632 | 32,996 | 40,628 80
3 |W.5 |Madi Dang Diversion 35,639 | 17,107 0 17,107 61
Naumure Dam, Rapti Kapilbastu 343
4 |W.6 |[Diversion 57,142 40,849 10,407 51,256
Subtotal (West) | 178,520 | 108,055 46,048 154,102 557

Lahmeyer International GmbH 2018
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Irrigable Un- Installed
# | Ref Project / Option (ha Irrigated Option
icegjortentia) Area '8 irrigated pHt MW
5 |C Kaligandaki Tinau Diversion 149,830
244
C.1| No reservoir 31,464 0 31,464
424
C.2| Andhikhola dam 41,953 0 41,953
4
6 |C.3 |[Kaligandaki Nawalparasi Diversion| 11,539 2,080 9,459 11,539
7 |C Trishuli-Shaktikhor Diversion 34,892
C.4| No reservoir 12,785 22,107 34,892
254
C.5 | Bhudhi-Gandaki dam 12,785 22,107 34,892
Subtotal (Central) | 196,261 | 56,818 31,566 88,384 682
Lahmeyer International GmbH 2018 @ 67
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# | Ref Project / Option (ha) Irt:gr:ta)le Irrigated irriL;ate d Option Ins;\;a‘::led
8 |E.1 |[Sunkoshi Marin Diversion 170,462 54,548 0 54,548 33
E.2 |Sunkoshi Kamala Diversion 181,802 61,009 68,070 68,070 44
E Sunkoshi Marin + Kamala 352,264
E.3| Dudhkoshi HPP 115,557 | 120,792 | 236,350 300
E.4| Sunkoshi HPP 220,020 | 132,244 | 352,264 536
9 |E Tamor Morang Diversion 113,743
E.5| No reservoir 45,497 0 45,497 42
E.6| Tamor 3 HPP 70,000 | 43,743 | 113,743 849
10 |E.7 |Kankai Multipurpose 39,639 6,643 32,996 39,639 90
11 |E.8 |KoshiBarrage 66,482 47,993 18,490 66,482
Subtotal (East)| 572,128 | 344,656 | 227,473 | 572,128 | 1775
Total | 946,909 509,529 | 305,087 | 814,614 3,014

Lahmeyer International GmbH 2018
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e Technical

* Environmental

e Social and GESI

* Market and Regional Development

* Water availability and Use of Resources (incl. Climate
Change vulnerability)

* Economics

* Policy

I
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Selected Scenario Project Score New Irrig | Rehab Irrg | Irrg & HP
Project NPV IRR Area Areas Cost
(MNPV) | (%) (ha) (ha) | (MNpr/ha)
1 E6  [Tamor Morang with Tamor HPP 113 | 180,563 | 17.1% | 43,743 70,000 889.3
2 E4  |Sunkoshi Marin and Sunkoshi Kamala with Sunkoshi 3 HPP 108 | 187,714 | 15.6% | 132,244 | 220,020 2875.7
3 2 Eaalrlsandah Tinau transfer. Rupandehi Irrigation and Andikhola 8 | 150066 | 165% 41,953 -
s WE Naumure Dam, Regl.JIat'!on Dam, Rapti Kapilbastu Tunnel, 59 |- 55017 5 1% 10,407 40849
Powerhouse and Irrigation Area 625.3
5 W.4  [Karnali Diversion Tunnel Project 50 30,952 | 13.8% | 32,996 7,632 644.1
6 W.2  |Bheri-Babai transfer and Nalsyauga Dam 48 41991 | 16.7% 2,644 42,467 505.9
E7  |Kankai Multipurpose Project 45 |- 16,304 5.0% 32,996 6,643 484.7
7 E8  |SunkoshiBarrage 45 6,370 | 6.8% 18,489 47,993 2799
Lahmeyer International GmbH 2018 @@ 87
I o o ¢ nirhs Zhs., TAAS
HHITA 9T Pld%H
) Suggested | Investment | Investment
District Proposed Area | Economic NP, NPR Economic IRR Rank Cost Cost
ha m at 9% (priority) Npr M SM
Kailali 3,600 887.06 18% 933.1 8.6
Banke 17,700 4,590.10 18.50% 4 4,587.8 42.5
Dang 32,500 371.91 9.50% 3 8,424.0 78.0
Kapilbastu 11,700 -190.97 8.30% 6 3,032.6 28.1
Rupandehi 5,000 1,082.55 12.00% 7 1,296.0 12.0
Nawalparasi 31,400 -1,033.66 7.40% 8 8,138.9 75.4
Chitawan 20,500 4,776.58 17.80% 2 5,313.6 49.2
Parsa 21,400 2,613.12 13.90% 1 5,546.9 51.4
Rautahat 25,000 9,363.01 22.20%| In pipeline 6,480.0 60.0
Sarlahi 15,000 2,203.06 14.90%| In pipeline 3,888.0 36.0
Sunsari 5,500 1,706.65 20.20% 1,425.6 13.2
Jhapa 86,400 8,215.93 12.90% 5 22,394.9 207.4
All areas 285,700 34,585.33 13.90% 74,053.4 685.7
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DISTRICT EXISTING |POTENTIAL SURFACE IDENTIFIED CLASSIFIED POTENTIAL
COMMAND IRRIGATION POTENTIAL PUMPING SCHEME
AREA PUMPING SCHEME
Bara 20051] 5979 4,110
Bhaktapur 1109| 6301 1,862
Bhojpur 4174 1529- 1,824
[Dhankuta 2465| 1528| 46| 1,003
Dhanusha 23110, 1447 1,330
Dolakha 2568 785 1,389 Q
llam 2599 851 435 7,637
hapa 25855| 12931 165
Kathmandu 823 198- 567
Kavre 1243 2309 129 6,337 qTq- ( q O O Oi K9 %- )
Khotang 1516 - 2,489 )
lLalitpur 976| 464 2,111
Mahottari 5436| 43951 2,024
Morang 106862 2630- 2,242
[Okhaldhunga 713 502| 25| 1,451
PPanchthar 1717| 578F 1,467
Parsa 23582 144361 14,217
Ramechhap 1419 1680| 68 1,822
Rautahat 48868 514 993
[Sankhuwasabha 2008| 43271 4,833
Saptari 43151 545 2,115
Sarlahi 39569 58061 4,664
Sindhuli 1210 9005 641 12,302
Sindhupalchowk 1393 376 40 2,335
Siraha 26767 496 446
Solukhumbu 1076| 293 26 2,147
[Sunsari 11539 327 2,745
[Taplejung 763 3622 2,316
[Terathum 4648 F 336
Udayapur 3954 3128 2705 10,787 K
Lahmeyernternationa] GmbH 2018 @M 89
[Total 411,161 81,310 4,115 100,067

T ferag A

DISTRICT EXISTING POTENTIAL IDENTIFIED CLASSIFIED POTENTIAL
COMMAND SURFACE POTENTIAL PUMPING AREA
AREA IRRIGATION PUMPING SCHEME

714) 38- 2,774
Baglung 1014) 355) 239) 6,708
(Chitawan 16992 3036 7,659
Dhading 2481 276| 406| 12,990
IGorkha 1531 1301 620 9,866
Gulmi 1220 36 7,921
22216 3,365
Kaski 2580) 1945 1488 8,560
Lamjung 2951 54 4 5,005
1460| 4107+ 11,520
Manang 296| 333 745
Mustang 1239 203 369 1,293
Myagdi 508 240 744 4,346
Nawalparasi 22823 1893 538 11,624
Nuwakot 1766 1394) 711 7,731
Palpa 2646} 112 9,395
Parbat 997 27 266) 2,414
Rasuwa 1325 315- 2,598
26253 2,034
lsyangja 1728 30| 175| 5,202
[fanahu@ | ahmevyer International G 2018 860 1773 11,961

[Total 114,576 17,451 7,445 135,711

, @ LN
NIRWNS ‘ m?ehé\ri‘;\?forw (f\_/\5

AR 99
TH (934,999 7 )
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| | INTERNATIONAL
DISTRICT EXISTING POTENTIAL “UIDENTIFIED | CLASSIFIED
COMMAND AREA| SURFACE |POTENTIAL PUMPING|POTENTIAL PUMPING
IRRIGATION SCHEME SCHEME
[ACHHAM 442 1718] 95 7,959
IBAITADI 206 329 6,102
IBAJHANG 1061 418 7,616
IBAJURA 733 72 7,566 W W
IBANKE 35063 - 7,931
IBARDIYA 47575 4,107

466 9,897

IDADELDHURA 15@ J

IDAILEKH 989 875 - 4,946 l{ +L{ ( q i B ? C 0 % )
IDANG 27731 444] 113 19,756 ’

IDARCHULA 386 1150] 198 5,370

IDOLPA 1050 45| 31 2,747

IDOTI 1516 822 269 8,732

IHUMLA 759| 63| 193 4,747

JAJARKOT 431] 197;‘ 188 6,956

JuMLA 843 606 278 7,527

IKAILALI 37892| 1039| 470 2,221

IKALIKOT 2536 1677| 12 4,786

IKANCHANPUR 18070 0 - 29

IMUGU 342| 435] - 4,950

IPYUTHAN 1814 1054] - 5,791

IROLPA 932 262 460 8,403

IRUKUM 1570 121 85 6,866

[SALYAN 544 1811 484 11,893

[SURKHET 5714 7539| 2,518 10,389 "

Total Lahmeyer Intefnational Gmb189T87 28,888 6,682 167,287 @M o1

~  NiRhs giwwesw  TARS
IO g8d TSI

*  HETHTAT [FATS ATSTAT IS AL
AT STHRT HARAT (E=Tg AT
o Fag fGaTs ATl

o o fa=mg ATl

* FEHIY TG=TE AT

B
Lahmeyer International GmbH 2018 @M )
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ﬁ 2 ¢ I 2019-2024 2024-2029 2029-2034 2034-2039 2039-2044
Bg 2 o2, §~~§i5g gg'g'g el o
o Project §EeZEses 2afz To 28 o N
%2 § roje g EE 5§% ;5§<5 ,_@ %-g &l &]o1920202021202 aofo0a1foa2(29
SEHZ=E 2 a8l S
1 E.6 [Tamor Morang with Tamor HPP 3 e a0 w3743 70000 13743 © 2038 2001 I — — — — —
3 | £ [Sunkoshi Marin and Sunkoshi Kamala N o o | e | s e N N M
" |with Sunkoshi 3 HPP
3 | ¢ [<aligandaki Tinau transfer. Rupandehi | | s wmo | am | e | ww | s S i i s |
"“ |Irrigation and Andikhola Dam
Naumure Dam, Regulation Dam, Rapti
4 | W.6 [Kapilbastu Tunnel, Powerhouse and 53 | e s | o | aome suase . wo | s W
Irrigation Area
5 'W.4 [Karnali Diversion Tunnel Project 02 o ER 289 e “ns2s 7 2029 0% %
6 | W.2 Bheri-Babai transfer and Nalsyauga Dam| «3 17 as | 2w s s o | —
7 | E:8 |Koshi Barrage ws | um o | ma | s aw o | s —
8 |GroundWater: Rautahat, Sialahi . 1020 s s o | *
N |Groundwater: Mahottari, Dhanusha, N o K | s h
Siraha, Phase 1
1 |Groundwater: Mahottari, Dhanusha, . . o K oo | o W
Siraha, Phase 2.
1 |GroundWater: Parsa, Chitwan naw an o s ws | #
12 |GroundWwater: Jhapa, Morang, Phase 1 o 2 o0 s o | d
1 GroundWater: Kapilbastu, Nawalparasi, o - o . o -
Rupundehi, Phase 1 w
14 |GroundWater: Jhapa, Morang, Phase 1 sax 163 43000 3 208 20m M
15 [Groundwater: Kapilbastu, Nawalparasi, N - oo | o Lo | e #
Rupundehi, Phase 2
16 |GroundWater: Dang. s 500 s o | s
17 Hills Gravity and Pumping - Identified wowo |7 | o | e I ——— 2o
Lehmeyerinternational GrbH2018 =
18 Hills Gravity and Pumping -Classified nm 2166 360,000 B w077 035 ‘ ‘ ‘ ‘ | ‘ ‘
A B LAHMEYER 1 It 'S
!l: ﬁ NIRAS LI {FRNArona AA
B Karnali Transfer to Kailali Irrigation M Beri-Babai Transfer + Nalsyauga Dam
Kaligandaki-Tinau transfer for full irrigation in Rupandehi 2 Tamor Morang 2
1200 M Naumure Dam M Koshi Barrage
B Sunkoshi Morin & Sunkoshi Kamala 2 B Groundwater: Investment costs
1000
800 B !
600 I
|| I
400 I
200
-
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112. 3 1424, 3 483. 5 560. 4 501. 4 818. 9 799. 5 635 462 5 398 433 4 469. 1‘508 5‘567 9‘539 1‘339 2‘383 2‘354 4‘557 5‘ 947 ‘911 2‘ 1091 ‘531 3‘434 1‘175 1|:|

Total Cost

MPP and Koshi Barrage: Investment and Operating Costs, USD m current 2018

prices w9 w0 wm wm s W s ww s W% W wm WB WM WS W% Wy W W w0 w0 2w 20
Karnali Transfer to Kailali Irrigation 029 o o o o o o o o o o ese s s sem mes wes 6es s eas  eaxs  ess 6o eaxs e eaxs )
Beri-Babai Transfer + Nalsyauga Dam s ms ma mes  wr se s se s se s se s se  se  se  se  sa  se  se  se  sa  se  se  se  se__|
Kaligandaki-Tinau transfer for full irrigation in Rupandehi 2 0 o ° o ° o o o o o o o o o o o o o o w1 s s s s wes um
Tamor Morang 2 o C 0 e e e o e oo e e e e o e e e ses ses s omsome se_|
Naumure Dam 000 o o o o o o o 0wz w2 a2 ;0s o w1 18 e wa ue pe e e —
Koshi Barrage o 0o oo ww s am am o ws o wm ame ame s ame ame ame ame s o e ame ame ame e
Sunkoshi Morin & Sunkoshi Kamala 2 2o o s s wer  wer  swi s aose  siss s s e v wis s mss  win wis s ms win wis ws ws nas
LT LT

NB C ion periods Andreas

Groundwater: Investment costs w0 mm mm ws wwe aws  ws ww o wm as mw o mw o ww wm ww o ws e aw —
Package 8 w0 o oar omss wse oma ise o o o o o o o o o o ° ° © p—
Package 12 s om wa me smw o us o o e o o o o e o o oo —
Package 9 [ G wn o ows o wm o o o o o o o o o o o 1
Package 13 o om mm eu an s o o o o e o o oo —
Package 14 R o ws mu smm s o o o o o o o a —
Package 11 wr o me wmw ms e o0 o o oo —
Package 10 P s wn ws o wm s o o o 1
Package 15 w0 s o wm wu e oo —
Package 16 [P g omn o we o o 1
Gravity Sl baRBREARERIRIIO ational GmbH 2018 - W e e e e e e e e e |
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