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• l;+rfO ljefun] ;g\ !(() df klxnf] u'?of]hgf tof/ u/]sf] @% jif{ eGbf a9L 
ePsf] 

• of] cjwLdf l;+rfOsf w]/} sfo{s|d ;+rfng ePsf]n] l;+rfO ljsf;sf] cj:yf 
cWofjlws ug{ cfjZos ePsf] 

• /fHosf] ;d]t /fhlglts Pj+ ;+/rgfut kl/jt{g ePsf] 
• lj1fg k|ljwLsf] ljsf; ;+u} l;+rfO Pj+ s[lif ljsf;sf] gofF ;Defjgfx? b]lvPsf] .
• l;+rfO ;DaGwL ;"rgfx? cfw'lgs sDKo'6/ k|0ffnLdf ?kfGt/0f ckl/xfo{ ePsf] 
• hg;+Vof j[4L ;+u} kl/jt{g ePsf] e"pkof]u Pj+ s[lif pTkfbgsf cfjZostfx? 

y]Ug ;Sg] ul/ cfufdL jif{x?df cjnDag ug{' kg]{ dfu{ lglb{i6 ug{ cfjZos  
ePsf] 
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• PlzofnL ljsf; a}+s tyf g]kfn ;/sf/ aLr Water Resources Project 
Preparatory Facility ;DaGwL ;Demf}tf ePsf]

• ;Demf}tf ldltM @ gjDa/ @)!@
• Pl8aL sf] cg'bfg /sdM !! ldlnog 8n/
• g]kfn ;/sf/M @=* ldlnog 8n/

• p2]Zo
• pRr k|fyldstfsf hn;|f]t of]hgfx?sf] ;DefJotf cWoog, of]hgf tof/L
• l;+rfO ljefu tyf hn pTkGg k|sf]k lgoGq0f ljefu ;'b[9Ls/0f
• l;+rfO u'?of]hgf !(() nfO k'g/fjnf]sg ul/ cWofjlws u'?of]hgf tof/L
• of]hgf Joj:yfkg
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• l;+rfO u'?of]hgf tof/Lsf] nflu l;+rfO ljefu tyf k/fdz{bft[ Lahmeyer 
International in Association GmbH (Germany) with Total Management 

Services Pvt.Ltd. And NIRAS A/S (Denmark) aLr #) ge]Dj/ @)!% df 
;Demf}tf ;DkGg .

• sfof{/De ldltM !) hgj/L @)!^

• s/f/ cjlwM #^ dlxgf - @ dlxgf Dofb yk_
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• pknAw e"ld>f]t cfFsng 
• pknAw hn>f]t cfFsng
• l;+rfO of]hgf /sfo{s|dx?sf] sfof{Gjog l:ytLsf] k'g/fjnf]sg Pj+ ;"rgf 

k|0ffnLnfO cWofjlws 
• l;+rfO If]q ;DalGwt lglt, P]g, lgodx?sf] k'g/fjnf]sg Pj+ kl/dfh{gsf ;'emfj 
• l;+rfO If]qsf] ;+:yfut Joj:yfsf] k'g/fjnf]sg Pj+ kl/dfh{gsf ;'emfj 
• ;Defljt of]hgfx?sf] klxrfg, k|f/lDes nfut cg'dfg Pj+ k|fyldlss/0f
• cfufdL of]hgfx? sfof{Gjogsf] sfo{tflnsf 
• tof/ ePsf k|ltj]bgx?df 5nkmn, ;'emfj ;+sng Pj+ s|lds kl/dfh{g 
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hnfwf/ If]qsf] juL{s/0f
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• u'?of]hgf tof/Lsf]nflu b]znfO # j6f hnfwf/sf] ?kdf lnOof]
• s0ff{nL j];Lg -dxfsfnL, aaO / klZrd /fKtL, r'/] ;d]t_
• Gff/fo0fL j];Lg -r'/] ;d]t_
• sf]zL j];Lg -afudtL, sdnf, sGsfO, d]rL, r'/] ;d]t_
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e"ld>f]t cfFsng
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• df6f] gSzfÍg
• e"pkof]u gSzff tof/L 
• s[lif If]qsf] gSzfÍg -jg, cfjfbL, hn I]fq, au/ Pj+ r§fg cflb ;d]t_
• ;Defljt l;+rfO of]Uo If]qsf] klxrfg Pj+ gSzfÍg
• DEM gSzf tof/L
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Flow Chart of Soil Mapping

© Lahmeyer International GmbH 2018 10

Dff6f] gSzfÍg
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LANDSAT 8 t:jL/x?

11

e"pkof]u gSzfÍg 
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e"pkof]u gSzfÍg 
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IMP-2018 LRMP-1986
Agriculture- Level Terrace Level Terraces
Agriculture- Sloping Terrace Sloping Terraces

Agriculture- Valley, Tar, Terai

Drylands
Mixed Lands
Tars, Alluvial fans, Footslopes
Valley Floors
Wetlands

Barrenland Rock

Forest

Coniferous
Hardwoods
Mixed Forest
Protection Forest, Coniferous, Mixed, Shrub, Hardwoods

Residential Urban Area

River/Water body
Lake
Sand/Gravel/Boulders

Shrubland/Grassland
Grazing Lands
Shrub

Snow/Glacier Perpetual Snow & Ice

© Lahmeyer International GmbH 2018 14

e"pkof]u gSzf
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Basin                      
Area  (ha)
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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    536,796        
Change -0.15 -0.26 -0.01 -0.11 -0.25 0.14 9.84 0.55 -0.37 1.51

• s]Gb|Lo tYofÍ Jo'/f] cg';f/ JolQmut hUuf M 2,525,639 ha, lsQf 12096417
• LRMP gSzf !(*^ df tof/ ePsf]
• /fli6|\o ag OGe]G6|\L of]hgfn] !(($ df e"pkof]u cfFsng u/]sf] .

© Lahmeyer International GmbH 2018 16
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SN. Soil criteria Unit S1 S2 S3 S4 Not Suitable
1 Effective depth cm >90 60 – 90 30 – 60 >30 <30

2 Texture Textural group
SL, SiCl, Sil, 
CL, L, SCL

SC, Si S, SiC, LS S1-S3
Cv, Cm, SiCm,

gravel, G

3 Slope % <3
3 – 10

Progressive 
Terrace

10 – 25

Radical 
Terrace

25-60 >25

4 Land Use
Arable, 

(Degraded Forest Separate category)

Urban, river channels, 
permanently flooded land, 

National Forest conservation or 
protected areas, sloping terrace

5 Surface Irrigation
Suitable for surface irrigation 

system

Not suitable 
for surface 
irrigation

5 Piped Irrigation

A Special category

meeting the above criteria, upto 200 m above 
river bed and /or within 5 km radius of water 

source.

l;+rfO of]Uo e"ld jlu{s/0fsf] cfwf/

© Lahmeyer International GmbH 2018
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l;+rfO of]Uo If]qkmn -x]S6/_

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-S4 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
2S1 Highly Suitable,
3S2 Moderately Suitable
4S3 Marginally Suitable
5Sum of 1 to 3
6S4 Steep Level Terrace Suitable
7S1-S4 Sum af all suitable land
8Sum of 1+2+3+4+6 = Total Agricultural

© Lahmeyer International GmbH 2018 © Lahmeyer International GmBH 2016 24

D5 – LRM
Determination of Irrigable Land

l;+rfO of]Uo If]qsf] gSzf
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u'?of]hgf !(() / @)!* sf] l;+rfOof]Uo If]qkmnsf] t'ngf

Potential Irrigable 
Land (ha)  

IMP-2018 IMP-1990
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

© Lahmeyer International GmbH 2018

• 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

SWAT

Streamflow generation at

• Subbasin outflows

• Nodes for MIKE 
HYDRO Basin (desired 
control points) 

Input Output
;txut hn>f]t cfFsng
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jiff{ dfkg s]Gb|x?
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hn dfkg s]Gb|x?
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• From 2.5 m Cartosat stereo satellite images,

• Using  ERDAS software

Digital Elevation Model (DEM)

© Lahmeyer International GmbH 2018

SWAT MODELS

9 SWAT Models:
• Mahakali (IWMI)
• Karnali-Mohana (IWMI)
• Koshi (ICIMOD)
• Babai
• West Rapti
• West Churia
• Narayani
• East Churia
• Koshi
• Kankai
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SUMMERY OF SWAT MODEL SET-UP

Basin DEM Soil Landuse Rainfall data Model Period Warmup 
Period

Kankai SRTM 30m IMP 2018 IMP 2018 DHM, CFSR 1979-2010 3

Koshi (ICIMOD) SRTM 90m SOTER ICIMOD DHM, CFSR, 
TRMM, IMD 1979-2010 3

East Churiya SRTM 90m IMP 2018 IMP 2018 DHM, CFSR 1979-2010 3

Narayani IMP 2018 IMP 2018 IMP 2018 DHM, CFSR, 
TRMM 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

SOME RESULTS – WEST RAPTI

Calibration Bagasotigaun (350)

Elevation  381 m asl

• Basin area 3380 km²

• Measuring Period 

1976 to 2007

• DHM Data Quality: Good
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SOME RESULTS – WEST RAPTI

Performance 
Parameter

Calibration 
(1995-1998)

NSE 0.84
RSR 0.39

Pbias -1.99

Performance 
Parameter

Validation
(2004-2007)

NSE 0.82
RSR 0.41

Pbias 3.94

© Lahmeyer International GmbH 2018

df};d kl/jt{gsf] k|efj d"NofÍg

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

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
680 -2.35 -2.81 -3.70 -3.06 -5.34 -9.49 -14.27 -10.01 -0.58 2.21 4.28 -2.41 -6.38 0.87
695 5.91 6.96 5.97 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 0.48 3.78 5.34 11.28 9.19 5.22

449.91 11.64 13.26 13.81 12.95 14.41 15.27 13.33 2.92 -1.71 3.12 4.91 10.57 12.20 4.22
410 12.06 11.11 11.34 12.12 11.54 9.26 -2.53 4.62 -0.86 1.47 4.27 11.08 8.69 3.99
420 11.81 12.08 10.00 8.80 6.19 5.56 -4.17 3.44 1.52 3.24 5.00 11.98 6.71 5.43

259.2 7.45 5.78 7.06 8.68 0.90 -0.01 3.93 4.72 8.01 11.55 10.46 15.40 4.81 11.36
240 9.89 8.52 8.68 8.05 4.97 10.50 16.54 27.81 1.67 4.51 5.20 9.56 11.87 5.23

269.5 8.60 4.57 3.64 2.57 -2.03 -2.27 0.76 -8.33 1.51 5.57 4.95 9.57 0.94 5.40
283.3 7.70 5.30 4.71 4.04 -2.66 0.35 4.18 6.67 3.53 5.28 5.26 10.20 3.79 6.07

Koshi

Narayani

Karnali

Gauge 
Station

Basin
Dry Season Monsoon Season

4.72

4.10

9.20

8.64

Average Gauge Average Basin

5.35 7.01

k| z
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Ground Water Assessment

Lumped Model Based

e"ldut hn;|f]t df]8n

© Lahmeyer International GmbH 2018

e"ldut hn;|f]t df]8n
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Results of GW Assessment

13.07 Bil m3/yr

e"ldut hn kl/df0f

© Lahmeyer International GmbH 2018

pkef]Uo hn;|f]t

Reliability: 80 %
Resources from Churia Catchments not included in SW.

Basin (Bm3)
Surface 
Water 

Ground Water Total 

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
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pkef]Uo hn;|f]t

© Lahmeyer International GmbH 2018 42

pkef]Uo hn;|f]t
-s0ff{nL j];Lg_
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pkef]Uo hn;|f]t
-gf/fo0fL j];Lg_
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pkef]Uo hn;|f]t
-sf]zL j];Lg_
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l;+rfO of]hgfx?sf] clen]v tof/L

45

 kxf8sf] !) x]S6/ / t/fOsf] @% x]S6/ eGbf a9L l;+lrt If]q ePsf] of]hgfx?sf] 

clen]v tof/ ug]{ .

 clen]vdf l;+rfO ljefu, s[ifs lgld{t, 8f]ln8f/ nufot ;a} lgsfoaf6 lgld{t 

of]hgfx? ;dfj]z .

 ;tx, e"ldut Pj+ u}/ k/Dk/fut ;a} k|sf/sf of]hgfx? x'g] .

 gbL j];Lg of]hgf th{'dfsf] nflu pko'Qm x'g] ul/ 3/fo;L, zx/L, kz', pBf]u, 

df5fkfng, ko{6g Pj+ hnljB't nufot hn pkof]usf] ;"rgfx? ;+sng ug]{ . 

 ;a} ;"rgfx?nfO spatial maps and tabular form df lhNnf Pj+ j];Lgut 

?kdf tof/ ug]{ .

© Lahmeyer International GmbH 2018

clen]v tof/Lsf] k|s[of

InceptionInception
• Approval of methods and materials to be use in the inception report 
• Verification of existing data
• Update and/or prepare GIS data 

Mapping of the 
Irrigated Field

Mapping of the 
Irrigated Field

• Processing of LANDSAT Imagery
• NDVI and LST processing
• Irrigated land mapping – Higher NDVI is Cultivated land and Lower LST is field with water

Collect data on 
irrigation 
schemes 

Collect data on 
irrigation 
schemes 

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

Prepare spatial 
data of other 
water usages

Prepare spatial 
data of other 
water usages

• Hydropower – GIS and Spreadsheet
• Recreational – GIS and spreadsheet
• Drinking water – GIS and spreadsheet

Data 
presentation

Data 
presentation

• GIS and spread sheet
• A3 maps of irrigation and other water usages
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ljBdfg clen]vdf b]lvPsf lj;+ultx?

47

 sltko of]hgfx? bf]xfl/Psf] .

 sltko of]hgfx? klxrfg x'g ;s]g .

 ;fgf tyf demf}nf of]hgfx? 7'nf of]hgfx?sf] sdf08 If]q leq kg]{ eO l;+lrt 

If]qkmn clen]v bf]xf]l/Psf] .

 ;txut l;+rfO If]q leq e"ldut l;+rfOsf ;+/rgfx? ;d]t ePsfn] l;+lrt 

If]qkmnsf] clen]v bf]xf]l/Psf] .

 lgld{t l;+rfO k|0ffnL -e"ldut Pj+ ;txut_ x?af6 jf:tljs ?kdf slt If]qdf 

l;+rfO eO /x]sf] 5 eGg] clen]v g/x]sf] .

 k'/fgf k|of]udf g/x]sf e"ldut l;+rfO k|0ffnLx?sf] If]qkmn clen]vdf g/x]sf]. 

© Lahmeyer International GmbH 2018

l;+lrt If]q -x]=_

48

Pr
ov

in
ce

Surface Water

Ground 
Water

Grand 
TotalNational/ 

DOI

Agency 
Assisted 

FMIS

Non 
Assisted 

FMIS
DoLIDAR Non 

Conv

Un-
identifi

ed

Hill <5  
Terai <10 

ha
Total

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 0 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

6 0 17,359 712 5,589 1,217 3,385 5,323 33,585 470 34,055
7 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
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klxrfg x'g g;s]sf of]hgfx? -pbfx/0f_

49

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

Total ha 2884
Total Number 23

© Lahmeyer International GmbH 2018

l;+lrt If]qsf] gSzf -sf]zL j];Lg_

50
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l;+lrt If]qsf] gSzf -gf/fo0fL j];Lg_
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l;+lrt If]qsf] gSzf -s0ff{nL j];Lg_
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emfkf lhNnf
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df]/Ë lhNnf
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wg'iff lhNnf

© Lahmeyer International GmbH 2018 56

dsjfgk'/ lhNnf
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sf:sL lhNnf

© Lahmeyer International GmbH 2018 58

?kGb]xL lhNnf
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;'v]{t lhNnf

© Lahmeyer International GmbH 2018 60

s}nfnL lhNnf
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hn ljB't of]hgfx?
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/fkm\6LË :yn

© Lahmeyer International GmbH 2018

l;+rfO ljsf;sf] cjwf/0ff

64

• ljBdfg l;+rfO k|0ffnLx?sf] ;anLs/0f
• jif{e/ l;+rfO pknAw x'g] ul/ yk hn;|f]t pknAw u/fpg] -hnkyfGt/0f Pj+ e"ldut 

hn;|f]tsf] ljsf;_ 
• k|0ffnL cfw'lgsLs/0f Pj+ Joj:yfkg ;'wf/ -hn pTkfbsTj j[l4_

• l;+lrt If]qsf] lj:tf/
• t/fOdf hnkyfGt/0fsf] dfWodaf6 7'nf cfof]hgfx?sf] ljsf; .
• 7'nf cfof]hgf sfof{Gjog ug{ ;do nfUg] ePsfn] oL cfof]hgfx?sf] lgwf{l/t l;+lrt If]q 

Pj+ ;txut hn l;+rfO x'g g;Sg] If]qdf e"ldut hn;|f]tsf] ljsf; .
• kxf8df 6f/ Pj+ kfvfx?df ;Dej eP;Dd ;tx l;+rfO Pj+ gePdf kfOk k|0ffnLsf] 

ljsf; .
• pknAw k|ljwLsf] clwstd k|of]u .
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l;+rfO ljsf;sf] ;di6Lut ;Defjgf

65

# Land Use (ha)       Option Terai Hill Mountain Total
A Existing Irrigated Land
A.1 Surface Water Systems

A.1.1 Improved Surface Water Supply1 400,000 400,000
A.1.2 Modernisation2 323,522 191,126 46,128 560,776

Subtotal 723,522 191,126 46,128 960,776
A.2 Groundwater Systems

A.2.1 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
Total 1,479,768 626,513 159,198 2,265,479
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# Ref Project / Option (ha)
Irrigable 

Area
Irrigated

Un-
irrigated

Option
Installed 

MW

1 W
Bheri-Babai Diversion 
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 73

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

4 W.6
Naumure Dam, Rapti Kapilbastu 
Diversion 57,142 40,849 10,407 51,256

343

Subtotal (West) 178,520 108,055 46,048 154,102 557
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# Ref Project / Option (ha)
Irrigable 

Area
Irrigated

Un-
irrigated

Option
Installed 

MW

5 C Kaligandaki Tinau Diversion 149,830

C.1 No reservoir 31,464 0 31,464
244

C.2 Andhikhola dam 41,953 0 41,953
424

6 C.3 Kaligandaki Nawalparasi Diversion 11,539 2,080 9,459 11,539
4

7 C Trishuli-Shaktikhor Diversion 34,892

C.4 No reservoir 12,785 22,107 34,892

C.5 Bhudhi-Gandaki dam 12,785 22,107 34,892
254

Subtotal (Central) 196,261 56,818 31,566 88,384 682
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# Ref Project / Option (ha)
Irrigable 

Area
Irrigated

Un-
irrigated

Option
Installed 

MW

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 Koshi Barrage 66,482 47,993 18,490 66,482

Subtotal (East) 572,128 344,656 227,473 572,128 1,775

Total 946,909 509,529 305,087 814,614 3,014
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• Technical
• Environmental
• Social and GESI
• Market and Regional Development
• Water availability and Use of Resources (incl. Climate

Change vulnerability)
• Economics
• Policy

© Lahmeyer International GmbH 2018

of]hgf k|fyldsLs/0fsf cfwf/

86

# CRITERIA Score
1 TECHNICAL
1 Availability of Design Studies(5) Source: available reports
a Detailed design/Tender Document 100
b Feasibility Design (inc. Geotechnical Investigations and Topo Survey) 66
c Pre-Feasibility Design 33
d No Study carried out 0
1 Type of project (10)  Source: available reports
a Project contains innovative features (yes/no) [100/0]

b
Project is a new constructions or rehabilitation (Percentage New ha x 100 + 
percentage Rehabilitation ha x 50) x weight

[100/50]

2 Physical characteristics (10)
2 Net cropped area. New construction Source: GIS data
a more than 150,000 ha 100
b between 149,999 ha and 100,000 ha 75
c Between 99,999 ha and 50,000 ha 50
d Between 49,999 ha and 1,000 ha 25
e less than 999 ha 0
2 Net cropped area. Rehabilitation Source: GIS data
a more than 150,000 ha 100
b between 149,999 ha and 100,000 ha 75
c Between 99,999 ha and 50,000 ha 50
d Between 49,999 ha and 1,000 ha 25
e less than 999 ha 0
2 Suitable soils (Source: GIS data)
a more than 90% S1 100
b more than 90% S1+S2 66
c between 89% and 60% S1+S2 33
e Less than 59% S1+S2 0
2 Projected generation capacity MW (20) Source: available reports
a More than 100 MW 100
b Between 99 MW and 75 MW 75
c Between 74 and 50 MW 50
d Between 49 and 1 MW 25
e No production of energy 0
3 Domestic water supply (20) Source: available reports
a The project includes DWS component (yes/no) [100/0]
3 Geotechnical (10) Source: available reports
a Suitable geology and geotechnical conditions yes/no) [100/0]
3 Other Engineering criteria (10)

2.7.
1

Accessibility (availability of roads, airports etc)(Source: GIS data)

a Easily accessible 100
b Not easily accessible 0

2.7.
2

Complexity of diversion tunnel  Source: available reports

a no tunnel 100
b tunnel between 1 and 10 km 66
c tunnel between 11 and 20 km 33
d tunnel more than 21 km 0
3 Pumping (15) (Source: GIS data)
a pumping head more than 100 m 0
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Selected 
Project

Scenario Project Score NPV
(M NPV)

IRR
(%)

New Irrig 
Area
(ha)

Rehab Irrg 
Areas
(ha)

Irrg & HP 
Cost 

(MNpr/ha)

1 E.6 Tamor Morang with Tamor HPP 113 180,563   17.1% 43,743     70,000     889.3
2 E.4 Sunkoshi Marin and Sunkoshi Kamala with Sunkoshi 3 HPP 108 187,714   15.6% 132,244   220,020   2875.7

3 C.2
Kaligandaki Tinau transfer. Rupandehi Irrigation and Andikhola 
Dam

88 151,066   16.5% 41,953     
981.2

4 W.6
Naumure Dam, Regulation Dam, Rapti Kapilbastu Tunnel, 
Powerhouse and Irrigation Area

59 55,017 -    5.1% 10,407     40,849     
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 41,991     16.7% 2,644       42,467     505.9

E.7 Kankai Multipurpose Project 45 16,304 -    5.0% 32,996     6,643       484.7
7 E.8 Sunkoshi Barrage 45 6,370 -      6.8% 18,489     47,993     279.9
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District
Proposed Area 

ha
Economic NPV, NPR 

m at 9%
Economic IRR

Suggested 
Rank

(priority)

Investment 
Cost

Npr M

Investment 
Cost
$ M

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 
COMMAND 

AREA

POTENTIAL SURFACE 
IRRIGATION

IDENTIFIED 
POTENTIAL 

PUMPING SCHEME

CLASSIFIED POTENTIAL 
PUMPING SCHEME

Bara 20051 5979- 4,110 
Bhaktapur 1109 630- 1,862 
Bhojpur 4174 1529- 1,824 
Dhankuta 2465 1528 46 1,003 
Dhanusha 23110 1447- 1,330 
Dolakha 2568 785- 1,389 
Ilam 2599 851 435 7,637 
Jhapa 25855 12931- 165 
Kathmandu 823 198- 567 
Kavre 1243 2305 129 6,337 
Khotang 1516- - 2,489 
Lalitpur 976 464- 2,111 
Mahottari 5436 4395- 2,024 
Morang 106862 2630- 2,242 
Okhaldhunga 713 502 25 1,451 
Panchthar 1717 578- 1,467 
Parsa 23582 14436- 14,217 
Ramechhap 1419 1680 68 1,822 
Rautahat 48868 514- 993 
Sankhuwasabha 2008 4327- 4,833 
Saptari 43151 545- 2,115 
Sarlahi 39569 5806- 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- - 336 
Udayapur 3954 3128 2705 10,787 

Total 411,161 81,310 4,115 100,067 

sf]zL j];Lg
kDk - !)),)^& x] _
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DISTRICT EXISTING 
COMMAND 

AREA

POTENTIAL 
SURFACE 

IRRIGATION

IDENTIFIED 
POTENTIAL 

PUMPING SCHEME

CLASSIFIED POTENTIAL 
PUMPING AREA

Arghakhanchi 714 38- 2,774 

Baglung 1014 355 239 6,708 

Chitawan 16992 3036- 7,659 

Dhading 2481 276 406 12,990 

Gorkha 1531 1301 620 9,866 

Gulmi 1220 36- 7,921 

Kapilbastu 22216- - 3,365 

Kaski 2580 1945 1488 8,560 

Lamjung 2951 540 4 5,005 

Makwanpur 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 997 270 266 2,414 

Rasuwa 1325 315- 2,598 

Rupandehi 26253- - 2,034 

Syangja 1728 308 175 5,202 

Tanahu 1836 860 1773 11,961 

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



07-02-2019

46

© Lahmeyer International GmbH 2018

kDk l;+rfO of]hgf

91

s0ff{nL j];Lg
kDk - !^&,@*& x] _

DISTRICT EXISTING 
COMMAND AREA

POTENTIAL 
SURFACE 

IRRIGATION

IDENTIFIED 
POTENTIAL PUMPING 

SCHEME

CLASSIFIED 
POTENTIAL PUMPING 

SCHEME

ACHHAM 442 1718 95 7,959 

BAITADI 206 655 329 6,102 

BAJHANG 1061 568 418 7,616 

BAJURA 733 3115 72 7,566 

BANKE 35063 353 - 7,931 

BARDIYA 47575 170 - 4,107 

DADELDHURA 1589 2389 466 9,897 

DAILEKH 989 875 - 4,946 

DANG 27731 444 113 19,756 

DARCHULA 386 1150 198 5,370 

DOLPA 1050 45 31 2,747 

DOTI 1516 822 269 8,732 

HUMLA 759 63 193 4,747 

JAJARKOT 431 1973 188 6,956 

JUMLA 843 606 278 7,527 

KAILALI 37892 1039 470 2,221 

KALIKOT 2536 1677 12 4,786 

KANCHANPUR 18070 0 - 29 

MUGU 342 435 - 4,950 

PYUTHAN 1814 1054 - 5,791 

ROLPA 932 262 460 8,403 

RUKUM 1570 121 85 6,866 

SALYAN 544 1811 484 11,893 

SURKHET 5714 7539 2,518 10,389 

Total 189787 28,888 6,682 167,287 
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• dxfsfnL l;+rfO of]hgf t]>f] r/0f
• /fgL hd/f s'nl/of l;+rfO of]hgf
• aaO l;+rfO of]hgf
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2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 20
43

1 E.6 Tamor Morang with Tamor HPP 113 12.9% 85,142 43,743 70,000 113,743 6 2035 2041

2 E.4 Sunkoshi Marin and Sunkoshi Kamala 
with Sunkoshi 3 HPP

108 15.3% 182,652 132,244 220,020 352,264 10 2020 2030

3 C.2 Kaligandaki Tinau transfer. Rupandehi 
Irrigation and Andikhola Dam

88.2 14.0% 85,477 41,953 41,953 6 2037 2043

4 W.6
Naumure Dam, Regulation Dam, Rapti 
Kapilbastu Tunnel, Powerhouse and 
Irrigation Area

59.3 11.4% 36,778 10,407 40,849 51,256 6 2030 2036

5 W.4 Karnali Diversion Tunnel Project 50.2 14.0% 32,579 32,996 7,632 40,628 7 2029 2036

6 W.2 Bheri-Babai transfer and Nalsyauga Dam 48.3 16.7% 41,974 2,644 42,467 45,111 5 2019 2024

7 E.8 Koshi Barrage 44.6 11.0% 4,749 18,489 47,993 66,482 5 2024 2029

8 GroundWater: Rautahat, Sialahi 16.6% 10,744 44,000 3 2020 2023

9 GroundWater: Mahottari, Dhanusha, 
Siraha, Phase 1

9.2% 246 40,000 3 2022 2025

10 GroundWater: Mahottari, Dhanusha, 
Siraha, Phase 2

7.1% - 2,089 40,000 3 2030 2033

11 GroundWater: Parsa, Chitwan 13.3% 6,148 41,000 3 2029 2032

12 GroundWater: Jhapa, Morang, Phase 1 10.4% 2,391 43,000 3 2021 2024

13 GroundWater: Kapilbastu, Nawalparasi, 
Rupundehi, Phase 1

12.8% 4,147 50,000 4 2027 2031

14 GroundWater: Jhapa, Morang, Phase 1 8.1% - 1,636 43,000 3 2028 2031

15 GroundWater: Kapilbastu, Nawalparasi, 
Rupundehi, Phase 2

6.7% - 3,001 50,000 4 2031 2035

16 GroundWater: Dang 11.3% 2,166 32,500 3 2032 2035

17 Hills Gravity and Pumping - Identified 11.3% 2,166 160,000 7 2020 2026

18 Hills Gravity and Pumping -Classified 11.3% 2,166 360,000 18 2027 2035
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Total Cost 112.3 424.3 483.6 560.4 501.4 818.9 799.8 635 462.5 398 433.4 469.1 608.6 667.9 539.1 339.2 383.2 354.4 587.8 947 911.2 1091 531.3 434.1 175.1

MPP and Koshi Barrage: Investment and Operating Costs, USD m current 2018 
prices 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2041 2042 2043

Karnali Transfer to Kailali Irrigation 2029 0 0 0 0 0 0 0 0 0 0 67.98 98.34 89.73 89.73 124.4 124.4 6.935 6.935 6.935 6.935 6.935 6.935 6.935 6.935 6.935

Beri-Babai Transfer + Nalsyauga Dam 2019 112.3 112.3 139.9 102.7 5.62 5.62 5.62 5.62 5.62 5.62 5.62 5.62 5.62 5.62 5.62 5.62 5.62 5.62 5.62 5.62 5.62 5.62 5.62 5.62 5.62

Kaligandaki-Tinau transfer for full irrigation in Rupandehi 2 2037 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 222.1 229.5 193.7 374 374 276.8 17.82

Tamor Morang 2 2035 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 204.3 204.3 216.7 568.5 568.5 568.5 25.8 25.8 25.8

Naumure Dam 2030 0 0 0 0 0 0 0 0 140.2 140.2 203.2 210.5 364 383.1 189 17.49 17.49 17.49 17.49 17.49 17.49 17.49

Koshi Barrage 2024 0 0 0 0 0 55.97 55.97 48.83 48.83 48.83 2.736 2.736 2.736 2.736 2.736 2.736 2.736 2.736 2.736 2.736 2.736 2.736 2.736 2.736 2.736

Sunkoshi Morin & Sunkoshi Kamala 2 2020 0 227.8 227.8 289.2 289.2 581.1 581.1 405.8 84.66 32.18 32.18 32.18 32.18 32.18 32.18 32.18 32.18 32.18 32.18 32.18 32.18 32.18 32.18 32.18 32.18

Total 112.3 340.3 399.6 476.4 417.4 734.9 715.8 551 378.5 314 349.4 385.1 524.6 583.9 455.1 255.2 299.2 270.4 503.8 863 827.2 1007 447.3 350.1 91.09

NB Construction periods as recommended by Andreas

0 0.177 31.84 84.42 122.5 92.22 73.11 90.83 99.19 87.15 37.63 35.74 30.35 70.53 101.2 72.82 29.95 1.138 0 0 0 0 0 0 0

Groundwater: Investment costs 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035 2036 2037

Package 8 2020 2024 0.177 31.58 37.96 38.18 1.54 0 0 0 0 0 0 0 0 0 0 0 0 0

Package 12 2021 2025 0.259 46.3 55.64 55.97 2.258 0 0 0 0 0 0 0 0 0 0 0 0

Package 9 2022 2026 0.161 28.71 34.51 34.71 1.4 0 0 0 0 0 0 0 0 0 0 0

Package 13 2024 2028 0.201 35.89 43.14 43.39 1.75 0 0 0 0 0 0 0 0 0

Package 14 2025 2029 0.259 46.3 55.64 55.97 2.258 0 0 0 0 0 0 0 0

Package 11 2027 2031 0.165 29.43 35.37 35.58 1.435 0 0 0 0 0 0

Package 10 2030 2034 0.161 28.71 34.51 34.71 1.4 0 0 0

Package 15 2030 2035 0.201 35.89 43.14 43.39 1.75 0 0

Package 16 2032 2036 0.131 23.33 28.04 28.2 1.138 0

Gravity and Pumped Schemes Hills 8.4E+07 4000 21000 84 84 84 84 84 84 84 84 84 84 84 84 84 84 84 84 84 84 84 84 84 84 84 84
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