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Table 9.2.2-1 Outline of GIS Database
Item The Seti River Watershed Study River Corridor Detailed Study
Region Region
Uses of GIS Assessment for conditions of watershed, | Social impact assessment, Resettlement

Coverage area
Map scale
Satellite images

Other information

GIS data from
satellite image
analyses

GIS data from
other information

Watershed management plan,
Environmental management plan

assessment, Compensation assessment
for land losses, Preparation of
resettlement plan

1,500 km? 150 km?
1:25,000 1:5,000
ASTER QuickBird

Existing topographical maps (1:25,000,
1:50,000) , Soil maps, Geology maps,
Land use maps

Cadastral maps, Aerial photograph, and
existing geographical features survey

Land use, 20 m interval contour lines,
Vegetation, NDVI, Land
slides/collapses, Glaciers

Land use, 5 m interval contour lines,
Houses and architectural structures,
Gradients, Gradient directions

Administrative boundaries, Roads,
Rivers, Lakes, Gradients, Gradient
directions, Soil classifications

Cadastres, Roads, Rivers, Lakes,
Houses, Architectural structures
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ARFRA TYERR L7 X % Table 9.2.2-212 777,

Table 9.2.2-2  List of Printed Maps

Target Names of maps No of maps Scale
Watershed Study | Topographic Maps (Base Map) 16 map sheets 1:25,000
Region Soil Map 16 map sheets

Geology Map 14 map sheets
Landuse Map 16 map sheets
Hazard Map 14 map sheets
ASTER CIR Image 1 map sheets 1:100,000
ASTER Pseudo Natural Color Image 1 map sheets
River  Corridor | Topographic Maps (Base Map) 18 map sheets 1:5,000
Detailed  Study | Cadastral Map 18 map sheets
Region Landuse Map 18 map sheets
Topographic map of Dam Site and 5 map sheets
Construction  Site with design drawing
layouts
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9.3 BARBREADOREIM

9.3.1

9.3.1.1 YEBmER—

YWERE~DTE

FAUT—4

Q) Fwev=Z NEEFHO LHF] R
a7 NP O - HOR] R A Table 9.3.1-1 & Table 9.3.1-2127~ 1,

Table 9.3.1-1 Land Use Reservoir Area

SN Land Use Type Land Use in the Reservoir Area (ha)
435 425 415 405 395 385 375

1 Cultivation 223.22 108.89 69.36 51.72 37.45 28.77 16.41
2 Built up 2.19 1.34 0.85 0.38 0 0 0
Total cultivation/built up 225.41 110.23 70.21 52.1 37.45 28.77 16.41
3.1 | Grazing Land 125.21 102.56 84.59 70.03 47.87 32.25 17.62
3.2 | Shrubs 34.53 28.18 17.94 11.07 4.84 2.64 0.82
Total grazing/shrub 159.74 130.74 102.53 81.1 52.71 34.89 18.44
3.3 | Hil Sal Forest 64.32 43.64 29.46 20.40 11.75 7.29 3.17
3.4 | Khair/Sissoo Forest 69.88 60.97 52.62 44.46 36.70 29.12 20.52
3.5 | Mixed Open Forest 338.25 304.87 271.81 239.82 206.73 175.79 138.08
Total 472.45 409.48 353.89 304.68 255.18 212.2 161.77
4 Barren Land 5.05 1.43 0.28 0.01 0.03 0 0
5 Escarpment 13.17 8.70 5.38 214 0.07 0 0
6 River 109.74 98.45 91.44 87.49 81.50 75.31 65.39
7 Sand 164.58 128.54 111.74 101.19 92.57 82.85 69.12

Total 1150.14 887.57 735.41 628.71 519.51 434.02 331.13

Source: GIS Land Use Map, JICA Study Team, 2006

Table 9.3.1-2 Land Use Project Facility Sites

SN Land Use Types Land Use in Project facility sites - ha
1. | Cultivation 35.28
2. | Hill Sal Forest 44.46
3. | Khair/Sisoo Forest 0
4. | Mixed Open Forest 24.24
5. | Barren Land 0
6. | Built up Areas 0.245
7. | Escarpment 0
8. | Grazing Land 7.35
9. | River 7.01
10. | Sand 9.28
11. | Shrubs 4.67

Grand Total 132.54

Source: GIS Land Use Map, JICA Study Team, 2006

FARBLITKE U, Bk ik 0 d6 & % 58% & Akt (A, B2 5 Te) 28 HH T 5,

IKOLAN T8 DIZHEV Rkt ds i 2 AR it OB & 238842 — 77 T,

FIE TR T2,

=

A"

HiHiE; oD
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O EIS TR B AR KA (FSL.375m) @ 4% 5 i b m WA (FSL.425 m) @ 20%
F CTHKMDKALIZ K> TEALT 5, BFKMOKMNE L 2D LA,

KBS D R

DEEGHERE LRI H D, IO GEEECHKE) X2 NENOHIAKALIZK L,
TR R AR D 9% 5 19% % (58 5, T /KNS T & /K& U 12 seh-9- 2 )15 Hidsk o &
BlINEL 5,

BiE b OMEHT X 0 EIR S 72Kz 415 mic st L., Table 9.3.3-112 /11 2 Wantang) [, Phedi

JIL B L OTittuwalZ W THFKIERRIC L W IR ROBNB K E R 5504 [fER )

& L THRE L, 13.4 hao FIHIEUG &2 B8 2 LB H 5, Z OHUISIE FICHHEHIE (6.5 ha) |
Brs il (2.2 ha) . VEARHIIEE (2.3 ha) , YDREXEIAR (2.3 ha) 726700 . 2 6 Hiddk TF) 90%
s, Tavey Mk TIHIEIE 64%B AR (AR, HHAZETe) THO, XY
D 46%IIHHEHDS H 6D %,

(2 KE
KEDOWHEERDT=HIZ6 AL 10 HD 2 [EZH7=0, Yry=s MMk 4 fEETc 7D
VR A TN LT, ARBRICEVIEFREY v Y 0 X 5 IR &SRB L O TR
PR RT A= NI U CHIE SNz, Table 9.3.1-312R" 4 L 9 ICHFEOK DY (6 H) NHl
Z (10 H) 2T ToBE, 2iFEWE. B IOLEEWE OEICEA oD,

Table 9.3.1-3 Water Quality Analysis Report of Main Parameters

Observed Values
S.N. Parameters Range 04-06-06 Range 09-10-06
Low High Low High
1. Water Temperature 20 24 20 22
2. pH at 25°C 8.1 8.1 8.1 8.2
3. Turbidity (NTU) 120 230 19 34
4, Total Dissolved Solids (mg/l) 131 175 104 162
5. Total Suspended Solids (mg/1) 206 501 33.6 66.8
6. Settleble Solids (mg/l) 206 497 33.3 65.9
7. Non Settleble Solids (mg/l) <1 3.7 0.34 0.94
8. Total Hardness as CaCO3; (mg/l) 135 149 90 160
9. Total Alkalinity as CaCO3 (mg/l) 133 144 89 160
10. | Total Acidity (mg/l) 2.6 7.7 2.6 2.6
11. | Chloride (mg/l) 1.5 3.0 2.0 35
12. | Ammonia (mg/l) 0.10 0.14 <0.05 <0.05
13. | Sulphate (mg/l) 14.8 18.5 9.1 16.9
14. | Dissolved Phosphate (mg/l) 0.02 0.047 0.02 0.03
15. | Total Phosphate (mg/l) 0.21 0.36 0.07 0.13
16. [ Calcium (mg/l) 35.3 37.7 22.4 38.1
17. | Magnesium (mg/l) 9.7 14.8 8.3 15.1
18. | lron (mg/l) 2.31 6.07 0.78 1.0
19. | Sodium (mg/l) 1.93 2.14 2.21 2.99
20. | Potassium (mg/l) 2.02 2.14 2.13 2.73
21. | Dissolved Oxygen at 15°C, (mg/l) 8.6 8.8 7.3 7.8
22. | Chemical Oxygen Demand, (mg/l) 2.0 35 1.5 4.5
23. | BODs, (mg/l) 0.42 0.78 0.75 0.91
Note : Sample — 1 : Upstream Damsite Sample — 2 : Downstream, Bhimad

Sample — 3 :Upstream, Bhimad

Sample — 4 : Seti-Madi Confluence
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P TV TRBROREN S WNKICHERDEDORNIMR S IR oT, £z,
BOD (Wb #iaFERkE) B L COD (bFMEFEERkE) IHMEVMEZ R L THY |
YT 4 ) INTEIEEDEIZ L VBRI T RWIRREICH D, TUE=TI3H A LR TH
HENTWADH0D, 0.04mg/l 725 0.12 mg/l & fEITR < B & 1372 > TnZgny,

= VEN T3 L O OO KIFIZE T 2 KE R EIIFEE T, H—, LEHD
AR T 2 BERHEE SN TWDEDOLTHD, Lo T, 22Tl FAROHE
IKFEHE & bl U 725 % Table 9.3.1-4 (2R, W & #5 OEIFREELZBZ TWDHH O
D, BT 4 MNOKEHEKE LTEHALTE LT, BIEDTJIKIZOWTKE EoRET
RNHLDEBEZBD,

Table 9.3.1-4 Comparison with Drinking Water Quality Standards

S.N. Parameters Desirable Limits V;’?;ﬁ;gua%'
1 Turbidity (NTU, Max) 51 (10)* 230 _ 19 _
2 Total Dissolved Solids (mg/l, Max) 500 (1500) 175 _ 104 _
3 pH value 6.5-8.5(5.5-9.0) 8.2 _ 8.1 _
4 Total Hardness (as CaCOs) (mg/l, Max) 250 160 _ 90 _
5 Magnesium (as Mg) (mg/l, Max) 30 15.1 _ 8.3 _
6 Iron (as Fe) (mg/l, Max) 0.3 6.07 . 0.78 .
7 Chlorides (as CI) (mg/l, Max) 250 3.5 . 1.5 .
8 | Sulphate, (as SO,) (mg/l, Max) 150° 185 | 9.1 .
9 Ammonia (mg/l, Max) 1.5 0.14 <0.05

Source: Standards adopted from Department of Water Supply & Sewerage

BTE, Ikt E D O ERIZE T 4 A OKEFERAE LTHA L TRB LT, X
BLOREOFRHAKZFIHL TWD, ZNUHKFEOW ONnE7 ey =7 MEMIZE D K
BEORBEZ T D, BB ZITHKEE Table 9.3.1-5 (TR, ZHLHKIFE~DOFEEIZS
WIS T 7 v a U7 T O TRBRFR PR ST D, ¥ A TRBICE N T
FERIZ, BT A NOKIFFEMAAKFEE LTHASATEL T, K, TRRBEIV. FED
FEEICHOONTWEDHTH D,

4 Value for turbidity is 5 in FAR(for mineral water), PFA, BS, WHO
® Value for Sulphate BS:200, FAR(for mineral water) and PFA:250
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Table 9.3.1-5 Water Sources Impacted by the Project

. Beneficiary
Group No. Source Type Source Name Location Household
Chhang 4 Pond/Pokhari Chokre Pokhari | Just below Chokre 39
Chokre village
Chhang 5 Pond/Pokhari Chokre Chokre 20
Furbari Ghaeri | Pipe water Pipale Pipale | 5
Chhang 7 Jh.akash Pipe water Chitung Khola Jhakash-Fulbari 23
Furbari
Bhimad-1, ) i i )
Khanaltar

Spring /Mulpani Kumalpani Rising Patan
Rani Pokhari-9 Spr!ng /Mulpani Amalapani R@s!ng Patan
Rising Patan Spr!ng /Mulpan! Dulegaunda R!s!ng Patan
Spring /Mulpani Dhunge Pandhero | Rising Patan 200
Spring /Mulpani Tarebhir Rising Patan
Rani Pokari-9
Rishing Stream Bokse Chhahra Sanutari 16
patan-Kharakhare .....................................................................
Mt(g:gr?rst)\;a\/r;rlna Spring /Mulpani Risini Khola Ward-3
Kuwa Bakle Kuwa Banshot
Kahun Sivapur-3 Kuwa Sarki Kuwa Kahun
Bakle Pipe Water Kheradi Kahun Basti
Kuwa Gidha Ranibari Gidha 5
Kahun Sivapur-1
Beltar i i i i
Was 7
Tallo Patan i i i i
Spring /Mulpani Linde Dhara Near School
as-7 Dharakholsi  and .
B(:r?; Patan Water Tank Asagurikholsi Asaguri
Pipe Water Dharakholsi Asaguri Puchhar
Totals Sources — 13VDCs & 19
All Non Sti River Sources Sources 708 HHs

9.3.1.2 MBERIRICHITLHEE

(1) HEEFFORE

1) HORIAE - R
Jki D7 m Y e 7 MBI Db K& R
DEBEZFERIZMVERS ZEIIRARETH D, Lo L b, RFEMIZAEEZRR Y /K

NMEFFHrZEicky, 2o

B9
W

WIHEKICHE S EoKETH D, =

DI/ NRIZIZ 5 Z EDNEE Ly,

Flo, XLV A b BROY v xs Mgk U 72805, HHIL HIFL, RSO
R LHIC LD . FFIT Betini, BOKA ., # A0 A NI 72 2R Hm O R L EL A 5] &
BT RREMES H D, L, ZAHOHEII T v =7 FEBEICEE S D T2,
Mo RICK LR EZ RIETAREEIMERN b D EEX Hid,
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2) KX
RARUSHT 2 BT, BRGSO S AL, DR L, BT, ko
B, @ik Lo LIRS~ OERIC L OMBEORENE L LD,

3) EEHE
PEHI, HOR LI, M bEE o, THIEmOMITICH ) BT ORENE X 5
o, #h, HWERED, b UWiEal TFICHW DD BEEL &9%%@%@
DNTHEZLNDN, THUORBIEEDTONAMIBITI2I 2 =T 4 LB TV D
7o, HulgfERIZ ﬁﬁé%ﬁﬁ“if)\fm%@&%i%néo L L2 b, AT
TIIRMBAEEIC L DR ENE LD AN H 5,

4) KE

B X T ORAEBRE AR oG, ITEHEN I I ETHRB LN B O
DO ELTRHINDAREERD D, TORE. FFCHFIZEB W T, AR Oz
ST )IloOKEEELSE D, WIIIKIZE END BOD, EEFEEWE. TErEwE.
Y BT =T NEINT 5 —F, BEREEIIEDT 5,

THEFHOIHIWEZREIZERIIK DWW, 2 E OMMN RIS, 77, &%
OB L DAANDFHE., a7 ) =TT bHDZWNTEM T T 2 b0 OHKL
2y DFR TR B P o LA T D DN K AEEEM I C B A RAE T A REMEDN B D

(2) EREFOFEE
1) BHORIAH, HE
Rk b
P K BB Iz 380 N T B R HEREY) O R AR EE DS IR FAPHIZ R A LT\ b, —T7, BTkl
TUEERIZ BN TR, AL ORHERRER KT CHA LN D, Ik Tk %;éht%
TR TN CEAM L BV EEBICH D Z &b, Ikl L O, JEnE ﬁ%

IR BRI T ARV D E B X D, V. RIS wfi%ﬂ&@ﬁ
2 W7kt ESRER IS 2 52U SV TR D,

Bt OBREITEIC, WIEKIZE Y BEHRENRE SV, T —S— A I RBR SN
HZEIZE-TAELD, DL S 72B4:0% Bhimad Bajar, Sanutar, Jhakas, Wantang 1133 &
O Phedi JI|OHIR CREZFIC AL O 5, F72, Tittuwa HUE N OAAFE L8 I BV TR
720V —THOMT R BHEESINTNDIN, SOICHBEBLETH D,

iR

NEA DBEFT7 4 —Y BV T 4 —AHT 4 =28\ TIL 425 m Ol KA R E ST
%o AR TH L BRI NI WiKAL & BT — M X2 O R &2 B [E L
T, FKHDOBE KDEEIZ DWW THRFT 21T o T . LT O H 2SR S L7z,

- BRI K D EEOPRMERIEIC L0 I KMN OHERN IR 2 > e —rE R
50
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- Jl/AKALE 415 miZ L7254, Bhimad Bajar JEZ 238V THERD 3 E UZe vy,
- HERDZ DR K K DB/ S0,

AL T
AR70 Y x 7 MIZ LHSTEUK SN KZH 1 km OBKE N > %)L CHIE N3 ERT
[ZE X X AHR XY 55 km, Madi I &2 D 3.3 km FIISALE T DK LY
7 1) ﬁﬁblﬁ—éﬁ‘ﬁf%é ARFHEEMIZED . XA TFHREBICBWTHERIZ L D
TRPOHERE & | W OISEIEEEIFIC X AW RIS TR PAHEEND,

TS D EMTIES L0 0@ VMLEICH S T-ORME S TR 50, A
RN EBHNIFAET 20, T OMBIIARGHEIC I 2 THE M E U CHMEUE3 54
ERHO ., Rl R TREE2LE L L,

TR DIR R « HEWD N Z — 0 F, BEOYEREE L Madi IO LV A DO E
BT HXENH D B TIIIEMICRHETE 220, 6V, DR &b oka kv Tt
W0kmEE TCORBICK L, HEARE—L ODF=FY U T EERTRETHD,

2) KE

B K 0D Y B 5 e T ik

KOBEEIL 398 ETIRANTHDHZ LMD, [UEIZL VIERFFEN R D, AT nyx
7 b Hulsk D 1987 4E 7~ 5 2004 4D KUR D FEERIZ L AUIE, e kUi 38 FEH & HARAUR 3 B
ERLERS N TR, IKMOKIRIEZ 1 %28 U T 4 L BRI D TREEN &V, 2
D XD ZpKIRIC BT 2WETIE, EEIEEmRO TEFIRE (BRE) | BEFICEES
N, AFICHBFRICE W 2BERT 5, 20X ) 2B TR SN D KIRKE I E A
VR CITHMARTZRE L /2 B0, & ARPKIIIZB W IR S E RN 2, FARHEK
MR E BT D720 BRI THEMERIRE L 70 D,

/KL oD B R TE R D wlREMEFS KL OVRRIEIL, IRENTR S D R KIEHERIC XL » T
REN, FROX IS,

[QQ : Annual Inflow Volume (m?® /year)]
[VO : Gross Reservoir Volume (m3)J

[ : Run - over rate(1/year)] =

[Qo Inflow Volume in August (m? /year)]

[058 Run - over rate in August (1/year) 3
V, : Gross Reservoir Volume (m )J

Run-over rate (1/year) a Qg
BE DR S D FREMEDS 08 H D <10 <1
FERTER S D ATREMER B DR E & 5 10~30 1~5
BE DN S A D FTREMEN T & A E 7R 30 < 5<

ERFEAEMISL - BEIERIASH



RIS-IWEP vy NN —EF 1 KHREFHERE
JPAFILUIR—

Run-over rate (1/year) o
L LTOKIBREDNER SN D (RERD) <10
— R ES O RRE DT RL S 2 D3 KSR 7 & O ELRF ST 10~20
Ko TRE L@ KT 5 (A
JKIBASEDNE & A ETERE S 20 (REH) 20 <

A7aPx7 MBWTlTa =12, ag=3 20, "MENERINDAIEEND D
BREXH D" ENS, EBOEAWITHRA &SN, ATV RRE DS ERR &
nNaETRENDE OO, 7. 8 HOZEMWITH/KICLX VBRI SN2 b EEZ BN
60

AR I AR O RN @ < . SRR E L A — N2 H T2 5 T2 DI /KNI L E
UTZIRERRE A CIC S WERIFICH 5, BICIRERE O3 ET 2 ZBW ORI, YEb#
TEIC X 0 kit 2 BRI OMRPUUC R T 72Dk N EIC - % O TIRERE O4 U 5 alHE
IR D EEZBND,

RSN Jid

LD ERE LT, LMD FICERCY VR EBREH WhTo 7 ) @
KL & T2 DWEN)IK & & BIZIKIAICIA L, & ZICART 2 B O L pENED
BMELBRTH D, WA S, FARRLEEMNKD &S REROAFE NG 28k
KIS 2 2 Lok v, EH - Vo OIDKIREN®EE D, ZORE, Bkt
NOREEPEM LT A aBEOER L1225,

BB LB RIIMAT A BEHEOEE T T, RS oK, K55
W 2 OBER DR T 5, 6V, BRBICREOAREM ZMET 572012, IFKkiE
AL O E I — AN W 545 Vollenweider &5 /L1 L W iEt 217> 72,

LE) =Pl (v, +H o)
L(P) : Load of total phosphorus (g/m? / year)

[Eh : Annual average concentration of total phosphorus (mg/l)
V, :Setting velocity of the phodphorus (10m/year)

H : Average water depth (40.65m)
o :Run - over rate (12 times/year)

KEH T NDEY R FE)EIL 0.186 mg/l T ¥ | &5 E 0 KL YE(F 0.03 mg/l
EHHZL TH7e b REW, Fig. 9.3.1-UIKERBROERNDHEONT-RY VIRE DL
fEIZ KT D RS R A
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Fig.9.3.1-1 Results of Vollenweider Model Analysis

AR ESNTZT —21X6 A, 10 AD 2[BOHKTH LD, EFRBEHBIEMEL 7254
U VPR 0.03 mg/l IZHARIE D MITEWVWEEZ R L TS, ZOITHERND, BELT 4
JINZTRAT DINIKDOKEIZ L > T, EREDFET DA REERES W RS,
X 512, A A 7T Kaski #8® Lenkha Nath 7 T iz 20R IR L TR, Z o
T LD B OFWAKOAF &ITIEMT DD L5, S HITET 4 TR TORT
{EDOHETRRH T S DL IR OB A ZBE LI=5E6. AT D U ARk
NN % Z E RTINS,

HERD A

HADHT-Z A TOEFTIE, 6 ERICH AHNICHER LEE LSS 0 A %
G TR RED DR WAICHE L2720, Fili~OKEE(LZ SETEEZ LR,
MEtORER, HELAKIO 6 Ans 8 HICH A F M+ 52 L Ldd b, Hkok
BaBEALSERWEDIZIE, FROBERZNFRINWEB X 6D, o, o
WOREFITIX, WUIRE=FY) - TDb LIZHFEHFDEZITo TODHNRZ N, —FH, F
6 FICFL L7 L DT, M/KHEEERERF O 7= OICIXEE O BREN L ETH | HlREL
TiE, BF L E, WHOPDD 6 A~7 HIZHKAZZC LT, & AICERE S Pk
R DHD R L T D,

51T, P EREIC L D AKREEALZ 5 < 72D LA F O#EE £+ & Th 5,
1) HEWERVEBRAGRIICHERD 7 — N &SR B U BE3R & 5 A TERTRE 72 K % B /K HLES R
IZED Z LI EHKEEZ N ET S,
2) EEOHEERIEICIN AT, 8 HB X 9 HOHKEEOARKZFIH LT, @b

1B (ZF LOKRMZIETF SRR THD 77— 2B T #E) 2170, Rk
DHERY DHEITH LT HOMRIK T 2845 & HIrko K ESE 21X 5.
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FREMEE ERT D52 LICLY . ZNETOHEFINS, FH LW FifKE OB Iz
ENDHLDLEZDND, o, MBICHEREZIT D2 LICL D X A TRTAR
T5E7 4 ) &IFFE CitkimfEZ &> Madi JI1226 OFAKIZ L B EMS D
Lo LHfFEND,

S DIZFE LW GIEIZ DWW T, FEIRRGHIRFICRES 21T O N H 5, PR ERAE I
X, FHRINOKEE=2Y 72179 & & I PR EZ R T, BRE~ORE
N IENSY (AL e ta j&%@%@%¢tﬁé#%%ﬁéﬂ£%%éi%@%W%T%

1<wm{TJH ZRWTOKE - HEREY - EMORAEZITV, %FEJ B ORI A RS
BB % /MU R S HRRMRIE G IR O UCERET D120 74—Fﬂy7¢é%£ﬂ%
50

90.3.1.3 YMHEBIEICHITIEEENE
(1) FEEtEr

1) MR

kAR 17 1Y = 7 MZEBW T, BIEO HF RIS o 5 5 8% 522U LY
PrR< Z EIEARARETH D, LOLRN D, WAMAZFREZRRY TiFHZ &2k, 20
WEZRE/NDRBICMZDZENTE D, vy NERICEKABREZGOHEKL L, &
W BT 5 Z LT L0 Bol 2RI K AR 2 T ET D Z E AR E L (10 3 “Hoi B
Rt B,

T7EAun— ROMILE, 7unycl MiOBEZEFEERSERSZ LICEY, T
FIRRIA~ DB ZZINT 5 F N TE D, THFIH~OREZ R/NRIZT 572012, 7
nY e Misk, FRERREICE L, GIS HIBIZH-S T, NEA & 3L - @ﬁ%
1T-7-, MEtORER, Beni Patan 35 X T Shivapur ® 2 X = =7 4 ~OEE L H/MET 5
7o DITIERR M DALE I DV TLL R ORI DV TELE L 72,

- WMOTEROREOYFIZRORWVWE I IZHERICANI T 7EAr— K%
Was-Shivapur Z 55 M VD Fald K ) ICHEEER LT,

- TG ONLE Z W AN 8) U S2 B D 26N L7,

- “*X?¥/7@u%%% BTV, M ORISR Lz,

- Beni Patan DEEAAERKICIE > TRIET 2. P, PEZBET T, "M 7 —nb
NG ﬁ#?Tﬁ%X B OMIE & AN LT,

2) K%
R ORGUCKTTHREEFRKE LT TOHBREZ NS,
- A FNOE A E— ROHIFR, A N~ BEIT 2 B B e

- ﬁﬁﬂﬁin O O EEFA %[ T2 D DEIK
- BEEREEE OO LR X ORI~ DBk
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3) KE
- VE¥EX v T BIGAO+ay e KGR AR & AR O R E
- E¥EX v T~ OB R DX E
- hEREORES, a7 )V —RMNTT h, BMT T R bR
- {EEBICKT AT T 0 7T A0
— B LI BEIES T O BEIEY) D LB
4) BREF
TEHEPICRAET LTI L FOR KRR EZ LD,
- BREERAET ORI OBLEICRTT A ELE
- TV B IUOERBIEOEMN IR AL T T A
- LEVOFICHET A ERE OFHIL
5) +#
TS < ISR T DD 12D UL F OB A RAMBE L 25
%25 T JE P e BE T A 3k &
- LRI s B i B M F KIS % B KRR D R
- EEEREHA~OHYKTORE
- FEARD D\ IAEAE T oo FE

AR

1) HPKHLIR R

Hr/K M KL 2 415 m & L7cdaa. Rk Bt o fin O %2 E PS8 2 JE 70
WD, FHERE LOMEZRHIIZ OV TIE, FEMER G IS i 2 s &3
D0, BRERIZBWT, LTFOMERBPLELEEZHND,

- Bhimad Bajar D OREIZE W CREZ 27 )V — 7wy 7 THo oMz
EN): 553
= AN G E S 10 m OFPHIZI UV TRRE S U7 fapr i o AT IS & 22 @bkt
KL
- BT o NISGRRIERIZ 3 W TRE DOTE 5 70 Ml ~ O 5 U 2 FE AR & BAR DA
- Watang )II, Phedi/JIl, Tittuwa /& D2 & D58 % 521 % 72 0 & 2 Hitsi o> F H1HR
153 & 16 B 72 KR D AEAK
R /KN DFEMZ2 MU 7 — # O R ZIT LY | RHAAEED U 2 7 36 LOKPR TOIEMER
FHEIIREECTH D, L7ehi o T, LR ORH AN B U & %R T DWW TR G E e
RelC B3 K ONRIBE B O M ZIC L 2 O R Rs B nE Th 5,

2) JIMERF LR

NEADERL L7z BEFFEIAICIS N T, T IS 04 B 70 0 )| HERFIE e % 2.4 m¥fs & AT
LTW5%, Z#uKaligandaki A7 m Y =7 MIBWTHEH SN FEEZSRL, HFEY
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TEOE/IMED 10%7% 7)) BREEHERFC L E R ER E LTRELEZETH D, —H. W)l
MERREICBI L, R/ S VENC I T 2 KEIRFIH T E# B FAT STz, 2 O EHEIBIRE A
TIRE G R IE RN ZSA TR ST EET RV, TS KX, B2
FRf I35 A 2 LIS H P ER/MED 10% & LT E S5, Table 9.3.1-6(ZNEAD
EIAIC L2 kL BtV CHRE S HER R & 2 i3 5,

Table 9.3.1-6 Comparison of Unregulated and Regulated Flows in the Seti & Madi River

Unregulated NEA Riparian Releases Water Resource Policy
Month Monthly Average Flows Monthly Averages Monthly Averages
(m3fs) (mfs) (mfs)
Madi Seti Environmenta | Total Residual | Total Residual flow
River River Total | Flow in Flow in D/S of | in the Downstream of
1978-1999 | 1966-1999 NEA-EIA Confluence Confluence
January 23.00 27.02 50.02 2.4 11.48 1.96
February 19.47 23.69 43.16 2.4 10.69 1.85
March 20.88 23.99 44.87 2.4 12.19 2.10
April 23.80 27.41 51.21 2.4 12.86 2.23
May 37.96 41.02 73.98 2.4 24.42 5.21
June 101.72 113.52 215.24 2.4 54.04 12.07
July 261.83 286.84 548.67 2.4 165.30 34.38
August 276.22 320.62 596.84 2.4 168.93 36.20
September | 190.37 224.32 414.69 2.4 123.26 26.43
October 86.57 112.40 198.97 2.4 33.78 7.05
November 43.49 51.98 95.47 2.4 17.56 3.30
December 29.28 34.22 63.50 2.4 13.52 2.41

KITRT LI, Madi IS DARL Y . &7 4 JIIOFERED TRER S, FHilC
L OMBEZEN BRI TN D, LUFOBEN S NEA OFRZET L IHERHT & &7

FHZ LV ED ONDHERFREICK D

B2y
oA

FERMORREIZIXZEN NSO LTS 5,

IBOKIX LA L7025 Madi )& iR £ TO 2km IR B D,

FLHRICE VT ry 7 SNDHTOI, BEOET 4 )| ER~OBENIT 5
Do LT=h-> T, Madi JIIE IR £ TORKKFIZIEN T, MEOHLIEBENIZL
AN X (A = A RPAWA I B A AN
TuY = MMED OERIZ. BT 4 N OKESEALPLFKEMAKE LTHIALT

1,\7‘&?1,\0

BRSBTS Madi JIHDORAEIL, BT 4 JIIDHRED 15%Th 5, Li-

Ro T, FHUROBIKIC L D

B
B

X Madi JINZ &0+ RS s,

HARDTA T A Tk, )IKERR &IXEOK XN 10 kmZ2 Bz 2858108 E 7
I 100 kmAlZ%F LT 0.1 ~ 0.3 mYsOME R B & T 2 MER S 5, &

éo :O)%é\\

A EHROET 4 NOFIEEREIL 1,502 km*> Th 5D Z b, LEMEEREIL 15 mYs ~
30mMistEEEAND, HADOHA RTA v G LTS8 TH,. NEADIRET S
WIHERFREII Y TH L EEZHND,

L LR G & L TFHKRE O KRB~

E/
W

(LT ST OB E RE
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7RBRVFEFIT DX R BMLECTH D, EBREMRIZOWTIL, 9.3.2.1 (3) “faXd, KAEAY”
ZBWTER5,

3) EREIAIRK

KEFRBROMER LY . Bk EFEE &V IRAT R BEIREN @V 2 LR S, fF
KIZENW T RMOERBIOZGI SR T AREMER 2 Z LB NI oTz, xR &
LTlE, Bifin & ORBHRBAOIMEI LS NRTH L, A7y =7 FOF@EMAIZIHN
TEDX IR REFEMT HZ LITBENICARARTH D, I OICFHEMRMmG & 0T L
TOMN, BRERTEZ LN ERBEE LTIEL, UTOFEREZ BND,

- DET = ADHRE

- AR ERRIE R AEE O E

- AR

- IRTNAIOERE

Table 9.3.1-712, FEERBRROEMFT 2R T, MBRBREHER LD, A7 v o= MNZ
BWTIIRRNE LS, MFEHENES TROVEKI X N THLIH0E T = o AONH 2 1#52
T5, WE7 = AFAARETHNL O0DOF MIEA SN, TOMEDRHR I T
Do ZAUTRFAMLO L FH A I AKIED 7 = o 2 THEIY | AKEZ FHICER S
DT LI KD KD B RBEDHE SN DKM OB ZRLS 52 L2 HIE
LTW%, ZOREE, SEHIRNENEN TG ENBA L, BEFOMM 77 7 b
Y OMEFERIIH S D, FRCET 2 JINTZOL4RIOBREK (F/3—LFETHWIE NI E
) 1ICh 5D X DI REVICE Y A<E Y ZEPEMRN 20, BURES £ CTHHE T =
VAEBRETHZLICE MM T T 7 b OREISHT AIMEISES G TE S, £
7o, BUKO o5 HFME~HAKEED Z EIZLY, RKEEZ S ATZKIEH ORES
RIC LY TSIt S b Z RIS 5,

G377 = o AT NFEAKIT ST 2R T D 525, — 07 THIRITHERE L 72 R ORI
OWTEETOLERHD, ZHIIK L TE, F 1RO ERIEL S L, EKEORA L
WL RBH A2 L, BRI ~DOREBIREOER 2 <,
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Table 9.3.1-7 Comparison of the Measures for the Eutrophication in the Reservoir

Fraction Fence

Aeration

Vegetated Floating Inland

Input Minerals

Image : Floating/l;i)atwg)ver =4 MRS o Ll e
— |
. :
.‘ Air Distribution Pipe
Garvas Shest = e St R o
il
Purpose Restrict the photosynthesis of | Make circulation flow in the | Plants absorb the nutrient salt from | Change the reservoir water into

phytoplankton by nutrient salt

flowing downward

reservoir by supplying the air
bubble. In addition to prevention of
algae bloom, it is expected that DO
in the reservoir will be improved.

the reservoir water. Furthermore,
algae bloom is controlled since the
floating inland shade the sun light
on the surface of the reservoir.

weak alkali condition by input the
mineral. In the alkali condition,
microbes actively resolve the
organic material.

Specification

Float: Foam Polystyrene covered
with rubber sheet
Curtain: High strength polyester

Deep aeration system
Shallow aeration system
Total aeration system

Inside: Palm fiber
Outside: Synthetic
foundation with protection net

resin

Main Ingredient:
Magnesium Hydroxide

Features e The effects appear soon e To improve DO e More than 10 % of reservoir | ¢ Deodorizing effect is expected.
e To removal easily e Large system is required. surface should be covered. e To prevent elution of the
e No maintenance No maintenance phosphorus from the bottom of
o Durability 5 to 8 years Impossible to provide in the the reservoir
fast flow area e In the case that the reservoir
volume and river discharge is
large, large quantity of the
minerals is required
Initial Cost Low Medium High High
Running Cost No Operation and maintenance costs No Depend on the reservoir water
are required. condition
Total Recommendable Difficult Impossible Difficult
Estimation
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9.3.1.4 HREBEEEHEDOEME

(1) s B
HERDIZ K 2 /KA D D U A 7 BIRO 72 012, B /K # i oo il B G 1 73 B 2L
Th o,

YT 4 IR GIS ~ v 7 &R H L BB AEROBFHC L 0 Ik s 40 ~
50 km EiROFHEAC AR E 2 EWRARE L TEXLNRD, LML, fFkithE TORERE
DEND T, ZOHUIZ I THA U7z TRV ITABRLSY D 2 501K I K 0 BpK iR
HR SIS EEZOND, £lo, 2 OHIRICIT/NREZKITN B S =03, B L Tk
th E T OREEED S OKINAT B FL K 3 2 oK & L HEADEIRE & 72 5 AIEEMEI/ I S0,

HT /KL D HERD 22 (SRERIZ B T Ll E B i 2 5 2 5 L CEERMIIE, RV T 05 Tl
DT 1)1 &ZDZINFINZIRD 2 7T Y — D3 E LI ihfi= Y 7 (R/3— /LG5 T Tar & S
NOHB) THD, ZOHETIE, 7 A JIOSGRICHT D #IA R S0, ARt~
AT L EWORRIR L 2D L ZEZBND,

FEOHMBIZL Y Bhimad 7>5 80 7 £ TORpKM EFRkicx U, fRHE{RED 7= /N
BiZe EARRIR LA T2 FET & ThH D, FEfrEDOTZDOREAT X, Table 9.3.1-8 I
FEET 5,

Table 9.3.1-8 Proposed Bio-engineering Measures for Soil Erosion Control

System Applications and Site Requirements Time to Maturity
Grass planting Wet condition, cut slope, S lope <45° 2 seasons
Grass seeding Consolidated debris slopes, Slope <45° 3 seasons

Small size and narrow galley, Slope <30°-45°, dry, erodible

and consolidated debris 2 seasons

Palisades

One season if planted
early and watered
Fascines Small Stream, Gully, Slope <45° 3 seasons

Shrub planting | Any slopes, Slope < 45°, At least 4 seasons
Any debris slopes, Gully, Grazing land, Bad lands in the
community or public area, Landslide area, Slope <45°

Brush layering | Wet condition, Rocky Slope, Slope <30°-45°

Tree planting At least 5 seasons

Bamboo

planting Steep bank slope Gully, Base of slope, Slope <30°-45° At least 5 seasons

BRENIERCREO LW Z LT
Y —] SRSk LT, 0B & b R4
WELEEND MEEIZ KDL A3/ A
TN =L LT\ D, —J7, KA
H DI DNTIEIM Y AFEAC K DB A
DREZENEE L1,

Mg ~Y & ZITHE D EATROFEAEIR,
HP /KL A~ DA LAVIR & 72 %, H3~1 Hifil
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T L UTHEBED /R, M & R KDBK, IFRRENRBEALND, £z, BWNRICE
J oG~ M A~ OHF K DA ZI<Tod, PR LZREST L LNEE LY, &HE
ALEANE L TOIUE, ACER—U & 73RO T K DOHKICAEZI TH 5,

K B R R3OS 2 TER LT 0 | RV IS K 2 Hillidt e ~ D BTz & A L 72
WHDEEZHLND,

(2) KEMRE

B ARBLEOIKMAKE OB 285 < TodIzid, KM RER & & o TR~ D158
BMTMAZY ToO DOFHOS RN EE TH D, L Led b, Th b iEod RIS E s
F OB 5 Il - ATBREBAN RGO 2 e b, AV Y= PNTEMT 2 Z &
FIWNEELEZOND, LER->T, 4%k, PTREUFEELTOLLRVAT B 27 PO
MBI TdH 5 NEA, HIGBUFB LT IO 2 2 2 =7 ¢ OEEO b 12, KER
e B E L HEE I OW TR DAL ETH 5, WHRIRICOW T FIZdE <%
FRERORHT - BT BRE L, MMORMELEE RO 2T, RENLRNPLEL SH
Do

1) F/KEEE

ANBKI20 TADRA Z iz 1L U &3 28 iEic > T, TAREEHEEDE
MEAEEND, FAKBEEMFELOFMIC LY, THHOE K EIICHERR S R 727K
BEESHIMFCE 5, —F., QG OEH EEROBEHENLIEL 70 | —EOREH %2 5
T 5,

2) A OFHLBRYECAE 0O B f
TR EE S A7 O HIIRSO Y 1 O T AKE R 23 FLIA F AL Wk IC BV Tk, APF
RUBRALAEIZ X 2 AETEHE KRR R 3B 2 b D,

B OFLERE RS ORI, RS D NFE O T E 2SI B W TR R G632 < |
—EH T2 ORpIE—RENCHEBIE TR TH 5, KELEER R Z BT 57201213,
RN X 2R OHERFE BN EUNTAT O D BE R B D,

3) I ERIR
TAKREEHECA OB LR R ENFIE S TR BT, FHTIHEE LWIIRH %
e, I ERROERIC XY | KESEEZKD Z ENTE 5, EhineR Gk
LT, WA LT 20, M eis, WP 2 RN Lo b e BT b b, Hithk
(ZHFE DTGERINNS & B 63, A EIRICKESGE 21T 2 L3 T& 5, Ll
2D, PO FAGERMEOERIC LV B EiiE ORMAKERSESND & BT
DIGHEAR OREN D L, KESENRD DR R%,
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Gravel Contact
Material
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9.3.15 HEENMEXER

(1) #EExiks

BREINTBEMEOKE DL, XA NS T 7T 4 AP A MZLBbDOTHS, +
ARTHFEEOTTHILENTWALSMT, BINOFEMFEE M & L C4LEZRIEH 2 Table 9.3.1-9

\ZRT,

B, TGOS F =T ) IR D EHITAEMRBEORE R ICE T

%

Table 9.3.1-9 Miitigation Cost for Physical Environment/Construction Phase

Environmental Mitigation Measures NRS
Impact million
Suppression of fugitive dusts by water sprinkling 49
Air Quality (2 tankers /day/245 days a year/5 year '
Dust masks to workers , twice a year (lump sum)/5 year 0.7
Sanitation (toilet provisions) at all work and campsites 45
(lump sum, about 100 toilets) '
Water quality Camp Solid waste collection management system and disposal facilities 2.8
Sedimentation tank for batching discharges, tunnel discharges and aggregate 10.0
crushing discharges and spoil disposal area '
Land I.nStab'“t'eS Bio-engineering of the cut batter slopes of the access roads (lump sum) 2.0
and erosion
Construction Spoil | Dry gabion wall approximately 1,300 m (1.5m high and 1 m wide) 5.0
Drainage Run off catch drainage of mountain slope (approximately 900 m) 3.2
Accidental costs Vibration effects to houses, natural springs, and other unforeseen impacts 10.0
Total 43.1

(2) R

B KR B D AREE IR T 2B R E DR EIX, T U A7 ORFENSIEFITEHE LV,

&Y. fEBREEICH 5 Bhimad Bajar IZOW T, TOHIOFL A, KB, MELZTL-
WIZ, IRz a7 V— b7y 7 TRELEMAE L E2EHRT S, oK TICo
WCIH N EOT a2l YA U OFTHRRD, o, RLEHTIEATEOTICEE
N5,

NEA @ EIA L [FFRIZ, AN S E S 10 m O#PHEIFAKmO Y 27— b L, flik
TAaMY, EFRichnz. Wantang JIl, Pedhi JIl36 KON Tittuwa 365 O @RHRHIEIZ DWW T
FIERIC, VA Y —r & UTHMZ TS LA T2, LERicBib 2 A E HIT%
EMICEEND, £2, WATIZOWTIZTOE A2 EMREIRBITED D,

Table 9.3.1-1013 KA FitkD 2 2 2 =7 4 Z{R#ETH-0O0EHTH S, ZOEHIT
HIZ X DB ERIC KD FE ST A Ly « VAT ACKTHEHATDH
50
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Table 9.3.1-10 Mitigation Costs for the Downstream Effects to Communities

Environmental

Mitigation Measure Million NRs.
Impact

Siren network along the Seti downstream tailrace (lump

Downstream impacts 35
. sum)
to community —
i Awareness training on the safety measures to
activities 0.3
downstream areas (lump sum)
Total 3.8

Elo, BREAIRE LTHER v FOREIZ US$900,000 34 ETH 5,

(3) wihkEH

FHRE IS0 DB AR CHET S Z LIRS CTH D, ZnbHIcH>NTIE, &5
WCREM 72 BRI L 72 b, RFEICBW I FEERARICOWTHEAR AT, T
RICTBAE PRI D 2B Z2R~T,

Table 9.3.1-11 Mitigation Costs for Watershed Management

SN Measures Million NRs.

1 | Studies and planning 15

2 Bio-engineering Measures for Soil Erosion Control 25

3 | Afforestation Programs in the watershed 15

4 | River training works 25

5 | Landslide Stabilization measures 10

6 | Check dams in the tributary streams (draining to reservoir) 35
Total 1115

9.3.1.6 PMEBEICEHLIE=42) 50X}
WHREEICEDAT=X Y v/ 3 A & Table 9.3.1-12I2F & D 5.

Table 9.3.1-12 Monitoring Costs for the Physical Environment

SN | Particulars | Million NRs.
Construction Phase

1. Monitoring (air, water, noise, spoil management land erosion etc) 5.32

2. Measures for downstream effect 3.8
Operation Phase

3. Monitoring of water quality for 20 years 3

4, Monitoring of river bed sedimentation and erosion for 20 years 2

Grand Total 14.12

Note: Environmental impacts in the downstream area have uncertain, wide, and long term aspects. In
addition, there is no experience and relevant monitoring data for similar project in Nepal. In these
senses, the monitoring period for 20 years was proposed, though there is no designated monitoring
period as per any norm in Nepal.
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9.3.2 4H£PYRIE~DE
9.3.2.1 XYBREBICHITHE

(1) AR - HEAE~DZE
TuY =l FRRHIROHM, B L ORAERN MRS 5720, 27 @iy 7Y 7
7y kb (25%x25m) IZBWTMAELEITo72, 71y FONEZFIg. 9.3.2-1IZRT, 2D D
B 11 FEETS DWW TR REARHEN (Plot 1-11) I 7R v b &8 T 72, 241 & 1dDamauli, Huksetar,
Patan, Gerwater, Risingpatan, 35 OBhimadiZfizi& 3 5 & COMMKIMEZ A TS, 750
7 16 @EATIE R (Plot 12-27) (Z&T 7,

FEAR ST AR DO KRSy 1%, Sisso (v ) & Khair (TE>Y27 /%) ThbH, BA
Db Z Wil L, Madi )1 O & FiE RIS 2 FITALET S 7 7 vk No.dl & Jhaputar ~Dff ¥
BEHTICAE S 5 7 7 vk No.3 DHlkTdH 5,

TERERICE S, T NSRBI O/ T 5 RO 3 >OX A T LT,

YRR AR (Hill Sal Forest)

W 400 mEL_ B0 T 5 B Se st i Shorea robusta (Hill Sal) 23 24K % ARk L . Schima
wallichii (Chilaune), Lagerstroemia parviflora (Botdhyero), Bauhinia vahlii (Bhorla) ¥ & O}
Desmodium oojeinense (Sadan), %t A 5315,

EA& 4K (Mixed Open Forest)

IR i AR VIR WIC R b D, BRI, WEEORMFIZE > THRZRY |
Terminalia alata (Saj). Mallotus philippensis (Sindhure), Albizia chinensis, Albizia lebbeck, Sapium
insigne (Khirro), Bamboo spp.. Lagerstroemia parviflora (Botdhyero), Bauhinia vahlii (Bhorla),
¥ L O° Desmodium oojeinense (sadan)7e E 3L b5, £ Oz Murraya koenigii, Leea
macrophylla, 3 X O* Dioscorea bulbifera 72 & $ AF 4 5,

TRy ¥ s x> VMK (Khair/Sisso Forest)

Acacia catechu (Khair : 72> ¥ 7 / )N ZOFMOEIEBFETH Y . & T 1 )OO
NI T D, TRV FOMIZ, Bombax ceiba (Simal), Dalbergia sisoo (Sisoo).
Sapium insigne (Khirro), Murraya koenigii, 23 EE 3 %, Khair forest |3, FERIZE > TOH
MBFECH Y RIREF LW Z Lo B OITE N STV D, KIRD Khair E1K
DFAIZIZ, Dalbergia sisoo (Sis00) Ml z HAL TV 5,

PLED BRI OB D 5 ARBUZ DN T, filiAKAL 415 miZds v TR LN THERR
Nzt OxTable 932-1, Yu Y=/ FOE(ET Y THTHERINTZHLDIZDNT
Table 9.3.2-2IZZ N RT,
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Table 9.3.2-1 Forest Types in the Reservoir Area under Various FSL

Reservoir Area (ha)

SN Types of Forests
435 425 415 405 395 385 375
y | Hardwood Sal Forest (Hill 6432 | 4364 | 29.46| 2040| 11.75 7.29 317
............................ Sal Forest)
o | Hardwood Mixed Forest 338.25 | 304.87 | 271.81 | 239.82 | 206.73 | 17579 | 138.08
| (Mixed Open Forest

3 Kahir /Sisoo Forest 69.88 60.97 52.62 44.46 36.70 29.12 20.53
Total 47245 | 40048 | 353.80 | 304.68 | 25518 | 2122 | 161.78

Source: Field Survey of Supplemental EIA Survey, JICA Study Team, 2006

Table 9.3.2-2 Forest Types in the Project Facility Sites

SN Types of Forests Areain ha
1 | Hardwood Sal Forest (Hill Sal Forest) 44.46
2 | Hardwood Mixed Forest (Mixed Open Forest 24.24
3 Khair/Sisoo Forest 0
Total 68.7

Source: Field Survey of Supplemental EIA Survey, JICA Study Team, 2006

7uY el MRIBHIEIC B W T ARDIES M (Hardwood Mixed Forest) 23 d K& < 8

BA2 T WAKRAL 415 m B W TRKIN & 7 r ¥ = 7k Dfiiax

X T EHIPN T 296.05 ha

DEDLNLDbDEMESND, —F. [FIKAMTHIll Sal (@3 . 3 L O Khair (7~
Y7 /73) [Sisso (v ) HRIZHOWTIE, £4F1 51.5ha, 58.2ha 23 kbinsd & I

Do

7uYx/ hO#FE CTHEGRINT 209 FEOTAMMO 5 B, 3 FIEO R/ 8— V[E R#
flE, 6 FEMIODOCITESR#FE (4 FED T 2 5Tr) . B L6 FEEOIUCN{EEME N
TW5, FNFE., R#EHT TV IZEFEN K % Table 9.3.2-312 777,

s
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Table 9.3.2-3 Plants of Project Sites under Different Conservation Categories

. Conservation categories
SN Species
GON CITES IUCN
| Acacia catechu (L.f.) Willd. + Threatened
| Alstonia scholaris (L.) R. Br. Rare
Coelogyne sp. Appendix Il
Dendrobium sp. Appendix Il
| Dioscorea deltoidea Wall. Ex Grises Appendix Il Threatened
Habenaria sp. Appendix Il
| Oroxylum indicum (L.) Kurz. Vulnerable
Pandanus nepalensis St.  John (Locally) Threatened
Rauvolfia serpentina (L.) Benth. + Appendix Il Endangered
Shorea robusta Gaertn. +
11 | Vanda teres Lindl. Appendix Il

Fig 9.3.2-2lZ " T X 912, 7'u v =7 MHUIORY T ERIZ LV Rx @IS
nTnd,

o0}
o
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Fermentation, 7

10 4

SERE] mimber, 17

EFish poison, 3
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Fig. 9.3.2-2 Number of Plants with Different Use Values Recorded in Project Area

TuY s MMIROFRAROE K53 % Table 9.3.2-43 . U'Table 9.3.2-51277 73, Jii /K7
415mTT, 88.8 hamItA M & 5.3 had LA M52 1T D, #E AT D RO 75%HE
HHRTHDN, ZHDEREIZHOWTITEZERME  (Ministry of Agriculture and Forests) @
FFAl A L35,
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Table 9.3.2-4 Forest Area Affected at FSL 415m in the Reservoir Area

SN Management Types Areas -ha
1 National Forest (Protection Forest) 259.83
2 Community Forest 88.77
3 Private Forest 5,29

Total 353.89

Source: Field Survey of Supplemental EIA Survey, JICA Study Team, 2006

Table 9.3.2-5 Forest Area by Management Types in the Project Facility Sites

SN Management Types Areas -ha
1 National Forest (Protection Forest) 51.91
2 Community Forest 16.79
3 Private Forest 0.0

Total 68.7

Source: Field Survey of Supplemental EIA Survey, JICA Study Team, 2006

(2) BEEM~DORE
1) Ar_v b —fff
a) MH¥LE

BEAFEIAD R L & 4 9 72 OISR L EIAIC B WO CEAAMRE 247\, WiFLE, e
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Bear, Himalayan Black Bear, Common Otter’3 & ¥ 415, Bengal TigeriZ. Hr/kih L
NIV EWERSH TR O EHREIILTWVDEN, EOFEICONTIHE, Fo &
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Table 9.3.2-6 Mammals of the Project Area

Conservation Status
SN. Common Names Scientific Names Local Name CITES lUeN | Gon
Annex

1 |Rhesus monkey Macaca mulatta Bandar 2 LR/nt

2 | Assamese monkey Macaca assamensis | Asami Bandar 2 \4Y, P

3 |Jungle cat Felis chaus Ban Biralo 2 LR/Ic

4 | Common leopard Panthera pardus | Chituwa 1 LR/lc

5 | Golden Jackal Canies aureus Syal 3

6 |Clouded leopard Neofelis nebulosa Dhwanse Chituwa 1 \Y{V| P

7 |Rabbit Lepus nigricollis. Kharayo

8 |Porcupine Hystrix indica Dumsi

9 | Barking deer | Muntiacus muntjak Ratuwa Mirga

10 |Sloth bear Melursus ursinus | Kathe Bhalu 1 Y,

11 |Royal Bengal tiger Panthera tigris Bagh 1 EN P
12 | Mongoose Herpestes edwarsid | Nyauri Musa

13 | Yellow throated martin | Martes flavigula Malsapro 3

14 | Common rat Rattus rattus [Musa

15 |Squirrel Funambulus sp. Lokharke

16 |Bats NA | Chamera

17 | Common Otter Lutra lutra Ontt 1 VU

Semnopithecus entellus | Langur

18 | Langur Monkey Syn. Presbytis entellus | (Kalo bander) 1 LR/nt

19 |Bengal Fox Vulpes bengalensis Fauro 3 DD

20 | Wild boar Sus scrofa | Bandel

21 |Himalayan black bear | Selenaractos thibetanus | Kalo bhalu 1 \YY)

22 |Wolf Canis lupus* Byanso | Lrlic

23 |Palm civet cat Pagume larvata Bharse

25 |Red fox* Vulpes vulpes | Rato Fyauro 3 LR/ic

26 | Flying squirrel* Petaurista sp. Udne lokharke

27 |Leopard cat* Felis bengalensis Chari bagh 1 LR/ic P
Note:  EN = Endangered, VU = Vulnerable, LR/Ic = Lower Risk/ least concern, LR/nt= Lower Risk/near threatened,

P = Protected by law
Most species confirmed by several Discussion Groups
NA = Name not available

* Reported but presence is doubtful
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BEsh 5,
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Appendix I, Eurasian Golden Oriole (Oriolus oriolus) 7% Appedix 1 {2V A K &L TV 5
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Table 9.3.2-7  Fish Species Composition

.No. Scientific Name English Name Local Name No. Fish | No. Fish | Total %
Caught | Caught
in July in
October
1. Anguilla bengalensis Torrent catfish Raj Bam
2. Amblyceps mangois Fresh water Eel | Bidur 1 1 0.56
3. Barilius barila Minor carp Faketa 22 8 28 15.00
4. Barilius bendilisis Minor carp Faketa 13 13 7.30
5. Barilius barna Minor carp Pate Faketa
6. Bagarius bagarius Gaint Catfish Gounch
7. Botia almorhae Loach Baghi 1 2 3 1.68
8. Chagunius chagunio Carp Gadeni 5 5 10 5.61
9. Channa stritus Murrels Hile
10. Channa punctatus Murrels Hile 1 0.56
11. Channa gachua Murrels Hile 2 1.12
12. Crossocheilus latius Stone roller Lohare
13. Garra annandalei Stone roller Lohari, Buduna 3 3 1.68
14. Garra goytla Stone roller Buduna 2 11 13 7.30
15. Glyptothorax trilineatus Catfish Kavre 1 1 0.56
16. Glyptothorax telchitta Catfish Kotle 14 14 7.86
17. Glypothorax cavia Catfish Kataga 1 1 0.56
18. Glyptosternum blythii Catfish Tilkabre
19. Labeo dero Minor carp Gardi 9 13 22 12.35
20. Labeo angra Minor carp Gardi, Thed/Handey 2 3 5 2.80
21. Mastacembelus armathus Spiny eel Bam 4 1 5 2.80
22. Mystus aor - Tanger 1 0.56
23. Neolissocheilus
. Copper Mahseer | Katle 13 1 23 12.92

hexagonolepis
24 Noemacheilus rupicola Stone loach Gadela 8 8 4.49
25 _Noe_machellus rupicola var Stone loach Gadela 2 2 1.12

inglish
26. Noemacheilus botia Stone loach Gadela
217. Noemacheilus bevani Stone loach Gadela
28. Pseudocheneis sulcautus Catfish Katanga, Kabre 2 2 1.12
29. Puntius conchonius Barbs Karange 1 3 4 2.24
30. Clupisoma garua - Jalkapoor 1 2 3 1.68
31. Semiplotus semiplotus - Khurpe
32. Schizothorax plagioustomus | Snow trout Buche Asala
33 Schizothoraichthys Snow trout Chuhhe Asala

progastus
34. Schizothorax richarsonii Snow trout Asala 1 1 0.56
35. Tor Putitora (Ham) Golden Mahseer | Pahelo Sahar 10 1 11 6.17
36. Tor Tor (Ham) Mahseer Sahar 1*

Total 100 78 178 100

Source : Field Survey October 2006, Supplemental EIA Survey, 2006, JICA Study Team
* observed only
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Table 9.3.2-8 Migratory Life History of the Long Distance Migrant Fishes of the Project Area

Scientific Name

Migratory Pattern (Months)

M

J

J

A

Tor Pititora_(Golden
Mahseer)
Tor Tor (Mahseer)

Mystus aor (Tangra)

Clupisoma garua
(Jalkapoor)

Anguilla bengalensis
(Fresh water Eel)

Bagarius bagarius
(Jalkapoor)
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f
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Table 9.3.2-9 Economic Value of the Fish Species of the Project Area

Scientific Name English Name Local Name Economic important
Anguilla bengalensis Torrent catfish Raj Bam Oily fish 1,L, 3
Amblyceps mangois Fresh water Eel Bidur 1L
Barilius barila Minor carp Faketa 1M
Barilius bendilisis Minor carp Faketa 1M
Barilius barna Minor carp Pate Faketa 1M
Bagarius bagarius Gaint Catfish Gounch 1L
Botia almorhae Loach Baghi 1L
Chagunius chagunio Carp Gadeni 1M,2,3
Channa stritus Murrels Hile 1L
Channa punctatus Murrels Hile 1L
Channa gachua Murrels Hile 1,L
Crossocheilus latius Stone roller Lohare 1M
Garra annandalei Stone roller Lohari, Buduna 1M
Garra goytla Stone roller Buduna 1M
Glyptothorax trilineatus | Catfish Kavre 1M
Glyptothorax telchitta Catfish Kotle 1M
Glypothorax cavia Catfish Kataga 1,M
Glyptosternum blythii Catfish Tilkabre 1,L
Labeo dero Minor carp Gardi 1,H
Labeo angra Minor carp Gardi, Thed/Handey 1,M
Mastacembelus Spiny eel Bam 1,M
................................... armathus

22. Mystus aor - Tanger 1,H

23. Neolissocheilus Copper Mahseer Katle 1,H
hexagonolepis

24 Noemacheilus rupicola | Stone loach Gadela 1,L

25. Noemacheilus rupicola | Stone loach Gadela 1,L
var inglish
Noemacheilus botia Stone loach Gadela 1L
Noemacheilus bevani Stone loach Gadela 1L
Pseudocheneis Catfish Katanga, Kabre 1,M
sulcautus
Puntius conchonius Barbs Karange 1M
Clupisoma garua - Jalkapoor 1H

31. Semiplotus semiplotus - Khurpe 1,H

32. Schizothorax Snow trout Buche Asala 1H
plagioustomus

33. Schizothorax Snow trout Asala 1H
richarsonii

34. Schizothoraichthys Snow trout Chuhhe Asala 1,H
progastus

35. Tor Putitora (Ham) Golden Mahseer Pahelo Sahar 1H,2,3

36. Tor Tor (Ham) Mahseer Sahar 1H,2 3

Note: 1= Food Value: L = Low food value
2 = Medicine

3 = Aguarium

W77 o0 o, 8777 o BREZETKAEDBEFHEIIMIZOWTE

H = High food value

M = Medium food value

Gl
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vahlii (Bhorla) and Desmodium oojeinense (Sadan) %D TEREHFEZ KT D, T Y2 /%
/T Y RRIZKE LTIk, Dalbergia sisoo (Sisoo), Acacia catechu (Khair), Bombax ceiba (Simal),
Sapium insigne (Khirro)55 2 fEAk4- %, FEAMARORASL, AR & % % . Table 9.3.2-101C
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Table 9.3.2-10 Estimate of Forestry Loss due to Reservoir at FSL 415m and Associated Compensation
Commercial Replacement Project Area Losses- Reservoir Current Estimate Based on:
Trees & at1:25 Trees | ha (Area required for | Compensation
Other Assets MOAF plantation 1:25, ha) NRs ‘000
1. National Forest NRs 280,000/ha of Replacement Trees as per average of
Timber — Tree Numbers 126,287 3,157,175 3115 (717.5) 198,900 NESS  Supplementary EIA &  Sindhuli  Roads
Fuel Wood — m® _ . . Construction  Project (SRCP)  Agreement  with
Fodder Resources -LU - - . Department of Forestry (DoF)
3 H bl
2. Community Forest NRs 5,500/m" of timber (DoF Reg’n)
Timber —Tree Numbers 33,025 825,625 105.6 (187.6) 52,014 3 ,
Timber Volume m? 712 _ 19,580 NRs 2,650/ m® of fuel wood (DoF Reg’n)
Fuel Wood - m* 469 - 6,214 , :
: NR L k L

Fodder Resources-LU 2,441 - 6,103 $ 500 per Livestock Unit (LU)

. There is a need to consider Fuel wood & Fodder
3. Private Forest Resources in Community Forests
Timber — Tree Numbers 2,665 - 5.29 -
Timber — Volume —m’ 623 - - 3427 Production loss for 5 years will be compensated.
Fuel Wood — m* - - - -
4. Grass & Shrubland-LU 652 - 102.5 1,630
5. Totals of All Lands
Timber — Tree Numbers 159,703 3,982,800 250,914
Timber — Volume —m?® 1,335 - 23,007
Fuel Wood — m3 469 - 6,214
Fodder Resources - LU 3,093 - 7,733
Total Forest Land Losses 287,868
6. TOTAL FOREST LANDS 422.39 (905.1)
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Table 9.3.2-11 Mitigation Costs for Fisheries

SN Particulars Unit cost (NRs.) Million NRs.
Financial and Technical Assistance to
Kali Gandaki A hatchery for added
1. | production &I facility development and | As Per Estimate 73.6
research for Upstream & Downstream
Stocking in Seti River system

Annual release of  purchased exotic

2. . . 2/fishfry 1.9
carps to Seti reservoir

3 NEA E_xtensmn program for fisheries and Lump sum 10
mitigation to local fishermen

4. Total Estimated Cost Million NRs 76.5

5. Total Estimated Cost USD 1.02 million

Note: Cost breakdowns are based on local market price

Wb EHEOEM (LEFREA 1) (TERFORBENMREH E L THEESINT
Wh, LNLRRGL, Z20HkOY) 0 gl by odsk &AM OMEENE T LTS
VHERHLHZ NG, ZNHOEFHITERBERICERINLLI XX TH D,

(4 =XV 7=axh
A7y FOFEREL IO, EIREBFICB T A2xt=2) 770 7T AT
MINDE R E TRITRT,

Table 9.3.2-12  Monitoring Costs - Construction & Operation Phases

Monitoring ltems Million NRs
Aquatic ecology survey in the 7 Baseline stations twice a year for 5 years during
construction phase @ 0.1 million/monitoring season 1.0

Sub-Total for 5 years

Aquatic ecology survey in the 7 Baseline stations after two years of project

operation for 10 years @ 0.15 million/monitoring 3.0
Sub-Total Monitoring Cost for 10 years

Total Cost for Monitoring — Million NRs 4.0
Total Cost for Monitoring — USD USD 53,400

Note: Cost breakdowns are based on local market price
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Fig. 9.4.2-1 Methodologies, Expected Findings and Deliverables
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(1) ScikFA

BHEHA IS B, Tanahu B & 8228 VDC OAESRRWE - SUBIRIL AR T 2% 7212 2001
FDEEFRA (CBS, 2001) X° Tanahu A8~ = 7 1+ —/1(DDC, 2001), €&~ » 7' L 7"k — I (DDC,
2001) . Z Do 2 WIFHT — Z1Z X 2 TR E 21T o 72, TR A IS, W< D0 OfEH —
ZPHHLIZ Ko TEOENR R H RS, 2 VDC O b DIFIAFTE 52 Was M
BRI CHGHT — 2 MAFTERNREDOHIK G H -T2,

(2) BiHiFHA
CHRHE 22T 570 BN & v —h a3 2 RN Tanahu BRI & 2 BUFEIR
BT OHIFBITCE OO BURMM 255 L. 2 RIEHT — & Z2INEE LT,

R [ X & (X RS AN R RS R ST D R - AR B SR O AR 72
HI T, GIS Y& bzl U TEIEFEETINOAF L, ZOHEERIT 30~35 4
ANCAER SN b DT, i sz tH7e POFEREN 5 F£2 L ICFEHSND, HEEX
ITARMRSOTE I, AR, Bl EOFHITFE RS TWARy, 2ok Hic, XL
ALY —IZHWE EMICKBEL TWROVONRERETH DL, N6 DOMBEICRLT 720,
AFLIHEER & GIS Hilx & i T, LXK 2 5 OBk 2 EfElcfrEd 5 2 &4
Fle, S HIT, HEEMICH D HHIXEFR SO U X MBTEHINTND T 4 — VT v 7 %
ZRLC, BHPTARRERE THIFT AR 2 MR Lo, Zab GIS Hi, HEEX, 71—
R7 w7 ZER LT, EWOA X M) —fREZITV., BEWOECHE. Tl O
REDORERR B2 2T DMEM OFMIEMEZ LD, T OMEMOA X Y —if
BRERIT, WEBEDOBAEREHT BT L, MEEX S GIS Hix, FEERIZHE T
T E T FIHD L, IERFTA MO 72\ R BECOTER T ATHE D 72 W BHER 0O Fr
ERRRHINIE L T,

L2 LHHERE T W O ORI FE S Ho 7o, FAEMMT, REERBZL, 7
TOTHXEZRIET 5 Z S IXTE RN olz, FEZOTHABHES L TN D DL B
TIHER L TWDR, LT RTOEHBENICEERINTND B O E ) MOMERIX
TE TV, ZDIEH Jamune VDC DJEFEFRE%Z & dEEMIC W TIE, &M D»1
NRU MY —E AW U CHTE L T DR Z T o720y, HIINAAFTE RN o720,
T HIX e O A F IR T A1ERESD Z LI TE o 7=, & 52 Wantang Khola &
Phedi Khola, Tittuwa @ 3 » FTIZ B L Tid, BMEHAS T TE T L72#% 0 NEA LA O
Wglc kD, VA Y= ERE LTS, 2D ORI AR ISR A O X 51
EENTWRD -T2, D) GIS I 7Z 2 HWT, WEW LT EEEHR L-, A
Bio7r e Yo7 MR ER T EHICONTH, BGREK TRIC—T 1 U RE
L - ERENTD, HEMOA XU ) —GEOHRIZEENTWRWEFR S 5,
ZADHDRIZHOWTIEL, FPMERFREORRIC, +oICBE L THICHET 2 2 L 23RE
T2,

(3) fiirIRA
IR OESRFRILC T 0 P 2 7 MCHT 5B AR EZPLNCT D0, e
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R V=T OEMF—ATHERSNDI e = a Ly v F— AR, JHEM &
U CEMZEZ B LTz, TanahuBfOREEVDC & MicfEte s 5 & IKAL 425 mEL NI+
HCPEZFTA T D MHAICIRE L. ZOF M HIEEES I Sz 399 HHF 2 Akt 4c
U7z, St 2550 U s b S - B EZ WA v ¥ B a—% i L7 (Table 9.4.2-1
ZIR), IERFT A HE & B2 72 O IR & BERRE 9™ 2 O I FRAE O % 82 & 8 7=, Jamune VDC 12
DOWNTIE, AEHEY, FROIZEAVEVREDTZOA VA a— 2R TE o7,
LG, &RE UTEARIT 425 MU FICECMEZA L °, 7ad=2 b
WA T 5 AMEE O 50%E 5D TV D,

Table 9.4.2-1 Sample of Household Survey

. . Rising Kahun Wyas
Bhimad Chhang Majkot Ranipokhari Kotdurbar Shivapur | (Damauli) Total
4 85 47 137 17 21 88 399

Note: The sample households were selected from those who have land or assets in the area below 425m of FSL
reservoir and presented during the period of the survey. In other words, some unidentified owners of land or
assets in the Field Book and the absentees during the survey were excluded. Thus, the number of sample
households varied from one VDC to another.

Source: Supplemental EIA Survey, JICA Study Team, 2006

Table 9.4.2-2 Ethnic/Caste Division

Ethnicity/Caste Caste Name Frequency Percent

Brahmin/Chhetri/Thakuri Brahmin 63 15.79 19.0

Chhetri 13 3.26

Adibasi/Janjati’ Magar 204 51.13

Gurung 34 8.52
69.7

Newar (Shrestha) 23 5.76

Majhi, Bote 17 4.26

Dalit® Sarki 9 2.26
Kami 17 4.26 8.0

_ Damai 6 1.50
Other Sanyasi 13 3.26 3.3
Grand Total 399 100 100

Source: Supplemental EIA Survey, JICA Study Team, 2006

@ T7H—HAITN—T T 4RIy ar

T —HNATN—T « T4 ATy ark, NELLTOBEKREIROF AR L
DT RT— R hDOEBWR EEHFRD -0, Table 9.4.2-3|2 79130 R4 533 2= 4
T AT, TNBITN—T - T4 AT v aOfiRE, &7 7 a7 0 %1E
Y5 ETORMEFRE LTH WL,

b vy NIV EELEZI L HMFTEERKIT, HEE 838 AL &N (Table 9.45-6 &)

' About 60 indigenous tribes of Nepal are defined as Adibasi/Janjati by the Nepal Government.
8 Mainly three castes, such as Shoe Maker (Sarki), iron-workers (Kami) and tailors (Damai) are included in the Dalit
caste.
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Table 9.4.2-3 Focus Group Discussion

No. of .
SN |Areas \E;:z(gjssion PlaferOUp \é\?rd Covered Village P?\;ticiparllts Etrr;r;l; and Caste
1 |Inside Chhang, Chokre 4 | Chokre, Piple 6 0 |Magar, Newar
2 |Reservoir | chnang, Fulbari 5 | Ghaderibesi, Chokre 2 5 |Magar, Gurung
3 |Area Chhang, 7 |Jhakash,-Fulbari 0 13 | Gurung, Newar,
Jhakash-Fulbari
4 Bhimad, Khanaltar 1 Khanaltar, Bhimad Birta 0 5 | Brahmin
5 Rising Ranipokhari,| 9 Rising Patan, Wantang,| 7 7 | Brahmin
Rising Patan Saune Chhetri
6 Rising Ranipokhari,| 9 Bhainsikile, Amdanda,| 5 16 | Magar, Dalit,
Khakahre Bandarkuna Newar, Gurung
7 Kotdurbar, Maidan| 1 |WardNo.1&?2 0 32 | Magar
Swanra
8 Khaun Shivapur,| 3 Bakle, Kahun Shivapur,| 0 15 | Magar
Bakle Ranidanda, Tallo Setang
9 |Outside |Kahun Shivapur,| 1 Mathillo Jhapu, Tallo Jhapu,| O 21 | Magar, Dalit
Reservoir | Beltar Dharapani, Bharkeni Beltar
10 |Area/Soil |\Was  Municipality,| 7 |Tallo Patan (Close to| 9 5 | Brahmin, Chhetri
Dumping | Tallo Patan Batching Yard)
11 |Site Was  Municipality,| 7 Beni Patan (Batching Yard| 15 0 |Gurung, Brahmin,
Beni Patan Site) Magar, Newar.
12 Was  Municipality,| 7 Beteni 0 11 |Magar
Beteni
13 Was  Municipality,| 7 Botegaun, Kumaltari,| 14 2 |Bote, Darai
Bairenitar Atrauli Birenitar

Source: Supplemental EIA Survey, JICA Study Team, 2006

943 Ry FEEMEBORKE

7Yzl MK DEEMBIILIT 3 2O V—ITKBITE 5,

- TnA—7 1 ki, XA, BEET. BUKEE. BIEAFTOER TEM E . HHIOEED
IV, BRGSO O I W PE DR K TRB A 52 1T 25 i,
SIBHIZTN—T LIEHR EIAFAETRD 2 DO 7 V—71255 0 bz,

(1) Bk V7 —RKNAL 415 m
KET DKM Y 7, BomBsRHm 2 Re Lz & 2 A, IR KNALIE 415 mas i
ThbHEVIFEENE N GEMIZI0BEEZS]),

(2) Y AZY'—r Il —Wantang Khola, Phedi Khola, Tittuwa @ 3 Hi

T NEA & OWagEORE R 5, Wantang Khola, Phedi Khola, Tittuwa ¢ 3 #ilikiZ—>
WTITBREHBEY PN EERELZERL TEY | MAICREDBE>TWLHZENnDL, VX
g =BTl L, 2O OHURTIIBEICEMREICRRDORBENHERTE D
LBtbHV, 7udxs FERMIZE > TREREOHRIEN S DICEED 2D, ENbK
Tl R50mORIEE Y 27 ) — 2 EFRE LTV D,3 DO DIE ) TN S S 10 m
DI DN TIFRNEAER B X DN D72 NEA R ZNE TE > TEX BT LIznn,
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D2PA SR~

URY = PESIFD D B Lin, U R 7 PO, B, ERE O ST
HBEOMR L B SRD,

Skt B A7 {8 9% Bhimad Bajar 122V TE, BRI AL E 415 m i T2
IR R Yz ML DHEENSREIDRWEPESh, ZOSBICIEED T,
Linl, HARPKNREICIVBROEITHTRISNAZ L0, @MY EEH L0
ERHD MMESud=s MREEZEH),

Th—7 2 THERERRSAS—AX v 7R, 207 V=70 hy— R, L8
THRET P 7 MIEFRRERTEME . DHPEEOIR, BARRR %
O IH R FE O R THEE T D HusR,
Th—F 3 FABIORER» DL ORGTIC L 0 B8R 2 AN B 5 T,
THIPEPE ORI DBNIT RS, 1 B 2 ENIOREAET 51D, BRER
ORI E RIET b H 5,

TuaYel MokoTERERTSH VDC &k, FHHIC L7205 T Table 9.4.3-1 &
Fig. 9.4.3-1 1257°%,

Table 9.4.3-1

VDCs/Municipality Affected by the Project Componenis

W WU MY WEES R AN OIWR M Mk Mk BN B N BN RYRET R AN NN WA WA WM BNGYI MM MR SSON MR MOYDE ENTY NN W ey

] Group 1 { Reservoir Areas | Bhimad, Chhang, Majkot, Rising Ranipokhari, Kotdurbar, Jamune, Kahun i
I (FSL 415 m) Shivapur VDCs, Vyas Municipality |
i Risk Zones iyWantang Khola (Majkot-Rising Ranipokhari}, ii)Phedi Khola (Rising I
1 Ranipokhari}, iit) Tittuwa (Rising Ranipokhari) and iv) a 10 m vertical distance !
I from FSL 415 m (Bhimad, Chhang, Majkot, Rising Ranipokhari, Kotdurbar, I
i Jamune, Kahun Shivapur VDCs, Vyas Municipality) I
i Group 2 | Project Facility | Kahun Shivapur VDC, Vyas Municipality i
e e eSS e e s e e e e e e o e e i B £ S e e e e
Group 3 | Downstream Kahun Shivapur, Pokhari Bhanjyang, Keshavtar, Dharampani, Baidi, j
Areas Chhipchiipe, Devghat, Deurali VDCs

Nofte: ::___::: is hereinafter referred to “Affected VDCs and Municipality” in this report and Environmental and
Social Consideration Report.
Source: Supplemental EIA Survey, JICA Study Team, 2006
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1 LT
$ \""\ \SJ*“ L o

e Viaal, |
p N _ 3 LT
| Ny ',.J"“ \"'\\ (--“'"-{'
> P BYAS MUNICIPALITY
{Br\r}ggu CHHAN I { ‘;
JAMUNE s
£ vbc i maull l/

Pata R e
r--" Proposed Dam Site | N\L\\
s
' mn.dggm S OKHARI BHANJY,
) 3 J VDC
f r. ; ot N 4
L_ . p -~ KOTDARBAR | \\ /
Lo o = LA SHIVAPUR Sacd
i vDC
e 4
N ) Fs ! :
5,..» Risk Zones f 7 ‘3\ f‘,fﬁ
Lf"i / "\ 5
(From left) in Wantang Khola, & \qthrﬂ""’“f

Note:  Pokhari Bhanjyan VDC regarded as one of the affected VDCs by NEA in existing EIA was categorized
into Group 3 in this report and Environmental and Social Consideration Report.
Source: GIS Map, JICA Study Team, 2006

Fig. 9.4.3-1 VDCs/Municipality Affected by the Project (Group 1 and Group 2)

B VDC &ii) &iF, 7my=7 FRFERShIZSE, 71— 312347 5 thod VDC
CHARREAN B2 2T 5 2 E N TSN A A R, KL AR — b EHfid EIA FARE R % &
0 F L7 EREEALSEE L AR — bk Tid, Bhimad, Channg, Majkot, Rising Ranipokhari, Kotdurbar,
Jamune, Kahun, Shivapur VDC & Was iz 522 VDC L1fi] & MRS,

944 HEBEBEWRR

(1) Tanahu B Dt FRF IR

T wN—t T 4 KIPEERFE T 0T =7 NI, RV O PEEB RS X Tanahu BRI A7 &3
%, 2001 FEDEBFHAIC L 5 &, TanahuEl DA 1% 1,546 km* T A 1% 31 /7 5,237 A, A
BEIL 1km*®H7=0 204 A&, EEMOFTHEWMEZ R LTS, BINTAOORSZ0
RfEA, Magar & Gurung T 5, 6 ik LA EDOESN O T H13d L2 70%if < T, EaEOF
YT 60.2%% LEID, BBND 67%IC&HTD N2 BREICHEELTEBY ., WfE. MU E
ma g MR HEBEW e E AR LT\ D, SCEFAA A U T 5 2T 72 o 7= Tanahu
ROt E kLA, Table 9.44-LIZEKT 2 GHIIREASER L R— 22 H),
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Table 9.4.4-1 Summary of Socio-Economic Situation in Tanahu District

1 (Dz'gggt population and House holds | 55557 (\1a1e- 146788, Female 168,449), 62898 households
2 | Average Family Size (2001) 5.01
3 |Population Density (2001) 202 persons/km?
Magar (27%), Gurung (13%), Newar (8%), Dalits (14%), Chhetri/
4 | Ethnic/Caste Composition Thakuri (14%), Brahmin (13%), Kumal (2.4%), Dairai (1.2%), Brahmu
(0.4%), Dura (0.3%), Jirel(0.1%)
1 0, 0 0, 1 0 1 1
5 | Languages Nepali (63%), Magar (16%), Gurung (10%), Newari (5%), Rai/Rirat
(2%).
6 |Religion Hindu (91%), Buddhist (7%), Muslim (1.7%) and Christian (0.2%)
7 | Literacy rate (above 6 years) 70% (Male: 79%, Female 56%)
. Primary (Male: 120.4, Female: 118.50) Lower Secondary (Male: 95.2,
8 | Gross Enrollment Ratio (2004/05) Female 80.8), Secondary (Male: 61.8, Female51.6)
. Primary (Male: 91.0, Female: 90.4) Lower Secondary (Male: 54.9,
9 | NetEnrollment Ratio  (2004/05) Female 45.9), Secondary (Male: 32.5, Female29.2)
1. Skin diseases, 2. ARI, 3. PUO, 4. Diarrhea, 5.Intestinal Worm, 6.
10 | Top 10 Diseases Gastritis, 7.Injury/Fracture, 8.COPD, 9.Ear Infection, 10. Abdominal
Pain
11 | Drinking Water Sources Pipe (74%), Well (20%), Rain Water (4%), Other (2%)
12 | Electricity Approximately one third of the population
13 Eggcgm'ca"y active (10 years and| \\10- 70.171(29.99%), Female: 80,006(34%), Total: 150,177 (63.9%)
1. Farm Workers (67.1%), Elementary occupations (9.48%), Craft Trade
14 Occupation among economically | Workers (8.76%), Service Workers (8.12%), Professionals (2.55%),
active populations Clerks (1.6%), Technicians (1.42%), Plant machine Operators (0.74%),
Legislator/Officials (0.23%), Not stated (0.09%)
15 |Landless Approximately 1% (499 households)
16 | Average land holding size 0.54 ha
17 | Average number of parcels 2.9
18 | Average per capita income (2004) 218US $ (NRs 16,071)
Source:  1-7, 10, 13- 14 Population Census, 2001, CBS

8-9 Annual Report, District Health Profile, Tanahu, 2004/2005
11-12 District Development Committee, 2006

15-17 Agricultural Census, 2001, CBS

18 Nepal Human Development Report, 2004, UNDP

Bz
W

2

VDC & DS RRF IR

BEikoo L0, vy =7 hidTanahuffooBhimad, Chhang, Majkot, Rising Ranipokhari,
Kotdurbar, Jamune, Kahun Shivapur&WasiilZZ2 4 7= 63 Z LN PRI D, CEGRAE
FEARNC ZN G 7T DODOEEVDC & Wasili & X5 I21TH 417z, Pokhari Bhanjyang VDCIZ,
NEAZS S L 72BEfF EIATITEEVDCO 1 D& LTHRESN TS Z &L, Tny=7 |

RE e

RPEHUCHEL THWD 2 Enb, HFHRPT —FBAFTE L HDIZHONTE

T EEIATEE O SCIRFAE O X4 c & 7-, 2001 FEDOEBFEOFERIZLIUE, b DH
BRoOHEHIT 1 77 6,512 A AM1%8 /7 884 AT, AOEEITEEVDCE Hilc k- THY
REWNIRBIND, BTHTEMTH 2Wastild, 1 EHH7-0 O NAEEN 409 A TAAN
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b2 <. —74. Kahun Shivapur VDCO A OB REIFIE< . 1km*H7= 0 92 A TH S, EEER
SR X IOpE X %, = ™WasTi & Bhimad VDCIZ & % Bhimad Bajar Cdb» %, 5%2VDC &
TONDIZEIT DR - 77— A FOMAKIEL, MagarfEhs 36% & it % <. #il > TBrahmin

(14%) . Dalit (12%) DNEE 72> T\ %

o FHRERTHRITL 61% TH LD, MTHRELILIULDE

DM OHE - FEFEEICE LT, #22VDCE i CIEEmATIC L > TENENOFEOE & 7
725, 10 FLLEDOANOD S L 68%BRFHIFERREICH D AO T, K E L TERDEL

NELGHE & BELITo> T 5D, Table 9.4.4-212, =

FANDC & THOSRREFEIRIN %

a7 —2 26 EIOrT GElIIRELSER VRN — 22 ),

Table 9.4.4-2 Summary of the Socio-Economic Situation in the Affected VDCs/Municipality

Population and House holds (2001)

80884(Male: 38037, Female 42847), 16152 households
(Bhimad 1382, Chhang 1318, Majhkot 1378, Ranipokhari
740, Kotdurbar 975, Jumune 1929 Kahun Shivapur 1087,
Pokhari Bhanjyang 832, Was 6511)

Average Family Size (2001)

5.0

Population Density (2001)

215 persons/km?

Ethnic/Caste Composition

Magar (36%), Brahmin (14%), Dalit (12%), Newar (9%),
Chhetri (8%), Gurung (5%), Darai (3.7%), Thakuri (2.8%)
Muslim (0.7%), Others (7.1%)

Religion

Hindu (91%), Buddhist (8%), Muslim (0.7%) and Christian
(0.1%)

Average Literacy rate (above 6 years)*

Male 37.1%, Female 24.08%

Average Net Enrollment Ratio at primary level
(2006)

Male: 95.0, Female: 81, Total: 88

Health Related Institution and Facilities

1 hospital, 1 Primary Health Center, 1 Health Post, 6
Sub-Health Posts

Average people lacking a hospital within 3km*

35.81%

52.15%(79.46%<1Hrs,3.64%1<3Hrs,1.94%3<5Hrs,14.96%

- .
10 | Average Accessibility of Water Supply >5Hrs)
0 - T
1 Average % Without Access to Safe Drinking 47.82%
Water*
12 | Average % Without Access to Latrine* 77.12%
13.3% (Bhimad 41.7, Chhang 13.4, Majhkot 7.2,
13 | Average Accessibility of Electricity™ Ranipokhari 0.5, Kotdurbar 0.4, Jumune 37.5 Kahun
Shivapur 0, Pokhari Bhanjyang 6)
0 . . .
14 Average % of Economically Active Population 67.8%
(10 years of age and over)
0 : :
15 Ayerage % of income from Agriculture and 143 %
Livestock
Below Poverty Line (<NRs3000/household/ 0
16 year to meet 2256 Kcal)* 77.95%
Above Poverty Line (<NRs3000/household/ 0
17 year to meet 2256 Kcal)* 22.05%
Note:  * Was Municipality is not included due to the lack of data.

Source: 1-5 Population Census, 2001, CBS

6-7 DEO Tanahu, 2006

8 DHO, Tanahu, 2006

9-12, 14-15 Poverty Mapping Report, 2001
13 Periodic District Plan (2001/02-2006/07)
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W OESRRFIRI 2R 5 B A CTHEE S 7=, Jamune VDCO L, FHARIZ RN
MMETH ST Z DD ZORMEBEDORGIZE EN TR, FREXS & 72572 399 H# D
AN FE 2,839 A, PR 7.0 AR T, EVDCOFY) 5.0 A EHCH
HERRLD 5,01 AR L0 2\, BiEiIIMagardd i b % < AR O 51%% 59,
e\ CBrahmin (15.8%) ., Gurung (8.5%). W 5 R wffilt > Sarki (Fzi% A) . Kami
($BipE) . Damai (fEXZCTE) 72 EDalit (8%) DAL 72> T D, FHA RIS A DF)
s, 2 RFTHS ZOHBRIZEFEL TWD EEIZE LTINS, BLE 80%ia<ICHTD
AR FEAEENTE D LEE L TR Y | HEVDCO FHFETH (61%) BT (71%)
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IAGERUKE LEIE LT 5, daxIgm o Emk3Ex, B (56%) nE<, —
B2 (15%) . BV R R (13%) 235e< o ARG OEITHAE S RIH IZ L > THERZR 503,
Brahmin & Chhetri®> [% 9 723Dalit<°Sanyashi L ¥ | EO@EWVETEEZ L TV AR DS 9 2203 1
Do A VA E =TS LIEHHD I B, 902% 087 0V x 7 Moxt L CTHENRE 2 2%
HLTWD, MEOH Y FIZHONTIE, 78%D#NEE TOMEEZMLAL., 14%D it
R EHIC L A MEAFETHLEELTVWS, Funv=/ ML TBIEE S % X
NG E . 1% DA TRALEMRA~OBMA, 3B%NEHE TRAL e =/ b
A ~DOBEZ ZNENHFLEL TV D, 4%DHHRNTe =7 MIITHE L =
Y x 7 MBS OBEEFET S LA LTS, Table 9.4.4-31Z L AR FRIRILOHBE
ThoRT GEIRELSBEELR— 22,
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Table 9.4.4-3 Summary of the Socio-Economic Situation of Affected Persons/Households

(N=399)

2839 (Male: 1485, Female 1344), 399 households (Male: 322, Female

1 |Population and House holds 77)
2 |Average Family Size 7.1 (Male Headed 7.3, Female Headed 6.3)
3 |Ethnic/Caste Composition Magar (51%), Gurung (8.52%), Dalit (8.0%),

. 2 generations before (46.9%), 1 generation before (29.6%),
4 | Period of Settlement Recent-Within past 30 years (29.6%)
5 [Religion Hindu (86.2%), Buddhist (13.5%), Christian (0.3%)
6 |Literacy Rate 79.2 % (Male 86.6%, Female 70.9%)
7 |Electricity services 64 %

L Pipe (84.5%), MUL (1%), Stream/River (0.5%) Rain Water (4%),
8 |Drinking Water Sources Well/Pond (14.0%)
9 |Having Toilet 62.9%

. . Agriculture  (56.4%),  Service (14.7%), Study  (16.0%),
10 | Major Occupation of HH Business/Wage/Others (13.0%)
1 HH Owing Different Type of Khet Land (55.1%), Bari Land (92.2%), Kharbari (8.5%), Private

Land Forest (2.5%), Orchard (2.0%)
12 | Average Land holding Size 0.685 (ha/household)
. . Agriculture (94.5%), Livestock (56.4%), Wage earning (32.1%),
13 ﬁ]i%c;rr]téng Various Sources of Salary/Pension (32.8%), Remittance (32.1%), Loan (38.1%), Business
(8.8%), Interest/Sell (1.0%)
14 | Perception about the Project Like (90.2%), Do not like (9.8%)
15 | Desired Compensation Cash for house/land (77.7%), Land for land (13.5%), House for house
P (0.5%), Land for house/land (3.5%), Other (2.5%), Not stated (2.3%)

16 Type of Resettlement Plan Self rehabilitation nearby (60.8%), Project rehabilitation nearby

Preferred

(3.8%), Self-rehabilitation outside project area (35.4%)

Source: Supplemental EIA Survey, JICA Study Team, 2006

4) FEOEIR - U

B2Y
2

BB yTORRANETCEBE LT+ — AT IN—T T 4 Ay a O ENS .

MK 72 E OB, ERO HEAEICRPERNZ ERPALNIRoT, Zh

5OMEERIIKIROEHE, MEOKFEER - MEL L TERBFICL > TEHEHILTW
%, Table 9.4.4-4\2, K OEIR & M PFEOME 279 GEMIIRELSEE L A— 2 2]R),
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Table 9.4.4-4 Summary of Community Resources and Properties

1 |Forest Resource Use |Sources of fodder are mainly government forest, secondly community forest,
while private forest and cultivated land are both scarce.

Those beneficiary households, who have a food shortage of more than 6 months
from their own products, are not using biogas and fully dependent upon fuel
wood. A very small number of households, residing in relatively remote villages,
planted or kept a small number of trees within their premises, but otherwise the
majority of households were reportedly dependent on the forest.

Within the project area, open space for livestock grazing has been observed to be
insufficient for the number of livestock held in the area and the forest has been
reportedly more actively used for the grazing of cattle and small ruminants. For
about two or three months the practice of fallow grazing after crop harvesting
was reported.

Natural roofing materials are still used by the general population, particularly
economically weak households, although the total consumption may be in
decline due to the changing customs.

2 |Water Resource Use | The sources of drinking water differ from one community to another. They
include ponds, pipe water, water tanks, springs and streams. In most of the
venues for the focus group discussions, irrigation water from the stream was

available.

3 |Cemetery and Most communities have their own cremation grounds near the river, which lack
Cremation Ground tangible structures. In several cases, it emerged that different ethnic groups use

the same venue.

4 |Temple or Some communities have a temple or other religious sites for gathering. Some
Religiously/culturally |of them may be used by only specific ethnic groups while others are open to all
Significant Spots ethnic and caste groups.

5 |User’s Group There are various types of user groups in the communities. 8 community forest

users’ groups, 13 water users’ groups, 2 irrigation water users’ groups, 3
livestock raising group, 7cereal farms groups, 13 women groups, and 7 saving
credit groups have been identified by community people who participating in
this focus group discussion.

Source: Supplemental EIA Survey, JICA Study Team, 2006
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Table 9.4.5-1 Cultivated Areas in the Reservoir Site as per GIS and Cadastral Maps

Type of Land Use Reservoir Risk Zones Project Facility | Grand Total
FSL415+10m | (Wantang Khola, Phedi Sites
Khola, and Tittuwa)
Cultivated areas (ha) 108.89 6.51 35.82 151.22

Source: GIS Map, JICA Study Team, 2006

Table 9.4.5-2 Cultivated Areas in the Reservoir Site as per GIS and Cadastral Maps

Affected VDC Cultivated land (ha) Estimated cultivated land

Reservoir FSL 415+10m GIS Map Cadastral Map | without legal registration
Bhimad 4.18 1.39 2.79
Chhang 26.61 22.09 4.52
Majhkot 12.76 15.28 -2.52
Rising Ranipokhari 28.37 38.75 -10.38
Kotdurbar 14.74 6.00 8.74
Jamune 11.46 0 11.46
Kanhun Shivapur 10.76 10.11 0.65
Total 108.89 93.62 15.26

Note:  The Geruwatar area is currently under grassland, but is registered as agricultural land. The GIS map has
recorded this area as grassland. It is because of this that the actual cultivated land in Rising Ranipokhari
VDC is less than the cultivated land indicated in cadastral maps.

Source: GIS Map, JICA Study Team, 2006, and Cadastral maps. District Survey Office
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Table 9.4.5-3 Annual Production Loss of the Agricultural Land

Production losses in metric tons (1000 kg)
Risk Zones
Loss Type Reservoir | (Wantang Khola, Project Grand Percent
FSL415+10m | Phedi Khola, and | Facility Sites Total
Tittuwa)

Paddy 205.8 12.30 67.7 285.8 43.25

Irrigated | Wheat 24.83 1.48 8.17 34.48 5.22
land Maize 43.12 2.58 14.18 59.88 9.06
............................................ Early paddy 52.66 3.15 17.32 73.13 11.07
Maize 108.89 6.51 35.82 151.22 22.89

Upland | Millet 20.91 1.25 6.88 29.04 4.39
Pulses 19.60 1.17 6.45 27.22 4.12

Grand Total 475.81 28.45 156.52 660.78 100

Cropping intensity and production per ha of land

in irrigated khet land

in upland (bari land)

Cropping intensity and production per ha of land

Cropping % in | Production/ha Cropping % in | Production/ha
Crop Type the land (MT) Crop Type the land (MT)
Paddy 100 3.15 Maize 100 2.5
Wheat 20 1.9 Millet 40 1.2
Maize 33 2 Pulses 50 0.9
Early paddy 26 3.1
Note: Estimated upland and irrigated land in the reservoir/project facility site area = 60 percent irrigation khet land,

and 40 percent upland (bari land) based on the Tanahu district average. Since the compensation for loss of
agricultural products is officially estimated based on the unit yield of district average data, it was used here.

Source:

=t

3) H/A

Supplemental EIA Survey, JICA Study Team, 2006
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Table 9.4.5-4 Forest Area by Management Types in the Project Area

Reservoir Project Facility Grand Total
Sites
National Forest (Protection Forest) 259.84 51.91 311.75
Community Forest 88.77 16.79 105.56
Private Forest 5.29 0 5.29
Total (ha) 353.89 68.7 422.59

Source: Supplemental EIA Survey, JICA Study Team, 2006, and GIS Map, JICA Study Team, 2006
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Table 9.4.5-5 Number of Land Plots Affected by the Project

Affected VDCs/Municipality (FSL 415+10 m) Number of land plots
Bhimad 21
Chhang Bazaar 116
Majkot 134
Rising Ranipokhari 252
Kotdurbar 68
Kahun Shivapur 52
Total land plots affected (Reservoir) 643
Kahun Shivapur VDC
Access road 24
Spoil disposal ( Beltar) 317
Base camp (Huksetar) 55
WWas Municipality
Access road (Benipatan and Betini) 130
Total land plots affected (project facility sites) 526
Grand Total Land plots affected Project 1,169

Source: Cadastral maps of the affected area in Supplemental EIA Survey, JICA Study Team, 2006
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Table 9.4.5-6 Number of Affected Land Owners of the Project Area

Particulars Reservoir area Project Facility Sites
FSL 415+10 m
Owners identified plots 471 662
Owner unidentified plots 113 55
Government plots 59 9
Estimated private owners of unidentified 70 34
plots
Private owners of identified plots 275 405
Total arable land unregistered (ha) 16.6
Estimated private owners of the unregistered 54
plots
Total owners 839
Total Private Owners 838
Government Owner 1
Note: Estimation of owners of unidentified plots and areas is based on the total identified owners Vs identified

plots areas for 435 m levels.
Source:  Supplemental EIA Survey, JICA Study Team, 2006
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Table 9.4.5-7 Affected Private Structures

S Number of Affected
Affected VDCs/Municipality Private Structures
Reservoir Area Bhimad, 0
Chhang 31
(FSL 425+ 10 m) Majkot, 4
Rising Ranipokhari 82
Kotdurbar 5
Jamune 18
Kahun Shivapur 0
Was Municipality 0
Total 140
Project Facility Sites | Kahun Shivapur-Beltar (for Spoil disposal) 64
Kahun Shivapur-Huksetar (for base camp) 41
Was Municipality- Lower terrace (for access road 68
Benipatan-Dam right bank of Seti)
Total 173
Grand Total 313

Source: Supplemental EIA, Survey, JICA Study Team 2006
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Table 9.4.5-8 Structure Affected Owners of the Project area.

Affected Reservoir Risk Zone* _ _ o
VDCs/Municipality Area (Wantang Kho!a, Phedi Project Facility Sites
415+ 10m Khola, and Tittuwa)
Bhimad, 0 0
Majkot, 3 0
Chhang 8 0
Rising Ranipokhari 11 20
Jamune 12 0
Kotdurbar 5 0
Kahun Shivapur 0 0 Spoil disposal ( Beltar) 22
Base camp (Huksetar) 8 8

VWas Municipality 0 0 Access road 21 21

Total 39 20 51 110

Note: For the Risk Zones, it was assumed that all structures belong to different 20 people due to the lack of an
inventory structure survey.
Source: Supplemental EIA Survey, JICA Study Team, 2006 and *GIS Map, JICA Study Team, 2006

ERFEAEMISL - BEIERIASH



RIS-IWEP vy NN —EF 1 KHREFHERE

JPAFILUIR—

5) JEEFEROFTAEH

Table 9.4.5-913%, &% T L EEFHEOFAELZTT, ZhbOERITIRAEDEE
IR O LWGINCBIEE S22 2 << D 0Wbd 2 BiitR ¢, a7 FNE
CRIREICRAN e s B a2 D Z LT D A2 TH D,

Table 9.4.5-9 Residential Structure Affected Owners of the Project Area

Affected Reservoir Risk Zone* _ _ o
VDCs/Municipality Area (Wantang Kho!a, Phedi Project Facility Sites
415+ 10 m | Khola, and Tittuwa)

Bhimad, 0 0
Majkot, 0 0
Chhang 7 0
Rising Ranipokhari 4 20
Jamune 9 0
Kotdurbar 0 0
Kahun Shivapur 0 0 Spoil disposal ( Beltar) 18
_ Base camp (Huksetar) 7 7
Was Municipality 0 0 Access road 21 21

Total 20 20 46 86

Note:

For the Risk Zones, it was assumed that all structures might be residential structures due to the lack of an
inventory structure survey.

Source: Supplemental EIA Survey, JICA Study Team, 2006 and *GIS Map, JICA Study Team, 2006
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Table 9.4.5-10 Residential Structure Affected Owners without Legal Holdings

Particulars | Number
Reservoir Area FSL 415+10 m
Residential Structures in government land without legal holdings | 29
Project Facility Sties
Residential Structure in others land 1
Grand Total 30

Source: Supplemental EIA Survey, JICA Study Team, 2006
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Table 9.4.5-11 SPAF and PAF by VDC

Affected By Land Ceiling <5 Ropani By < NRs 8902 Per Capita Annual % of
VDCs/ Income Total
T SPAF PAF Total SPAF PAF Total (N=399)
Municipality
No. | % | No. | % | No.| % | No.| % | No.| % | No. | % %
Bhimad 1| 25.0 3| 75.0 4] 100 0 0 4] 100 4| 100 1.0
Chhang 24| 511 23| 48.9| 47| 100 3] 64| 44| 936| 47| 100 118
Majhkot 8| 38.1 13| 61.9 21| 100 3| 143 18| 85.7| 21| 100 53
Rishing Rani
Pokhari 51| 58| 37| 42| 88| 100 2 2 86| 98| 88| 100 =221
7| 41.2 10| 58.8 17| 100 4] 235 13| 76.5 17| 100 4.3
‘Shivapur 108| 78.8 29| 21.2| 137| 100 11| 8.0 126| 92.0/ 137| 100| 34.3
VWyas 64| 75.3 21| 24.7 85| 100 7| 8.2 78| 91.8| 85| 100 213
Grand Total | 263| 65.9| 136]| 34.1] 399| 100 30| 7.5| 369| 92.5| 399/ 100 100

Source: Supplemental EIA Survey, JICA Study Team, 2006

R« h—A MTHIT v =7 FOREZTRINCZ T 2 FEZT, tHpTa RO
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% Adibashi/ Janjati (9%)73 5 H 2%\ (Table 9.4.5-12) ,

Table 9.4.5-12 SPAF and PAF by Cast/Ethnicity

By Land Ceiling <5 Ropani By < NRs 8902 Per Capita Annual % of

Caste/ Ethnicity Income | Total

SPAF PAF Total SPAF PAF Total | (399)

No. % No. % No. % No. % No. % No. % %

Brahmin/Chhetri/ | 59| o131 37| 487 76| 100| 5| 66| 71| 934| 76| 100| 19.0
Thakuri

Adibasi/ Janajati | 190| 68.3| 88| 31.7| 278| 100| 24| 86| 254| 91.4| 278 100 69.7

Dalit 25| 781 7| 219 32| 100] 1| 31| 31| 96.9| 32| 100| 80

Other (Sanyasi) 9| 69.2| 4| 308| 13| 100 o o 13| 100| 13| 100| 3.3

Grand Total | 263| 65.9| 136| 34.1| 399] 100] 30| 75| 369| 92.5] 399| 100 100

Source: Supplemental EIA Survey, JICA Study Team, 2006
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Table 9.4.5-13 Project Affected Main Infrastructures

Type of Infrastructure Affected Main Infrastructures
Length Reservoir . -
Name of Structure (m) FSL 415 m Location VDC/Municipality

Motorable road gravel 300 |2 motorable roads Majkot, Rising Ranipokhari

Bridge, Causeway, Culvert . . Rising, Ranipokhari, Jamune,
_and Suspension bridge 740 | 6 suspension bridges Kotdurbar, Kahun Shibapur, Jamune

Chhang, Rising, Ranipokhari, Jamune,

Foot Trails 31,945 |20 foot trails Kotdurbar, VWas Municipality, Kahun
. , Shivapur

Irrigation Canals 3,000 |1 irrigaction canal Rising Ranipokhari

Electricity Distribution 2,100 2 gle.ctrlc_:lty Majkot, Rising Ranipokhari

dsitribution

Source: Supplemental EIA Survey, JICA Study Team, 2006
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Table 9.4.5-14 Affected Community Structures

Affected VDCs/Municipality Affected Community Structures
Reservoir FSL 415+ 10 m Number Type of Structures
Reservoir | Bhimad, 2 Ghat 1, Resting place 1
Area Chhang 1 Temple 1
Majkot 0
Rising Ranipokhari 2 Resting places 2
Kotdurbar 2 Resting places 2
Jamune 0
Kahun Shivapur 0
Wyas Municipality 0
Total 7
Project Kahun Shivapur-Beltar (for Spoil disposal)
Facility Kahun Shivapur-Huksetar (for base camp) 0
Sites Was Municipality- Lower terrace (for access
road Benipatan-Dam right bank of Seti)
........................................................ TOta'I 0
Grand Total 7

Source: Supplemental EIA Survey, JICA Study Team, 2006

3) IRELBHEAEE DR

Hrkth= U 7 TIEEICE OME NS . REIIZZTR BRI A ORI 1 &
%o 29 LIfalthlx, ¥ 2a0BRICE-TEBICEED EBZLND, ZDOLH
MG, AN LEES 10m OFHE ) 27 V' —r b L, B ESE57200mMET
7R EEATOMENH %S, Wanttan Khola X° Pedhi Khola, Tittuwa @ 3 #ilikix, Hr/kihr U
TATREMREOBEMER R b RmVWHIKTH S, ZbD U A7 Y — st LT, HE
ATHFETLFEEZTHI) LT axA bbb b, 72295 LEEHEZHE U CHLREYMIC
F% ERERECAEZ < Z L ITREEE B X b,

4)  IKHEREOM A, R
R T O —HE O FEFIEEIRC L AVUTE O ANADOKIBZRIEAIL, BEAF O AKBESHIEIZ
ﬁ%%#ié:k &D EKOREEZ BT B2 BND, IHIZZ ) LIKE
TR - TE T HOT O E L BUE A & O, FIER LR R ERAEL D]
BIELH D, ZDEN, REOTEALDOFRAIZ, BEFO#FARNZEBEMICELLS S

BREAKISH - BFRITERISH
9-68



XIN=IVBP v /IN—E5 1 KDhRESBEHBERE
2PLFILUR—+

52 EHEZOLND, WU A EA A
53T KEHYRCREFEM OB L | BT~
2R LT TR EDERNPELT 5 L
TRIND, REDFEZEDROERBIGIZ A
o2 LIZZ2MIUE, HEYYWER HIV 72 & DRYY
FEBEZ 572595, 9 LIMREGEIZ DWW T
XA E D e N AN BN T2 ERHE
AR AN SN NI SR Ede Sy [ DR GARGA
ERH D,

5) RS O REHER
AR I I, E 57 el P LTCHE Oy TRoHE W ENRRZY 95, -8RI
55Tl < 5720 T < BHER B BERE L T B 200, SITREIEER b RIS S it
BB,

6) th=myssE s —7

o7 v =7 hORBENS LR KL ST, kb TRy e =2 b
MHEOEELEZ 0T WVHEEINIIE 7V — TN T 5, DD NF TR ECHEHEEL
FHEPERU e &, BRI A AEER S D, ETo RV OERETIIEL b
TWDHHDD, FELRAEIRZEDMO KB TENIND T —ANRZ N, LHEF
EHDIENT, ey ORI O FHOMRPEFEEEICS S SN TNDH AT
X, BALENHE LS 2759, £, BOBICEDbONEAEOEREDSEH
WRB Y BEEFEOCHNEBRERICLEENOLDL Z LD, EVDITEANICEST, EH
TEALTZ I B3 LGN BER S5 2 L IXA S 7 2 & TiERu,

7) R OAETE~D B

T o=k T 4 KNFEE T s M, KaligandakiA 7o ¥ =7 DX ST, KFE
DA L CTEZN R ADREL 76T 2 2IEE RISV, EWH DI, 7 1)
& Madi JINCIFEAE, BELHE L THRRITNZEA LV RV TH D, &b L Bote
TR T 4 )R Madi JII D LSt OfREEZ EICHEF L R ¥EE LD AR &2 ST Tz,
LrL, BUBHAEHIT SN LR 7-Z LITHEW, 29 LTEAGHERI AR IE LI HR~
IZRIBL T o7z, Bote [RIX, BIfEIZRESZE OMORPFHEERICIEE L, FFH D& 5k
P2 80 29 5 EEE LS TV D, ZDIEN0RETH 5 Magar <° Gurung, Kumal
IZ2WNWTH, RIBIEEHE L CHREA M0 217 9 FREE T, HEOWEMITIZAVn, 2F D,
7'u Y=y FBREDRERIIIC S KK E % 5 2 5 ATREMEITR VA — T 87«
NOWIROEBNZ LY, T ry=r MROBEGRICEELZ L L, AHVICHD
BEORBENHD Z N TEIND,

8) MEFIEEI~D(ELE

TuY=l FOERPBENL, TP MHBOHOGREICRE R BICR A D%
Baeblebd ZeNTRIND, TurP=y MR OV EEETIE, RIS

BREAKISH - BFRITERISH



R)=

WEP yIN—5 1 KHHEBFHERE
JPAFILUIR—

(4)

DA L, BREEES L NT A e EX N5,
EHARF O SRR - Uk TORE

1)  Finim~oE

BAOE—7FEINTIT, 1 A 2ROET AIOKIRIZ &> T, FitkoERL5E

WCHEMP R E DERIERH D, ET-RBAROHBGRIL, BIRTDT 7T 4 ZTIFENI B L

KiEFTZenBEZE26N5, £O—FHT, Tt TIET — Mg EOITRN 6 REMKE
BUKLTHY . BT 4 NEREFEMKDDWITECEHHAK L LTIEIFIH L TWRWZ Lk,
[ Hiutsk oD & SETE BN IR AN e i B e RIT T 2 LB 2 6Ty,

A DR

T ORZ ST O TIE, HEHIE, KEBSSHER ST W), BREE)
S OFEMZRFHIIL TE A, BIFEA Tl u%am%%l&%ﬁ%%#ﬁféwbmmm
TURHIEI IR VR 2 A L TH 0 | TIERAHT T OBEESEA A DTGB IR S T
Wy BEV, A LU VAT ADORBIZF L0E6, BAKAETOXMAERRE LTS,
Ath. TUTHIEHIE, K OB RE O Tt K b5 AL O K BRR R GHI B 7= 3R 7
RAITRLEEZEZ BND,

FTITT 4 VT ~D

T 7T 4 7T HONTIL, OIFRERICEIT D EORIRIZ X 5 4 A T COWE
RRIZE ST, KERERCTHERCDOXENEAE LK ETDT 77 4 L TIEENEDH D
ZRE (XY A FEY EFRETIIEET 77 4 V713 Thbn TR0 O TRER L),
QOFERFOKIRIZ LV X LT TOWKIFED 777 4 ZIEBOfER, BLOT 7
T4 YT —HOWNBDX ¥ o THI~OEROFE A, EnfEShD, Ll k
REDZE AN L BRI TR ORI E T 7T 4 IIREBOFEREDIERAE DT, HED
NASCIREIIBIR R CIIAATH 5, Fio. W &K ORI O FEER ORI © faR
PEIZOWTIR, Z ORRIHZRET 72T 77 1 7 OFERwRetkE 7z £, A% MG &
VIS LTI 7T 4 v Il L Oa Y LT—y a U RRE L EZ BRD,

2) ®RFIEEOFIR

R C—FITEBE A DN DI REREIT, BRI R Z TR ETEE N SR A
@ﬁﬂ’ﬁwﬁzé ETHDH, LLARRG, YuY =/ b #HilE Damauli <> Bhimad
Bajar (23T < LEAOER) 2o ST ISR IR E N TN D Z &b L BREFETREY O i ik L <
%<%ﬁ%%ék%z%héo_®ﬁ%%ﬁﬁ6k\@%ﬁ®ﬁﬁﬁﬁ®ﬁﬁ®%@w\
BB HRRE & PRI,

BREAKISH - BFRITERISH



RIS-IWEP vy NN —EF 1 KHREFHERE
JPAFILUIR—

946 FEBERIHEORMAM

(1) FERBHRIC X ZEELERE

R EIAFREICE > T, uv=7 MR EHOERBIRIC L 288% VDC & Was ilc
LT ENPHLNITR STz, AKE LR E 7'a v 7 MR AR T E L Tl
MU XV ERBEE RMER SNHIFEBED VD, if:iima%zi: FTAFIR. @c{%g
W CAEFERBEZ AT 22810070 D, 29 LEEBHAIC X 2B A RIEED 5 U TR
T D700, ARG I ERBEEGE O 2 2 ERL L 72,

Table 9.4.6-112, 7'm ¥ =7 MIXVEEEZZT 5 N2 PHEE~DOBEAICHE T 28 L
AR - WERE AT D, RBINOEMRIT f/%ﬁ@@é&%;ﬁﬂl%ﬁﬁ"é/fﬁ%X/\—
JLTIThiIL TS Kaligandaki A 7’2 =7 k., Middle Marsyangdi~' v & = 7 k72 E /K 1%
BOFUREMFELZLE2—L, ThablI/BR LT, SHIINEAL TOMOBRE & O
REORR L. T OREMRPUER BRIV IAATL

ERFEAEMISL - BEIERIASH



RIS-IWEP vy NN —EF 1 KHREFHERE

JPAFILUIR—

Table 9.4.6-1 Major Resettlement Effects on APs and Possible Mitigating Measures

Effects

Possible Mitigation Measures

Loss of land due to
permanent acquisition
for project components
project facility sites

Loss of land due to
permanent acquisition
in erosion-prone areas,
i.e., Risk Zones

Damage to
crops/plants/trees
during construction/
operation

Dismantling of the
house and other
structures and Utilities

Need to transport the
salvaged materials of
house structure and
utilities

Disturbance to APs
who are relocated

Adverse economic
impacts upon APs who
are relocated due to
loss of residential
structures

= Landowners of the permanently acquired lands of project components and project
facility sites will be compensated in cash for the replacement cost. The
Compensation Fixation Committee, in consultation with local government and
APs, shall decide on the replacement costs of the land. )
Landowners of the risk zone, which is a 10 m vertical distance from the FSL and
three Risk Zones, namely Wantang Khola, Phedi Khola, and Tittuwa, will be
compensated in cash at the replacement cost as per NEA’s practices. The
Compensation Fixation Committee, in consultation with local government and
APs, shall decide on the replacement costs of the land.

Any loss of crops shall be paid to landowners of the permanently acquired area,
based on the evaluation norms of the District Agricultural Office

Any loss of forest resources, particularly Government Forest and Private Forest,
shall be compensated for as per the prevailing forest policy. Meanwhile, it is
proposed that the Community Forest be compensated according to the production
loss of forest resources such as timber, fuel wood (See the Biological
Environment Section). )
House and other structures and utilities in the project affected areas shall be
compensated at replacement costs, based on the evaluation norms of the District
Development Committee. Depreciation shall not be accounted for. )
All the APs whose house structure is occupied permanently will be given a
transportation allowance of NRs. 18,000 to transport the salvaged materials to the
new place. The rate of transportation allowance was set based on that taken by
the Middle Marsyangdi Hydro Electric Project in consideration with price boost.
A grant of disturbance compensation shall be payable to APs, who lose their
residential houses, to tide them over during reconstruction of their houses and/or
adjusting to their new environment. The amount shall be no more than 180 days
multiplied by the daily minimum wage in the project-affected area.

House rental allowance to APs for a period of 180 days @ NRs. 200/day

A grant of disturbance compensation shall be payable to APs, who lose their
residential house structure due to shoreline erosion, to tide them over during
reconstruction of their houses and/or adjusting to their new environment. This
shall be payable in cash to a sum not exceeding 180 days, multiplied by the daily
minimum wage in the project-affected area (district rate). _
A gift land plot in the adjacent area or cash compensation equivalent to the cost
of the above land size will be given to APs whose residential houses are affected
by the project. Concerning the relocation destination, there are no appropriate
large areas within or near the sites affected by the project. Furthermore, the
relocation of APs, who used to live in different areas, into one area is envisaged
as having the potential to spark social conflict. Besides, a majority of the people
would prefer cash compensation and wish to relocate themselves in areas of their
choice. Accordingly, a gift plot equivalent to one Ropani land (508 m?) is
proposed for households who will lose their residential plots, irrespective of the
size of the residential land plot.
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Table 9.4.6-2 Proposed Compensation and Benefits of APs

Affected Households/Persons
/Community

Compensation and Benefits

Land owner/ legal title holder and
occupier of the land during the cut
off date.

Structure owner other than
residential (registered or
unregistered or in others land) at the
time of the cut off date.

Residential structure owner
(registered or unregistered or living
with a structures in others land) at
the time of the cut off date.

Community structure

100% payment on market-based rates of the permanent land occupancy
for the project components and project facility sites

. 100% payments of the agricultural production for one year of the

agricultural lands

Replacement cost of structure/associated utilities
Transportation allowance

2.

w

Replacement cost of house structure/associated utilities without
deducting depreciation

Disturbance compensation allowance for 180 days for one person at the
minimum district wage rate for one person of the house

Transportation allowance (lump sum) NRs. 18,000

House rental allowance for 180 days @ of NRs. 200 per day

Gift land plot or equivalent cost of the gift land plot (508m?) in the
adjoining area of the residential structure

Replacement cost of structures and facilities without depreciation
Transportation allowance (lump sum) NRs. 18,000

(3) WA Z T D A& LI T D HHE & ik o & ARmA
B E T D N a LI D AME S AFELRIC OV TC, Table 9.46-3 DBV EHAER

H L7,
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Table 9.4.6-3 Cost Summary

Reservoir FSL (m) + Risk Zones 415+ 10 m
Cost Estimation for the Private Land* 999.51
Cost Estimation for the Structures** 33.972

Cost Estimates for Agriculture Production Equivalent to One Year
Production***

Other Rehabilitation Compensation to Relocatee**** 44.95
Transportation Allowance to affected Structure Owners Other than the

0.647

Affected Residential Structure Owners***** 0.56
Monitoring for 10 years****** 1.80
Grand Total 1,081.4
Note
* Land areas identified by the GIS map were accounted for in the cost estimation. The land cost obtained
from focus group discussion i.e. NRs.250,000/Ropani (0.051ha) for reservoir area and NRs 600,000/Ropani
(0.051ha) for project facility sites was used.
** Structures cost, including private and community structures and utilities, has been estimated on a per
district basis and based on Government of Nepal norms.
falele An estimated 40% for up and 60% for rain-fed irrigated land in the project area. The cropping intensity

and production per ha are based on the Tanahu district average.

ke Other rehabilitation includes disturbance compensation, house rental compensation, transportation
allowance, and a gift house plot.

**xx**  This transportation allowance is provided to private and community structure owners, who need not be
relocated but can move the salvaged structural materials from the current site to elsewhere. It is
estimated at NRs 18,000 (lump sum) per owner.

**xx%*  This cost for 10 years or 5 times monitoring is estimated.

947 #HEF7HLILTSTUDERER

(1) FE~OHSRBFRIE L BEHRE
ERBEGHEII T r Y27 MZLY | EBEZTDOANZDIHLEDL SN, ED
O REEOMESEREZZ T L2 ENTELINERLTND, LA L ZOBIIEHE TIE,
FEGEIRCMPE 2 ERIC 5 2 DS RFRI I OV THIERITEE L S h Tunen, 7
Yz MZE-oTHER I END b ORI, MO0 ART T T LDy
=V ThoRT Vv a7 T sk RAE THEM LA EIAT AR R Z 5 F 2 TIER
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Table 9.4.7-1 Socio-economic Effects on Communities and Possible Mitigating Measures

Effects

Possible Mitigation Measures

Loss of Infrastructures (motor roads,
foot trails, suspension, irrigation canals,
electricity distribution lines etc.)

Loss of Community  Structures
(Temples, Pati and built cremation
grounds etc.)

Loss of forest resources

Deterioration of health and education
conditions in affected communities due
to the inflow of a large number of
workers

Deterioration of occupational health of
workers during the construction and the
operation phases

Adverse impacts on vulnerable groups
due to the inflow of a large number of
workers

The infrastructures affected by the project during the construction
and operation phases shall be reinstalled by the project as a
separate package of Social Action Program (Restoration of Project
Impacted Infrastructure).

Community structures and utilities in the project affected areas
shall be compensated for replacement costs, based on the
evaluation norms of the District Development Committee.
Depreciation shall not be accounted for.

The loss of community structures and utilities due to shoreline
erosion during operation shall be paid to the respective owners as
above. The loss of community structures shall be compensated for
the respective communities at replacement costs, based on the
evaluation norms of the District Development Committee.
Depreciation shall not be accounted for.

A transportation allowance of NRs. 18000 shall be provided to the
communities to transport the salvaged materials to the new place

Any loss of forest resources, particularly Government Forest and
Private Forest shall be compensated as per prevailing forest policy.
Meanwhile, it is proposed that the Community Forest be
compensated according to the production loss of forest resources,
such as timber, fuel wood (See the Biological Environment
Section).

Efforts to maintain the community health and education shall be
carried out under separate packages of the Social Action Program
(Community/Public Health & Education Enhancement).

Project contractors in the construction phase and project operators
in the operation phase will be made responsible for the
occupational health of workers.

Efforts to assist vulnerable groups will be carried out under
separate packages of the Social Action Program (Women
Development Program etc).

2 #HETnrs T AR

a7 v 77 AL, BICBHGECHTRE, 74— B AT NV—T - T4 ATy a v
U CHEEZT DAL ERES~OHSRENEBLITML, T b &2 RICER L,
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Table 9.4.7-2 First and Second Priority Needs and Proposed Social Action Programs™!

SN. | ___First Development Priorities B Proposed Social Action Programs
1 Motor road linking to Damauli from the prOJect
2 El\ziln drlnklng water supply atthe communlty —) 2. Community’s Initiative Support
3 | School bmldmgs and |mprovements in the school 5. Community/Public Health and Education
facilities Enhancement
4 | Employment opportunities 3. Skill Enhancement and Employment
5 | Irrigation facilities at the tar areas 2. Community’s Initiative Support
6 | Motor bridge over Setl Rlver -
7| Training on herbal farmlng and processmg 4. Agricultural Development
_____ 8 | RuralElectrification 8 Rural Electrification
9 Tourism development
_SN. | Second Development Priorities 5. Community/Public Health and Education
1 .Health Posts and health service facilities Enhancement
2 School bmldlngs and |mprovements in the school 5. Community/Public Health and Education
facilities Enhancement

3| Irrigation s schemes e 2. Community’s Initiative Support

4 _Employment opportumtles e 3. Skill Enhancement and Employment

5 3. Skill Enhancement and Employment

6 1. Replacement of Affected Infrastructures
5. Community/Public Health and Education
Enhancement
1. Replacement of Affected Infrastructures
7. Watershed Management
8. Rural Electrification
1. Replacement of Affected Infrastructures

2. Community’s Initiative Support

Skill development training

Foot trail development -

Clean drlnklng water supply atthe communlty

level
8 | Restoration of religiousplaces
9 | Protection from r|ver"er05|on S
11 | Suspension bridgesacross Seti
12 | Community buildings
13 | Tourism development -
14 | Barbed weir fencing of the communlty forests

ﬂ‘ ﬂ‘ﬂﬂnﬂ ﬂ:ﬂﬂ:ﬂﬂ;ﬂﬂ: ﬂ:fl: :ﬂ:ﬂﬂ'

2. Community’s Initiative Support

Source: Supplemental EIA Survey, JICA. 2006

R BRSO = — XTSRRI B 3, T H E AR AT L B
T2H2HDTHD, TNHD=—ADIEN, LT D LEZEZLNDMITOLMENG I
AETE NS L BE DN DFENL DRSO . M Dty - B HISLIG O B2 7203 D15 &
LTIELWEEERLIT O, 29 LEAB=—XITLA DTG 2 Eii L T\ 5
HFRERECEINAL D NGO H %\, LinL, 7ry =7 Ml TN b ¥ — b 2 #24t3 |
FEIIERT. HEOERS T r Y =7 MO PO =— XA %mic L T<NnbH I &
EHREL TS, UEDOSESE X, BT 07T L2 5E L ALSHARRI LI 555
HITHSE U TR LT,

TuYxl MIE o THEZZT HMNESCHEROMSBEEN B LEMT L2, 2N
O OMEREROEENHESIND Z L& I, Table 9.4.7-3 27T 8 0Dt 7T 7 T 4
BEMTDHZEERET D,

! Regarding the upgrading of affected stretches of road, further examination is needed. The construction of new roads
outside the affected areas is out of scope of the project.
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Table 9.4.7-3 Proposed Social Programs

S.N. Name of Program Target Group of Programs Program Components

1 Restoration of Affected local communities in Affected infrastructure such as motorable
Project Impacted which infrastructure, except for | roads, bridges, suspension bridges,
Infrastructure the irrigation canals, will be causeways, foot trails, and electricity
Program affected distribution lines, will be restored.

2 Affected Affected communities of the 7 Some development funds will be
Community’s project-affected VDCs of the allocated to each of the affected VDCs.
Initiative Support Reservoir area, namely, Each VDC will provide these funds to the
Program Bhimad, Majkot, Rising affected ward communities and select

Ranipokhari, Chhang, programs.  With the objective of

Kotdurbar, Jamune, Kahun enhancing a sense of ownership for the

Shivapur and Was Municipality | program, the local affected VDCs or
ward are expected to contribute 25% of
the estimated cost in cash or in kind for
the selected program. Under this
program, small- and medium-scale
community infrastructure development
programs can be carried out.

3 Skill Enhancement Local interested and eligible Training will be carried out at least 6
and Employment people from affected people and | months before the start of the
Program communities. The priority construction works focusing on

should be given to the poor, enhancement of skills required for the
destitute and disadvantaged project employment.
people.

4 Agricultural Affected persons and affected It includes agricultural, horticultural and
Development communities, particularly in herbal and vegetable faming
Program Majkot, Rishing Ranipokhari, development by providing practical

Jamune, Chhang, Kotdurbar, training and improved seeds or
Kahun Shivapur samplings.

5 Community/Public | One program is targeted near It focuses on the improvement of public
Health and the construction sites such as health, sanitation, water supply, health
Education Benitar, Huksetar, Jhaputar, and education institutions. Various public
Enhancement Betini and Belatar areas awareness and education activities,
Program focusing on environmental sanitation,

The other is targeted in the close | HIV/AIDS, STI and other communicable
vicinity of the reservoir affected | diseases, and prevention, will be also
VDCs undertaken.

6 Women Women in the affected VDCs With the objectives of enhancing the
Development and municipality, namely quality of life of women, the program
Program Bhimad, Majkot, Rising includes income generation skills,

Ranipokhari, Chhang, education on HIV/AIDS, STI, family
Kotdurbar, Jamune, Kahun planning, and girl trafficking, and
Shivapur and Was Municipality | micro-credit funds.

7 Community-based Affected communities located With the technical support of the
Watershed close to the reservoir in affected | watershed management experts in the
Management VDCs and municipality, namely | detailed design phase, the program will
Program Bhimad, Majkot, Chhang, be launched and managed by the affected

Rising Ranipokhari, Kotdurbar, | communities.
Kahun Shivapur, and Was
municipality
8 Rural Electrification | Unconnected part of the affected | It is designed to meet the electricity

Program

VDCs and municipality namely
Bhimad, Majkot, Chhang,
Rising Ranipokhari, Kotdurbar,
Kahun Shivapur, and Was
municipality

connection needs of the local
communities.
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Table 9.4.7-4 Cost Summary

SN Proposed Social Programs Million NRs.
1 | Restoration of Project Impacted Infrastructures Program 85.5
2 | Affected Community’s Initiative Support Program 52.13
3 | Skill Enhancement and Employment Program 10.14

4 | Agricultural Development Program 27.51
Community/Public Health and Education Enhancement Program at the
. o 9.66
5 | Project Construction sites
Community/Public Health and Education Enhancement Program at the 6.27
Reservoir affected VDCs '
6 | Women Development Program 13.03
7 | Community-based Watershed Management Program 12.31
8 | Rural Electrification Program 19.55
Total 236.10

Note:  The above cost estimates are based on lump sum from the experience of the Middle Marsyangdi
Hydropower Project.

95 RT—OHRILF—IHBDORME
951 RT—IHRILT—HEOHME

TaY =/ N OPIBERE THISTRIRE L DWW A RO 2 &L REEOHSE CORE AT
9 BT, EHRFEOKDZHIRT D ETHEETH L, ICATA RIAE AT7FY A
B GRECHRICE LVADEEL KT 2 EPMEESNDEME) o0 TiE, 74—V
U7 ¢ FRAR A B 2SO BIRH L O x 3 Il JICA OXIBICL VAT 2L %
ZHRLTWD, 2D ICA HA R T4 2 - T OAPHAE TIZ NEA BB OSHRDO T AT —
RN — i a BT 5 2 Lo TG, Aa— L TSRO, AT U T AL R—
FOfREMKE, RZ7 7 h 7 7 A T LR— FOREROGE 3E D %A, Damauli &0 <
A TRl ST,

952 H1ERT—IHRILE—EEFB -Ra—EVITEERK
(1) FRTE A

Damauli COH; 1 [H] R 7 — 7 A /L2 — i Bl R . Faid A3 2 E# O Gorkapatra=o i
FfkDBhanjang~D L5 d . HiocFM 7 v 775 AMachhapuchhre & #iot7 L B &ML T4
Hip L kkx Tk o TThLz, W OMARRIL, 2EVDCPRBRE /7. HTBUT
PARREERE. B, BHENGORLHUEKR], K¥, £ OMORRE & TITEf S 7z, £7ZNEA
E BN EEZEVDCO W ONOEKICINEZER L, ERIZSMZIFEONT - (B
BEAEEEUE L AR — R Annex 9: Advance notification & List of invited institutions/persons% %
)

o

ERFEAEMISL - BEIERIASH



RIS-IWEP vy NN —EF 1 KHREFHERE
JPAFILUIR—

(2) Damauli T ik

2006 46 H 2 H, S 1BIAT—27 RV X—lEn BB ERES T, LTFTOHP TR S
iz,

- Tudxl FOHFRENE, JCAHTHED By LHH, FE LR, REASBE O
R CICBT DA L RS L EAT D,
- HEamzE U T, HRa RBRE N D ERRORE . BMEFH, 74— My 2255,

AT — 7 BWF—hikld, FEVDCR Wastii, £ OfthooVDC D BR2 i T BUR BAREE B
NEA, #HEZIZ L O & T 5K 450 A (443 NBER) OSINZEE TR I, HooshnEo
RENBERT, MIZpGec— A ¥R ETER, A&, SEE0HEKRREICEE T 5
FERARETHD (BEASEE L A — FAnnex 9: List of participantsz £ ) , 21# DR
OHNZIE, B A T, 7885 5 T THagIcS ML T 2 E v o nIT e o 72,
ZMEBIETREEIX DN BRI 72, EOSIMNTRED 10%REIZE EFE o7, Wik
BRMEDS HAE X ORI & EHe o 72700, BAEESCEEIZLILOTOSITE e o o etEn
ZVEDOTIERWNEBZDLND, ZOL ) REMESCSMTE Lo EROERZHE
B 570, Wi 130, MREIAHED 7 4+ — D AT N—T« F 4 AH v a v &t
HEORE, v—hrarPryy MikoTo7ru—7 v 7 %&i7o7-, HVDCLTHZ &
DAT— 7 FIVE =i OB INFEDONR%Z, Fig. 9.5.2-1 1237,

Fig.9.5.2-1 Participants from Affected Municipality/\VDCs
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M7 82l Lc, £ 72NEADMT o T2BEFEIAT & OB ZE 2 . 2004
F1H 25 HIZPfE Lo AR 23 0 TR L7, & DIZFHERID G|
FAEOHFFERLTB V=27 hOLAT U N MREIAREDAa—E
TR R BN SN (BREASEIE LA — FAnnex 9: Presentation materials % 2 i),

ML LR EDORIC, HRAREEED A U AN—THIERNREE 4 ADDLOBENH D |
ZoHRTT e Yz MRTanahuBBD 272 63, R/X— /L RRO K TR EFHEIC & > THEE
RA[ K7 FETH D AWM INT, RRRO T rY =7 MEi%E gz T, 8%
T B AR A4 e Al O TE A DR HE, XIGHI o ENR L TrY e b
OIS B ANCHOTISR LT 5 L) BEN R &N, —RERPLOax vy FRE AR
HTH, M7 ayey BT 50T, YaYxy hORBEZIT DO
WOREZIZL D, BARERESOHSREICG A DA VX7 2R JEFEIZHD 72 &
WO EENR M E NIz, FIMESRER - HERSOREE, REREFEZIILDET DA
Y7 TARNT T —@RICET HEE,
HLEIRT —7 BVE — O RO HBE ST D E RN
Iz (BREMSERE L A — FAnnex 9:

“] !\ \'r' “Iﬂ“l w Meeting of Minutes% ),

LV OEMENLDT 4 — KXy
IRaAA L NE/DIZD, HhiEOKRE%ED
Ty g Taxy MR ARROEA S
oo MAZBENTERWVBINFITIE, NEA
BECHER N EA L TWbdr—hray
P NS ORERSS 2 A N UE
L7z, Wik T, 1271 AOBMEMNSL A bR T 4 — KRy 7 REFELRE, b0
B RSEA, YT Table 95.2-1 L 9 IZKBITE 5,
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Table 9.5.2-1 Suggestions, Feedback and Comments from the Participants™

The propose project is requisite and essential in terms of development in the country as well as in Tanahu
District. The development of this project is very crucial to meet ever increasing demand for electricity.

The information disclosure and the consultation with the affected areas and local people are very
important. For interaction with the local people, VDC Specific Cooperation Committee should be formed
as a focal point of the Project. It is necessary to continue to ensure transparency of the progress of project
including the Study.

The proposed project needs to provide the maximum benefits to the local society.

The affected and inundated areas need to be urgently specified.

Due consideration should be given to the compensation and resettlement issues including identification of
the entitlement and the timing for the compensation, the formation of compensation fixing committee, and

the amount of compensation.

The priority for provision of employment opportunities should be given to, particularly the directlyv
affected families and the affected VDC people.

The provision of training on agriculture development and capacity building need to be considered.

Priority consideration needs to be given to the road construction during the construction phase of dam as
one of the alternative mode of transportation.

The newly constructed suspension bridges in replacement of the inundated bridges and other alternative
mode of transportation need to be explored.

The environmental mitigation and countermeasures to erosion and landslide that are likely to take place in
potentially affected areas need to be planned and carried out.

Adverse impacts on forests and specific areas should be assessed. Mitigation measures should be
considered seriously.

Adverse impacts on aquatic ecology and fisheries should be assessed. Support program related to fisheries
development needs to be planned and implemented to assist the affected fishermen.

Impacts on biological diversity should be further studied.

Electricity facility should be given to affected people and local people in Tanahu District at subsidized |
rate or cheaper rate.
Support program for promoting tourism in Tanahu District needs to be considered.

Various development needs should be met by the project. They include construction of irrigation facilities,
supply of drinking water, women development activities, and improvement of school infrastructure.

(3) Bk~ A TOlhE

Damauli TOWEIZHEV T, H L BIAT =7 RAZ — ik 6 H 7 B b~ v X THIfE
STz, BIREBUMEERE. Ak A, fEBIHERS. NGO, #uEEd. NEAE . FAR %59 56
ARSI LT GREEFESELUE LA — b Annex 9: List of invited institutions/persons & List of
participants ZZ M), W#ES AN [REOR | IZBEE LA XV FNOBMELER 72720
D, BB NGO OB INEF T2 oTc, Wikl XIEFECIT 4L, 8% Damauli & [F U
NETITbhz (REASEE LA — B Annex9: Program Schedule & Presentation
materials 2 ) ,

7 7T AO%EL, Bk - Bk O Tanahu EREHOESEE ML OB THEY . &
L L EADA BN TWVWARENS, FTulcs hA~OEERN RSN, FIEFC, 2

12 Regardless caste and ethnic groups, these suggestions, feedback and comments were made by participants.
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nYx7 MtHEZREL, ADEELZRKBIMZ D720 K E2RNTDHLIEHFELH -
77o F 7= Tanahu EROTMBEIRE & OfiEc2 EHE L, B FELZIILOD T2 =27 b
LS 2 HT S TR RS LW BEANRH I N,

SMEPLIX, BEEZIILD & THAEROMT R e E~DRENREIND i
U EZHLET H/HE0, MEOHELUREE oL Ea—L, fifEOH Y HFOEHAKESO
72 EORBRLHUN TGN T REIZ L WO BRSNS ST, Z O, JICATHARS RIdK
AT TV DEIAIZKM I LD D&V 5 BRI, Damauli TOBLHIA 7 — 7 RV —1H
BONFICET2EMBAH I, ZREUT OV TNEASRER S A% L (BRERS
BLRE L AR — bk Annex 9: Meeting of Minutes% 2 ) ,

(4) WhaklcB L ToHuE

Damauli& 1 b~ > A TD AT — 7 R /VZ —lhilLTable 9.5.2-2 |27~ L7 i THuE S v
7 (BREEAESEE L R — HAnnex 9: Media Coverages ) ,

Table 9.5.2-2 Stakeholder Meetings Covered by Print Media

S.N. Print Media Date
1-1 | Gorkapatra (Nepali)* May 24
1-2 | Gorkapatra (English)/translation* May 24
2-1 | Bhanjang National Daily June 1
2-2 | Bhanjang National Daily (English)/translation | June 1
3 The Rising Nepal (English) June 3
4-1 | Gorkapatra (Nepali) June 4
4-2 | Gorkapatra (English)/translation June 4
5-1 | Rajdhani (Nepali) June 4
5-2 | Rajdhani (English)/translation June 4
6 The Rising Nepal (English) June 8
7 The Kathmandu Post (English) June 8

Note: * public announcement before 1st Stakeholder Meetings

953 HE2@EART—IHRILY—1GE

(1) FriEE

FEARMNIEIE 1 BIRAT — 7 RV X —lhik &R U E—OREREE, OFAT 47
U TORE, OFBVDCTOL L LERICE W FaiEmaitolc, A7 4 7%, 2F
Ak D Kathmandu Post=oHt 55k Bhanjang, HiocFM~' v 775 AMchhapurchhre, #i5t7 L B 3&#l
ZIEH Uiz, #2VDCIZIZFFIZMagar FRPGurungliZ B2 < JBEELTWDH 2 Enn, b
DRBICNKR DR & D 7 VA OBMEMAN b g O FRTE M a7 o7, /o, milELthEos
MFEB DItz Z b FREVDCOER & Mo OBIRERI T L T, ZHEERICH
WiE~DOSMEMREONT D L) IEE L7 (REASEE LA — FAnnex 9 Advance
notification and List of invited institutions/persons % ) ,

(2) Damauli TO i

2\ AT— 7 RV —EEiL, 2006 4512 A 1 B, Damauli DEBIRZESD I —T 4
VRTINS, HEO HMIIRO LBV ThH 5,
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- AEEBIOT e er MBI HB EIERE K AT, FRCULFOEBIZEL
T, ER - BRE 2B EIT Y,
o FATEHORME T Y =7 N ONIEE

o TVl bDOUAT U &GOS DRI
o HARBREEHORE (M2 EIA AR )
o fhERF - L DOE (M2 EIA FHARR)
- Emama B U T, BRx REBRENOCERSCRBEFH, 74— My 7 E255

AT — 7 B F—lEkiE. FEVDC
DR (KES AR, — s 2R Table 9.5.3-1 Participants of 2nd Stakeholders

Y—ERERFH), v A3, HIEH Meeting
FREERS. BIFRAT 2 & 0 600 ADBINE Municipality/VDC 4 2" Meeting 1% eeting
BTSN, B LESMEHIT 1 | Was (Damauli) 176 84
WIRAT— 7 RV —WEr k&< b 2 | Jamune 52 37
. 3 | Chhang 35 87
Eof:o ZSDD%O)E}J‘% c H—A b OD*%EJZ 4 Bhimad 43 19
WZOWTIE, B4 L7=sm#ED 55 | 5 | Majhakot 10 12
R = gt 6 | Rising-Ranipokhari 57 42
Magar7% 164 N &b %<, fi T
7 | Kotdarbar 18 26
Bhraman 69 A. Newar 60 A. Chhetri 34 [¢ Kahun-Shivapur 82 29
AL ARA[fil ¢ 5 Dalit 23 A, Gurung 20 | 9 | Pokhari-Bhanjyang 22 28
ADNEC T2 TN B, & 1ERT— 27 7k ml%@ﬁ — 7 38
N o e Total excluding the Study
IS — RN T ZAPEDO BN IL, | Team, NEA and JICA 574 402

FRIEENC D Z ANTZ DD, £ 50 A
&L BBIMED 1LFIGIZE o7 (REASERE LA — FAnnex 9: List of participantsz
ZM),

RIEI D AT — 7 RV Z —lhik & [AER, i 2 B 52 2R A O i OB
FEETE O FeiE b A B L 7o /Mt A2 R S— LEE TR L. SINE IR
L7z (At BREMAEUE L A — hAnnex 9: BrochureZ 2 ) , ik
1T 11 FEDBNEADERIC X HBIMBOFRF TR E Y . ZDHNEANDL T »
W=t T 4 KNEET RV 27 FOFRLHMIZOWTHAR RS
7= (BRBEHASEUE L AR — FAnnex 9: Program Schedulez M), R4
S5k, AEOEMRRE 7o Y =7 FoxEM BREREE, 5 =
ﬁﬁ%ﬁﬁ#%@%%_owfﬁﬁaAﬁﬁ®@% 7m/:&b@V%7¢F%ﬁm%a
TeBAFE R D FRIE LI DWW TIER Z 1T o 7o, BTG O fei b Tl WiKNALIE 420 m7)S i
725D LERF R CORRPBEREINTN, AR EDICRER CORES T vy =7 M
ROFATAREMEZ BT L C. ZNOORRICE > TEEE L H Y 5 5 Z EBN RSNz &
BALSALE L AR — R Annex 9: Presentation materialsz 2 ) ,

ek D%, TanahuFBBRHOEZHELD b~ U XL BN LTKEJRE . BRx 7R BUE
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White D%, TanahuBRRH OESFHEE SN
h=2 U XN B BN U KBRS, Rk x 7B
RF|HEDS, BESLT BV 27 MNIHTE
ARERHINT, TOEE, vy b
23 Tanahufif D 772 & F° % /= L AR D K F7%
WAl EIZ & > TREARFRRFETHY . 7 |
By M5O THoT, %VDC
MOBEROERDIREE & L TEROBE,
BAZIRE L, TOPFTIHERE~OREL I
RN Z, ey b O EERIC
HTTICEITLT D 2 L2 H/LETINENH -T2, FHREFEONELIE, T <ICTHHEELS
N5 Z & BRI RAEHAE ] O F B ] EECFE R R OFFM e N, R % 52T D #iPHIC
B4 oM maeRkO5bDThHolz, SHIT, ¥AI—T 47 TiEARVDCL L
DEREDBERZEHAZ I L TIELWE WS FRA, AR iz Hani, £0iEn
FHEAITER L TiE, BUEERT CTa X bR LRV EBRE LRV FLr~v—v v
FAKRNEET o =27 bOX IR ERNE D, BIEICE BRAICE Y e _& 72 L
WO IR b S o 7 (BREEAESELE L AR — bk Annex 9 Meeting of Minutesz %), %,

omy __i-gzzkzw“—%%

HET %, K60 NDOBIMNMEND [a X b T4 — Ry 72U o7 B, w8
Z%THAI a=T A A TEEECFEAENMEH SNz, 2 b0 %% Table 9.5.3-2
RTH, FEAERE LEITRENTZHD LRI LNAETH T,

132006 4F 11 ARIZ, 7RV =2 MR, =4 A A FROFWHE & OZWNRE L= 2 LIciaeFE L,
BIEENRFR L TWA7DHREEBVIC TN KDL 2NWERL, ey baX MRS UIOREL Y O
130 fE/L B = B BEIC 260 {81 B —IZEn L3 > TV D B 23, B #hE Sz,
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Table 9.5.3-2 Suggestions, Feedback and Comments from the Participants™*

The propose project is requisite and essential in terms of development in the country as well as in Tanahu
District. The project should be implemented smoothly without any disturbances observed in Middle
Marchyangdi Hydro Electric Project.

Consultation meetings should be carried out in each affected VDCs to provide more specific and detailed
information on the inundated areas, the exact location and compensatory and employment measures.
Other environmental mitigations should be provided in next stakeholder meeting.

The proposed project needs to provide the maximum benefits to the local society.

Due consideration should be given to the compensation and resettlement issues including identification of
the entitlement and the timing for the compensation, the formation of compensation fixing committee, and
the amount of compensation and measures for those who have no legal titles.

The priority for provision of employment opportunities should be given to, particularly the directly
affected families and the affected VDC people. The detailed information should be provided as soon as
possible.

As one of the alternative mode of transportation for inundated roads, due consideration should be given to
the road construction. The road from Bhimad or Rising Patan to Damsite, or Damauli needs to be
constructed.

New suspension bridges should be constructed or other mode of transportation should be considered for v
inundated suspension bridges.

The mitigation measures to protect Bhimad Bajar from erosion should be seriously considered and
undertaken. The information about whether gabion walls will be constructed in the possible hazardous
areas during the project construction should be provided to the local people.

The affected community forest and grazing lands need to be delineated. The mitigation measures should v
be provided to the affected Forest User Groups.

Electricity facility should be given to affected people and local people in Tanahu District at subsidized v
rate or cheaper rate.

Mitigation measures for fisheries should be addressed. Particularly fishery development activities should
be carried out in reservoir areas

Various development needs such as support for water drinking and schools should be considered and

undertaken.

©)

FRERNSOERICH LT, ik 7% NEA BNFHEM & O LAV a2 I AffEs L
DE LD (BREAASEE L R — b Annex 9: Reply to comments and issues % ) ,

7 b= AT Ok

A b= XATOH 2 BIAT —7 RV Z —fhakld, 2006 412 4 6 HIZBAfE S, 74 A
BM LTz, BMEDE I, BUFBRE., ~ 223, BOERR#E. NGO, ik A. NEA I
BERERTH S REMASEE LA — b Annex 9: List of invited institutions/persons and
List of participants Z ), #i#&i% Damauli & [F] Ui 2 L7223 > T, #d b/ GRER
2B LA — b Annex 9: Program Schedule and Presentation materials % £ ff1) ,

Ta T AO%Y, BMBENLOa AL MREREHOT T, KEJEES IUCN 251X
JICA THJiii L 72l EIA DA Z NEAIZBEFEIA IR T RE 2L W) BERBH I,
FIRBEREEINE D O IIME EIA OFEREZ EO X 2 ITAR T vv A2H 5 EIAIZHY A
LOPP L TRNZD, I LITEKRTFRE OBRNR EOMENKRT ST, ZOMOH

% There were no significant differences of suggestions, feedback and comments among different caste and ethnic
groups.
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BAFE & BRBEMR AR Z WVNIHNLT D00 WH RIZEF L. 12O 7y =7 A TIER < E
FHEZEEDA =TT A 7OF, BRIV TRHEINDIRE LV I ERS, K17
Z—HDOFERA T = XL EEEE LR & BHFHEETR & BB IR 2RO [ OFE D %275 i
HENBWEWIBERRERH SN GREMASEE L R — FAnnex 9: Meeting of Minutes
w2 M),

(4) WagicB L ToHuE
5 2 [l Ok, Table 9.5.3-3127% L7-Hil THUE S/ (REBMLASEE LR — b
Annex 9: Media Coverage# ) ,

Table 9.5.3-3 2nd Stakeholder Meetings Covered by Print Media

S.N. Print Media Date
1 The Himalayan Times (English) Dec 7
2 The Rising Nepal (English) Dec 7

954 EI3IEMRT—IFRILT—HE

(1) hakBRfE A
B2EBDAT — 7 RAE— OB %< OERMNS NEA EREMICYAI—T 1~
TR, FVMHAEICERZBRN LT WE DM R I —T ¢ VT A XAV TENE
THEOIBARFEE LN, Limio T, MEEEGRICLEAT — 7 AL E— W%
Damauli TRAfET 2 LM, 7Ty = 7 Mbwhis sz T EMO Beltar &k EFTETO
Rising Patan O 2 # T CHERZ M RIS LI AT — 7 RV E — g a1TH 2 L & LT,

(2) FninEa

FRIEFIL, AT 4 T HBE U FEEFEEVDCHIZL S Lamrnd 5 Ik TITo7, #
R A5 1 X ek Seti Madi Daily (2 #83# U . £ 7= #oc 7 ¥ 4 & Annapurna TOEH & 3 5D T
L ERHL T O THIA S & e U 72, Damauli COW#E ORI A%, NEAD S BUESCBUFA T
B E, £ OB SRR 2 386 Ls (BREEMSEUE LR — M Annex D: Advance
notification and List of invited institutions/persons% 2 i) ,

(3) Beltar, Rising Patan & Damauli

FMERE COWMEESDEIRAT— 7 mAX —WHEIZ I FOBMT200745 H 4 H
55 H 6 HETRRESINT,

n AERBLIO T ey b RIT7 8774 A LAR— MIET 28] & EHRE & 21T
9. FRHCLLTOHBAICEA LT, ER - BRE 2 RISHAE1T 9,
—  JHiKANZ 415 m O BRI OO K E
- [ERBEGIEOMSHI (i - R OZEERR L)
- (BT I Va7 ORSES
- HERBETORT D 2—)L
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FERUSNOBIGRE 255812 LT~ Damauli 27— 7 ALV —iaE i, FitbisMciE S
IROFE R I ZSONWT H T 5,

m i Al DT, ARA REREDNOERACBRFEH, 74— Py E2/BD

Table 9.5.4-1 Participants for the 3rd Stakeholder Meeting

Name of Municipality/VDC 3rd 'V'ee.“f‘g in Beltar and
Rising Patan
1. Was (Damauli) 116
2. Jamune 12
3. Chhang 48
4. Bhimad 13
5. Majhkot 15
6. Rising-Ranipokhari 262
7. Kotdurbar 7
8. Kahun-Shivapur 210
9. Pokhari-Bhanjyang 37
10. Other 34
Total excluding the Study Team, NEA and JICA 754

AT — 7 RVE—liEElL, NEA = JICA K
- FH T, HAEMBRE ZRE, vE—L
T394 N (BPE272 N, &t 122 N), Vv
RN 360 N (B 261 A, Aotk 99 N) . M5
DOk TR L€ 750 NOFERDOSMELGTZ, £ FN
R E{EHIRIC £ 0 V% VDC TN cil
L7280, SEHIIE 1E, §F2F%
S kR, ZETEEOK 1EEICE E
F o TV LMEOZIFE LR OEIE K 3 F <
WZHIN L7z, ZINE ORZEITRFEDNER T, TOMITFESLHREN, EOoRART —E R
Tholze, I—A MIBIELEZZMED S B, Magar 28 294 N &b £ < | #Ev T Brahimin
197 A, Newar 89 A, RA[fitx T 254 U » 81 A, Chhetri40 A, Gurung35 A & 725> T
W5,

Damauli T A7 — 7 RV 4 —1haid, B
BILRE . HIOCEUR - ITEHERS . NGOORERL~
2aIpE BMREEED 68 ANRBILTC (B
EHSEE LV R — b Amnex D: List of
participantsz % [R) ,

itk CHUAT 9 B 72 M B RS — L RE
PEECIERR L7z, Zhoidix, 7my=7 b
A O, BARGIE OfE L, 4 L O%EHE
i, BRI, Ry - SUim OB, BRI
HEERR, A% DAV 2 —/L FAQ7Z: & & fi#l L7c (1AL, BREEHSELE L AR — M Annex
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D: Brochurez %),

NN H =LY U RE L DOERTCIE, TR 7T AR, RERICRDY r—ra
YW E L NIRR R VEET, ERBIRHE OV LT 7 v a VMBI O RS AR %
L7 (REBALAEE L R — FAnnex D: Program ScheduleZ &), #ifE « (iD=
WEREASBOAT V2 — W, JERIE— LM EHEWRR S, AN 415 mo
M a2 R LIZ O GE A2 BRI KT 5B O 217 - 72, DamauliTD
=T 4T, 2 a— AV TRER» OHEEZITo - (REHSEE L
A— FAnnex D: Presentation materialsx 2 /), ZAVE TORT — 7 RAX—lhik & Big
V. 78T T LD%RFITIR DXL ORFFZEID 1T, ZIENLERSLERL. B,
RELZEWTEIHREL Lz, XENFIXINETOAT I AV A —Wmcaniz
HLOL, JFEEWVWEIAELNRD T (REMHSERE LA — FAnnex D Meeting of
Minutesz Z ), Table 9.5.4-2ICH &N 7= BERASER, IE 2T 5,

Table 9.5.4-2 Suggestions, Feedback and Comments from the Participants™

The decision whether or not the Project will be implemented should be made as soon as possible. After
the Upgrading Feasibility Study, will JICA implement the Project? v
The proposed project needs to provide the maximum benefits to the local society. Some portion from NEA
royalty should be handed over to Tanahu District. How much can Tanahu District receive royalty? v
Due consideration should be given to the compensation and resettlement issues including identification of
the entitlement and the members of compensation fixing committee, and compensation at replacement
costs and measures for those who have no legal titles. v
The priority for provision of employment opportunities should be given to, particularly the directly
affected families and the affected VDC people. How many workers will be involved in the project
construction works on a daily basis?

Electricity facility should be given to affected people and local people in Tanahu District.

Motorable roads should be built from Bhimad, Rising Patan to dam site, and Damauli.

7 For inundated suspension bridges, the alternatives need to be arranged.

8 Some mitigation measures for the possible hazardous areas including Bhimad Bajar should be provided
by the Project.

9 The affected community forest and grazing lands need to be properly compensated. Newly registered
community forest in Jamune VDC needs to be compensated.

10 | Mitigation measures for fisheries should be undertaken by incorporating the good practices from other
hydropower projects such as Kaligandaki A and Kulekhani.

11 | Job opportunities, skill training and awareness raising program for avoiding girl trafficking should be
given to the local women in affected VDCs.

______ 12 | More focus should be given to health education including prevention of communicable diseases. v

13 | Is there a possibility that a dam will collapse? Is there a possibility that the reservoir areas will be filled

with sediments?
AR DO & [FBk. NEAIZ LFEED X 95 RERSPREICH T2 AMEL LV LDl &R
BEAESELE L AR — b Annex D: Reply to comments and issues% 2 [#)
(4) b~ X

HB3MA v A TOAT— 7 RAVA—Wikid, 2007 45 A 10 HIZBE StL, BUE D
RFH . R EEREEONRE., BUREEDOIRE., A7 4 7. NEADOTKE L A7 & 53

15

There were no significant differences of suggestions, feedback and comments among different caste and

ethnic groups.
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AMMBN LT REEASEIE L AR — b Annex D: List of invited institutions/persons and List of
participantsz 2 R) , @i, Damauli CO Wk & [F U hETirbh iz GRELASRE L R—
I Annex D: Program Schedule and Presentation materialsz 2 i) ,

EROEMNER LoiX, BEEOBE TR 340 F RLEWS Py r N TPHEICHE
LTCTTHD, ]\ﬁ“—’\ﬁ‘ﬂ?ﬁ‘é DOTIE R *
S JLB R O£ RO E RO B T —EH 5 FIERAT — 7 Tﬂ/ﬁ-—@ﬁ

ETHRONPEVSLEERS, oYz | B8 (H v X)
FTEMNFERIBZ I LRS00 K 91T, '
BEMRER & A D= X LARNMETIE ARV
&wiﬁﬁﬁménto%% X2 i b
FERADECTOLERFOI FLvy—y o
T AKNEHEDR, FEOBNITH & LV F¥E
FHIIN Le i T D & HRHIR 70 308 23 B 25
IZRENTWNDIZO TR EEZLND,
ik@kﬁ%%ﬁ##éﬁmmfﬁAﬂ%Eﬁ@#k%5%ﬁ%*%@ﬁm%#%m5ﬂ\
Z U OWTIEINEADKRE S, 2 il 558 IZHBLR TR 2 B AR VIR Z 7 L,
%#@%Eﬁ%ﬁzto:@a#mm®%%# X, BHFE O ATREME DI TERIIC T m DI D
B HFKNFEEORFENENL TWDHAICEE LT, REINREICZ B0 = I v B
A NOMEMERS, &7 X —RITOEREEN E LTI N & 5 BT OEKR O RLE
L. & OICITHERERE DR Z BN RERE N RED D XE L0 ) Al S e
(BRBEH-AEE L R — b Annex D: Meeting of Minutes% /) ,

(5) haElcBI L CoHaE

3 M AT — 7 RAE— WL, Table 9.5.4-3177R L7 5B Tl S - (REHSEE
LR — bk Annex D: Media Coveragex £ ),

Table 9.5.4-3 3rd Stakeholder Meetings Covered by Print Media

S.N. Print Media Date
1 Nepal Samachar Patra (Nepali) May 7
2 The Himalayan Times (English) May 11
3 The Rising Nepal (English) May 11

9.6 £EH (Damauli—Bharatpur) OFEABESEEEM (IEE)
96.1 BH®

T =% T 4 KB EFTIBAPLE D S Bharatpur Y7 27— g £ TO X BT
BEND 220 kV EEREBEL T, !%7 Uy RUVAT AEERIND, AREERGTEZRILE
1B, BRDFETARRRRERENT 272017 4 —Y U T 4 LNV TOREZIT-> TV D,

:OD*ﬂﬂ;@f)%fﬁ%ﬁ*i“pMﬁﬁ (IEE) @ HIgIL, FEMifETR L O, &N bigi 2 ROgr— b
RaRRT L7202, EWERE, HARRER LV, dRREICHT 2 BL2HET 52 L Th

)

o
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9.6.2 ZEEHIL—FEREHH

BEE &7z 220 kV 5B T Tanahu A8 Kahun Shivapur, Pokhari Bhanjyang, Keshavtar,
Dharamapani 35 & O}, Devghat @ 5 ->® VDC, Citawan #f? Kabilas VDC & Bharatpur 17T %
BB %,

_bFC Tanahu #F & Chitwan > VDC £ X OTECHIZEB W T, 60 m EOEERH N 04
Wy, ASREREE. G ITESEEELYZ T 5 L0, AN OGRICHENICEEL 52580
EEEND, HEESNTZEEROETE L FIORT,

Pc

BT 220 kV

[ HRE 2 [a]#g

REHIER 38.42 km

AV 300 m

PRESH #9130 &

TR HE 60 m

BRES SR 1 5.2ha (f2ZffHh : 1.76ha, ZRAHK 3.44 ha)

EERHME UCTHIRRZ 527 5k - 193.02 ha

963 HEERIL—FREE
EEML— MILLTOHIBIEEL BB L CTREIND,
- EEMRAH OB AR IME
- BHVAT AOEEELGE
- B2 BB AGIZ L D E Y T OB DN
NEAIX ERCEEHEIZE S X | 7 v/ —8 T 1 KB H) HBharatpurO ¥ 7 27— 3 VT

D 3FEHEOEBRL— MUELZEIR L= (NEA, 2006 45 H), EEBHEL— MUEZOBIE
%Fig 9.6.3-1127~7,
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Fig. 9.6.3-1 Alternative Route of Transmission Line

Table 9.6.3-17> 5 Table 9.6.3-3(Z 3 FEFHO X /L— b O LHF R & dhiz, BRI

BWTHE E S5 BN 36 IO HUR il BRI O TRIFR 22 7= 9
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Table 9.6.3-1 Land Use along Transmission Line Alternative Alignment |

Land Use

Total Total Settlement/
District VDC Forest Agriculture River Others Length Area Structures | Streams village
Length ROW Length ROW Length ROW Length ROW (m) (ha)
(m) (s9.m) (m) (s9.m) (m) (s9.m) (m) (s9.m)
Kahun 675 | 40,500 675 40,500 125 7,500 0 0 1,475 8.85 0 Seti Banchare
Shivapur
. . .| Simalswara,
;?;2?;;@ 50 3,000 4,500 270,000 15 900 0 0 4,565 27.39 7 Eﬂgl';had' Chhapdanda,
Arkhale Pani
Keshavtar 2,000 | 120,000 3725 | 223500 15 900 0 0 | 5740 | 3444 3 | Dha Guwandanda,
Tanahu ' ' ' ' ' Khola (2) | Marauto
Bagar Huslan,
Dharampani 4,850 | 291,000 1,775 106,500 125 7,500 0 0 6,750 405 1 Khola, Bagarkhola,
Seti Setigaon
Bar Bargaon,
Devghat 0 0 2,270 136,200 125 7500 | 2,575 | 154,500 4,970 29.82 4 Khola, Chaughare,
seti Duighare
Duighare,
Kabilas 9,200 | 552,000 3,675 220,500 0 0| 1375 | 82500 | 14,250 855 4 Das Khola | UPPer syalni
Chitwan Tandran,
Devitar
Bharatpur 0 0 2125 127,500 0 0 0 0 2,125 12.75 0
Total 16,775 | 1,006,500 | 1,8745 | 1,124,700 405 | 24,300 | 3,950 | 197,500 | 39,875 | 239.25 19 8 16

Source: Based on the measurements in 1:25000 Topographic Maps of the Area, Transmission Line ROW =60 m

WALl LC

EBHEUN ) LAV LB\

B2

e



€6-6

RSEUSETYH - RSEWHEEE

Table 9.6.3-2 Land Use along Transmission Line Alternative Alignment 11

Land Use
- Forest Agriculture River Others Total Total | Structu Settlement/
District VDC I ength | ROW | Length | ROW | Length | ROW | Length | ROW | Length | Area | res Streams village
(m) (sg.m) (m) (sq.m) (m) (sq.m) (m) (sq.m) (m) (ha)
Kahun 675 40,500 675 40,500 125 7,500 0 0 1,475 8.85 0 | Seti Banchare
Shivapur (" | vU™CU Tl ey e T
i . . Simalswara,
Pakhari 50 3,000 | 4,500 270,000 15 900 0 0 4565 | 27.39 7 | Khirkhadi | o danda,
Bhanjyang Khola A !
rkhale Pani
Tanahy | Keshavtar 2,000 | 120,000 | 3,725 223,500 15 900 0 0 5740 | 34.44 3 Eﬂﬁfa @ | &i‘:‘ﬁgama ........
Dharampa Bagar Huslan,
. 4850 | 291,000 | 1,775 106,500 125 7,500 0 0 6,750 405 1 | Bagarkhola,
ni Khola, Seti ’
....... Setigaon
Bar Khola Bargaon,
Devghat 0 0| 2270 136,200 125 7500 | 2,575 | 154,500 4,970 | 29.82 3 * | Chaughare,
| Duighare
Duighare,
Das Khola Upper syalni,
Kabilas 8375 | 502500 | 4,000 240,000 875 | 52,500 | 1,375 | 82,500 | 14,625 | 87.75 6 | Narayani | Tandran
Chitwan Dewtzflr,
Jugedi Bazzar
Ganeshsthan,
Bharatpur 0 0 1,625 97,500 0 0 0 1625 9.75 3 Barmelichouk
, Baseni
Total 15,950 | 957,000 | 18570 | 1,114.200 | 1,280 | 76,800 | 3.950 | 237,000 | 39,750 | 2385 24 9 20

Source: Based on the measurements in 1:25000 Topographic Maps of the Area, Transmission Line ROW =50 m
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Table 9.6.3-3 Land Use along Transmission Line Alternative Alignment 111

Land Use
. - Total Total .
District VDC Forest Agriculture River Others Length Area Struct Streams Settlement/vill
Length ROW Length ROW Length ROW Length ROW (km) (ha) ures age
(m) (sq.m) (m) (sg.m) (m) (sgm) | (m) (sq.m)
Ka_hun 1,250 75,000 0 0 125 7,500 0 0 1.375 8.25 0 | Seti Banchare
Shivapur
. . .| Simalswara
E‘r”z‘;‘?‘rgn 4750 | 285,000 0 0 15 900 0 0 4765 | 2859 0 Eﬂglzhad' Chhapdanda,
Jyang Arkhale Pani
Dhad Guwandanda,
Tanahu Keshavtar 4,325 259,500 1,175 70,500 20 1,200 0 0 5.52 33.12 0 Khola (2) Marauto
Bagar Huslan,
Dharampani 10,800 648,000 575 34,500 90 5,400 0 0 11.465 68.79 5 | Khola, Bagarkhola,
Seti Setigaon
Bar Khola Bargaon,
Devghat 5,075 304,500 2,450 | 147,000 340 | 20,400 3,500 | 210,000 11.365 68.19 9 Naravani ' | Chaughare,
y Duighare
Duighare,
Kabilas 4875 | 292,500 250 | 15,000 10 600 0 0 5135 | 30.81 0 | Das Khola ;’;}np;r;n syani,
Chitwan Devitar
Ganeshsthan,
Bharatpur 0 0 1,500 90,000 0 0 0 0 1.5 9 3 Barmelichouk,
Baseni
Total 31,075 | 1,864,500 5,950 357,000 600 36,000 3,500 210,000 41.125 246.75 17 8 19

Source: Based on the measurements in 1:25000 Topographic Maps of the Area, Transmission Line ROW = 6 Om
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FAEZE N — O EHFAPRBUILL T D L B0,

= R L NIRRT U C ISR e i A S,

- ARER VIR N NZHE U TN O RN 72D,

- REZLNBLOCNIZEBWTERELZ T 2EWOBITTZER U TH D, T O
BRI O 1T I3 LIVER L, Xz nEn 19 L 24 L,

- REBZNNIIABRE L TR LU CEERLERNREL b, REZI L N ORSE
ZIEFLCTH B,

WBLZE/NITHEVIBRBERNOEZTGE, LTOBEBICIVRER | PRbEE

LWEEZ LD,

- EEMUHHICIEA D M OEEREREAS . Narayani fREEMZ @RS DD 2 KT
INE,

- RER I 1L km ORI B W TEAEEER O L T 570, MEZ A
RMNCTE D, £o, RSN DOHRMEB GO T Z & TE D,

- REMAHUI o o BRI bR TR A T2 01T, MU SR~ OB TR
NRICH Z AL D,

964 PEBE~DEE

EEROFEM 2B IC LY, 2RI 40km L7205 2 LRSIz, 1.7 km 23511,
WL /NIE KONER 283 5, AR, BB, BHERL A 88§ 2 B R 22 L2 A 21.6 km,
21km, 129km ThH D, 220 KV EERICKT L, HHIEZ 60m & L7256, FHE S 7o 55/
Jb— MR L EEZR X 2305 ha & 72 %, ()1 R /NI JERR I HHUUT O B2 e T
. MBI 2203 ha S AHE SRS,

PEEMIA S X0 BB 29,210 m D HiE A B Bharatpur ¢ Substation £ THER Sz BRI/ —
N ML, BEFO 132 KV B EIH T H72012, FICKLEmEE b EHINH, T HF
MRS O HIFEIE 197.4 ha & 72 %, T OWFRIE, 73.7 ha 2321, 12.8 ha 23 cHit, £ LT
110.9 ha SN B 722 %,

965 HSYREBE~DEE

(1) AL AEAE
EHIEE (NARMSAP, 2002) (235 T, 2E7E#/L— kI Schima-Castanopris A& —
RS AR Y — | AR BT YD B AR > — L DR 8 2 S ko S — L ik 2 R 81 5

EEML— b BT R —  OBREZR X533 72208 A 1,000 m 725 2,000 m O]
I3 % Schima — castonopsis >~ — AL ET 5, 1,000 m BL T TlE, Schima wallichi & #5344
DIV FEIFARPRIE L TV D, LB/ — biE. Tanahu £f> Dharampani, & Keshavatr VDC
DALET, ZOY —IZih> TR SN D, WRESEAITIET, 5 300 m 225 1,000 m O

BREFAMKASH - BFRTEHISH
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MNCHTET D, BN Z OO BN RIS TR 55,

—J7. Cycas pectinanta, Gnetum montanum, Cyathea spinulosa ® X 9 7% G 18 FE )3 . Shorea
robusta & filZ Z Ok THR-o22> T %, Acacia catechu <> Bombax cieba @ & 9 72 /3 —
JVEIDFMRIEIZ Lo TREFICIEE SN TV DOHEIARS ZOHIKTR.H1 5,

(2 HAEAED
MO — M, AL EEHE 2> 5 O Dun 4 (Siwalik <° Terai Z#5%3 %)
EQINE “Clz\éo Z O)i’@f& TR D & R ST~ D@EREIC H 720 | AR T S E)
WIHIZZAR TH D, BB — M OFRMIL, ARHBET OV RS, 1L D7D A
Schima castonopsis 75)@5‘6 L., IR AN—L OB « BV OEREFEN G0 5, BAEAY,
SEOHTIUCN, CITES, F = VEREHEICE EN TV LNV Db b, b
DT, EEMR T LY =7 POFEMIZE > T, TOAELIRENE S5 TREMEIX RV &
EZbhb,

9.6.6 HMERE - MLE~NDEE

(1) &%=} 5 VDC
ANTFHREZR 2 RIEHT — % & FE1Z, Tanahu A & ChitwanERD 2% %15 5 T A 9 VDC
BT 2B AR5, 7 v/ _X—tT ¢ HEIENEADIKEY AT L%&ifts 220 KViEER
Jb— AN T S WARO N DR R & Table 9.6.6-110R73, ADEEIL 1 kmPdh7- 0 )
210 A, FHHEHEBLT S A, BYEAD XV LA O OFBERIRIIZZ 0,

Table 9.6.6-1 Demographic Characteristics of the Affected Districts

District Chitawan Tanahu
Total Population 472,048.00 315,237.00
Male 235,084.00 146,788.00
Female 236,964.00 168,449.00
Number of Households 92,863.00 62,898.00
Average Household Size 5.08 5.01
Area in km%, 2,218.00 1,546.00
Population Density Person/km2. 213.0 204.00

Source: CBS, 2001

WEVDC &I BT A A DFEEHRORHE 2 | Table 9.6.6-212 719, SEHERT AR Bharatpur
THZHARTEROVDCODIZ ) RO KRENZ EBRHALNTH D,

BREFAMKASH - BFRTEHISH
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Table 9.6.6-2 Population Distribution in the Affected VDCs and Municipality

Village

Development Total Total HH

Commﬁtee/ Population | Household | size Male % | Female % M:F
Municipality

Kahun Shivapur (T) 8,066 1,087 7.4 4,031 | 50.0 4,035 | 50.0 1:1
Pokhari Bhanjang (T) 4,082 832 4.9 1,902 | 46.6 2,180 | 534 087:1
Kesavtar (T) 5,423 1,054 5.1 2,513 | 46.3 2910 | 53.7 0.86:1
Dharmapani (T) 3,914 709 5.5 1,780 | 45.5 2,134 | 545 0.83:1
Devghat (T) 7,620 1,666 4.6 3,691 | 484 3,929 | 51.6 094:1
Kabilas (C) 5,513 985 5.6 2,765 | 50.2 2,748 | 49.8 1.008:1
Bharatpur NP (C) 89,323 19,922 45 | 45,858 | 51.3 43,465 | 48.7 105:1
Total Affected 123,941 26,255 47 | 62,540 | 505 | 61,401 | 495 | 1.02:1
Population

Source: CBS, 2001 Note (T) = Tanahu; ( C) =Chitawan

W2 VDC L Bharatpur 110 E/2 MRS — A b ORERRIE,
[ 5 o H 5 EIE Gurung, #THECd 5 Bharatpur XL 7 v—27" 5 0 Brahmins &
Chettris 232>, Kami <> Damai, Sarki (KDS)72 &, Wb D (LS ARF] 725128 5 Bk b
P VDC 1T/ LT\ 5, %5 1%, Chitwan HRIZHA~ T LBt o
Tanahu BBIZ FLEAYZ < fEA TV D,

Fid 2 < 72unas,

() BBEZTID AN~ LEHE

TuY=7 MIEkoT
WEZATOMEND D, LR b, BIE

ﬂ/
B

-
-

&bV DON Magar, fiel T H

£ B A% DRMAIRIIAT CE THOT, A%HM7
WABERIT 5 LM L HEIIC 20T,

FEHFIAEDO AT AR/ T — X _X— 25 38 L2 OME R X 41TV 5 (Masina Continental
Associates et.al, July 2006) ,

EERL— FRWIZIZEH 32 OMEmRH Y . 55 18 WEEFE., 14 1TFECUHER

W ENA/Na7 8 Ths (Table 9.6.6-3%2 %),
Siv, EEMRERE D

JE AN

A=

SO R & DRI EHRIHARHIR SN D Z L1275,

2t A EMIT 775 hal RAED
BB T T 1.76 ha, 780 @ 75.73 hao I AROHE

TR B 72 THUN AL & 2 W E R O IR 2 521 2 XL, il SR
R Z R 23, 20 D HIEEIX] oG R 447 THIKES B A ST 5724 9 ERE STV D,
TS O THIFTEH ORFESCHE D O SREFE 2B OFEMIZ OV TIX, NEA OB
179 EIA TEMEAZffi-> TIThiLd ThAHH, T o MFEX CTHERTE 5 11 & I13HIc,
Bl L THEOLR TV A BNENREBELFRE NI TV ARNnE#EHY . 295 Lo

L A B AR BT A CRE T B B B 5,

BREFAMKASH - BFRTEHISH
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Table 9.6.6-3 Houses & Other Structures and Features along 220 KV Transmission Line

Drawing SIZ gs; Village No of No of Total Feature Along Within Outside VT/?(;/t\Ilw Comments
Number (m) Houses | Sheds | Structures RoW C/L | T/LRoW | T/L Row m)
230 Dharapeni 1 - 1 - - - 1R 60
785 Banchare 1 2 3 - - 1L 2L 60
2 935 Banchare 1 1 2 - - - 2L 60
2 1,365 - - - - Seti River - - - - 40m wide
3 1,425 - - - - Road to Belbas - - - 60
3 1,545 - - 3 3 - 2 1R - 60
3 1,710 Majhkot 1 1 2 - - 2R - 60
4 3,800 - - - - Gagate Khola - - - 60 20m wide
4 4,127 - - - - Kirandi Khola - - - 60 40m wide
5 4555 | - - - - Chisopani Khola - - - 60 | 5m wide
5 5,126 Kukurdhunge 1 1 2 - 1 1L - 60
Gudi
5,445 1 2 3 - 1 2L - 60
6,027 - - - - Khirekhadi Khola - - - 60
7,051 - - 1 1 Road to Kesabata 1 - - 60
7,693 Guwan-danda 1 1 2 - - 2R - 60
7 8,195 - - - - Road to Kesbata - - - 60
8 8,605- - - - - Sukaura Khola - - - 60 300m along valley
8,901
9 9,854 No Name 1 - 1 - - 1L - 60
9 10,380 Danda Kho;a - - - 60
9 10685 | No Name 1 - 1 - - 1R - 60
9 10,835 No Name 1 - 1 - - 1R - 60 Track to Sukaura
11,781 - - - - Dhada Khola - - - 60 30m wide
14,915 - - - - Bakse Khola - - - 60 15m wide
17,935 Kesartar 1 - 1 Bagar Khola - 1L - 60 110m wide
18,285 Kesartar 1 - 1 - - 1L - 60
18,578 - - - - Seti River - - - - 120m wide
15 19,010 Serenghat 2 - 2 Boad Khola - 2R - 60 235m wide
llllllllllllllllllllllllllllllllllllllllllllllllll -19,245
16 20,045 - - - - Daduwa Khola - - - 60 30m wide

=MLy L C
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Drawing SIZ f{:s:é Village No of No of Total Feature Along Within Outside VT/?(;/t\Ilw Comments
Number (m) Houses | Sheds | Structures RoWw C/L | T/LRoW | T/L RowW m)

;3228 - - - - Narayani River - - - - 160m wide

23,697 - - - - XXHighway - - - 60 Mugling-Bharatpur

23,940 No Name 1 - 1 - - 1R - 60

24,360 - - - - Parallel 132kV T/L - - - 60

24,600 - - - - Bench Mark 788 - - - 45 132kv T/L adjacent to East

27,450 - - - - Das Khola - - - 45 25m wide

27,880 No Name 1 1 2 Tandrang Kholsi 2 - - 45 80m wide junction

28,915 - - - - Khahare Khola - - - 45 52m wide

29,210 No Name 2 1 3 - 1 2R - 45 Crossing 132kV T/L

29,617 - - - - Bharlang Khola - - - 30 For 160m follows Bharlang valley

29,990 - - - - Jugedi Khola - - - 30 220m wide valley

Crossing of 132 kV

30,415 - - - - TIL - - - 30

30,948 - - - - Bhateri Kholsi - - - 30 30m wide + landslide

31,789 - - - - Sal-National Forest - - - 45 | Bench Mark 827 & reserve

boundary

34,786 - - - - Ramnagar Khola - - - 45 40m wide

36,200 - - - - Jal Binayak Khola - - - 45 20m wide

37,858 Chihan - - - Temple Complex 1 - - 45 80m long

38,151 - - - - 132kV T/L exits - - - 60 -

38,415 Ganesh sthan - - - Bench Mark 900 - - - 60 End of T/L _ Substation adjacent
TOTAL 38.42 km 8 Villages 18 14 32 8+1 14 5+5
Note: 1) Approximately 1702 m of river, creek and road crossing

2) Approximately 21614 m of Forest crossing;
3) Approximately 2138 m of grazing and scattered tree area crossing
4) Approximately 12916 m of cultivated land area crossing

5) ROW area required for restriction on land use in the grazing and agricultural land = 86.484 ha

6) ROW area required for forest clearance = 110.94 ha

7) ROW area under rivers, streams, creeks and road not required for acquisition = 10.212 ha

=MLy L C
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9.6.7 RIEFELEME

BERL— MIREHC RS, —EOR S s IC R A RITT E WO R H 5, 8
PR RS L ITR R | ZOREITI LV — MWD LT RHURIZIR O D, E-ER0FE
TR D DIHENC DN T H, HEFEDO L 5 ITHRARIRENEE WA #m%mﬁﬁﬁt
RIEICH O EHAMAEZEZ 5 X 5722 Lidhwy, HERFRIC L LA KIETZE(T
FICHRREXHSRFEmM CORBETHLZ R THRIND, ZHIE, | me f3-Z R L It
SN T D Z ENTE B3, Table 9.6.7-UT 1XELN 72 5 BIZ DV TR T,
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Table 9.6.7-1 Environmental Impact and Mitigation Measure Matrix for Significant Adverse

Environmental Impacts of the 220 kV Transmission Line Project

SN

Environmental
Issue

Environmental
Impact

Stage of
Project

Mitigation Measures

1. Physical Environment

t

o-economic and Cultural Environment

1.1 | Soil erosion

1.2 Land Use*

2. Biological Environmen

2.1 Terrestrial forests
and vegetation*

2.2 | Wildlife and
wildlife habitat*

2.3 | Avian Fauna*

3. Soc

3.1 | Telephone/electric
lines and built
structures*

3.2 Public Health and
safety*

3.3 | Agricultural
production

3.4 Loss of Land and
Property*

3.5 | Tourism and
Aesthetics

3.6 | Occupational

Health

Land degradation
and landslides

Change in land
use

Loss of forests
and vegetation

Loss of wildlife
habitat and
wildlife

Loss of avian
fauna

Disruption of
services

and losses of built
structures

Risks to public
health and safety

Loss of
Agriculture
production due to
disruption

Livelihood and
future opportunity

Loss of tourism
and aesthetic
value

Risks to the
health of
construction and
operation
workforce

Construction
phase

Ground clearance should not be carried out
by uprooting of trees and ground
vegetation

Tower foundation excavation should be
minimized to required levels and spoil
should be properly placed and compacted
in designated areas

Construction
& operation
phases

Reduction in ROW width

Construction
and operation
phases

Reduction in ROW width

Restriction on illegal felling of trees in
areas other than required for ROW and T L
itself

Construction
phase

Reduction in ROW width
Restriction on hunting of wildlife by the
construction workforce

Operation
phase

Construction
phase

Adequate  clearance
conductors above the
electrical lines
Information to local people for the service
disruption during construction

Adequate compensation to the owners of
built structures without deduction of
depreciation costs

Resettlement and rehabilitation package to
the affected structure owner

height of the
telephone and

Operation
phase

Bill boards and hoarding boards with
information about the hazards

Public awareness programs on measures for
public health and safety in the TL corridor

Construction
phase

Adequate compensation of the loss of
agricultural produce

Scheduling of the construction activity such
that the agricultural fields are without crops
during construction period.

Construction
& Operation
phase

Reduction in ROW width

Adequate compensation to the affected land
and property owners with permanent
occupation of areas affected

Adequate compensation for the affected
land under ROW for restriction considering
the future opportunity of the agricultural
land

Resettlement and rehabilitation package to
the affected population

Construction
and operation
phases

Restriction on haphazard storage, camp
managements, and disposal of spoils
Design the tower  structures
complements to the natural background

that

Construction
and operation
phases

Provision of appropriate  protective
equipment and gear to the construction and
operational workforce

Trainings on the possible occupation
hazards to the construction and operation
workers

Note: * Irreversible impacts

9-101
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968 RBIEBEE=-4YVFTIOFTSL

NEA (X, RN—/L OO L 5720 | RERESREE =2V 7 2179 855, BREH
Wb, L UEFEICHNBERERT =41 V7 2 RINATZ 5720 OBRBORRE N E L
TEY, T=F 1 7 EEILEREN EOBLENOEREROMILANETH DL, &bl
EERL— FREOEZRFFO ARRES L OHEMAEOE=4 1 » 7I3EZ b TEETH
Do

9.6.9 MHRERLETMOMKR & iaH

AIEE TiE, RSN TV 5 220KV EBHL— ML D EERBRER CORELEEL T
o, BRERE T, —HRRER SHEBEOHOEUSMNIRE BT RnWeEx bbb, L
P URFERZ R L7221 T e O WBRER & 2 sUZ 2V T, EIA O T B2 08 % 1
LT LTV N H D, F R EBEIE R E O 72D OIEIC T35 O E BT OV TR
DB TH D, AR B F T & B D O O AR CTh 5 —77, 21.6 km
INNTIL DS D ZRAAHIR D B AE A D AERRIZIZIE & A BN E BN D, 176 ha g DB
T A BAREREERRE O DICAT 2 2 2 0 EPHIS L, £70— MAWTIE—E8 O HH1
FIHDHIR X5 aTREMED @V, B FF 18 OEREF R & 14 O a2 EHUVH O 7- 8%
ZTHEBEZBND,

AR, BHEOBRKICE DEBOEAWIT, T FDICHHMEL T ey, &Ik
ENZ B IRHORC A AR S R OB AR A BIE T 57200 R E2FHE T 5 2 LB RAIKT
HoD, FEOFTHIIALBEEREZED-Ta T 8be2=4 ) 7T a T AEER LTINS
VENRDHY | FTREEHEHOGZDLXETH D,

AIEE I, BRI TS 220 KV EBE/A— M BAIOREERL— h LY Bl LT\ 5 8%
HTE TR, A%FMRGTHEICD T TURELRFREZEDOND ZENEEND, 7l
HEOFTIETRITE2A0RERELZTTEY, 26 ORICOWTITEEMZ2 EIA THo%
Frand 2 EnMIfFESND, wthic, BRI LI2EBRL— MEL K/ S—/LVBUF O Environmental
Protection Rule (1997) & JICA H' 4 KZ A 2 (2004)DHEIZH S LEHE Tl & i cE 5,

9.7 REEEFEOLBEH

BREE IV E R EH A RE U, Al BRE AR A TR L TV D BB EOR O
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Table 9.7.1-1 Summary of Environmental Impacts and their Corresponding Mitigation/Enhancement Measures and Environmental Management Plan
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- Degree .
Irr_lpact Itgnjs_/ . Potential Itype of Mitigation/Enhancement Measure Cost Resp_ons_l ble Guarantees/
Project Activities Environmental Impacts Impact Institution Agreements
1. Pre-Construction/ Construction Period
A. Physical Environment
(1) Land Use and Topography
" Inundation of the land for Loss of f:urrfent Ia_ilr;d use S, P ® Unavoidable impact, but selection of lower reservoir Full " n/a " NEA " nla
reservoir opportunity for villagers, | (negative) | g0\ | evel could minimize existing land use changes
and loss of habitat for -
g, : drastically.
wildlife and vegetation
® Construction activities of Land instabilities NS,fT ® Locating the access road route under the Vyas-Shivapur Bio-engineering of the  [® Contractor, |® Part of contractor's
various types in the dam (negative) footbridge rather than through the village, with associated cut batter slopes of the NEA contract
site and project facility sites benefits of traffic separation; access roads (lump sum):
(ljn\_/I(I)_Ivmgélexc_avatlogs, ® Shifting the spoil bank to the river side to reduce the 2.0 million NRs
rifting, asting an affected area;
material removals
® Locating the permanent NEA camp at the southern end of
the flat area and close to the power station;
® Shifting the main access road to uphill from the present
road so that project-related traffic is separated from
schools and shops along the existing road in Beni Patan.
Spoil bank to be Soil erosion NS, _P ® Construction of a dry stone gabion structure at the toe of Dry gabion wall " Contractor, |® Part of contractor's
constructed along with the (negative) the spoil bank; approximately 1,300 m NEA contract
right bank of the Seti River ® Construction of a water collection system for the spoil él(.)Sm_Ihl!gh aang 1m wide):
bank to avoid free flow of the run off from the mountain U miffion NRs
slope over the spoil material; Run off catch drainage of
® Proper grading of the spoil surface with adequate drainage g‘o%”m?'n slope (approx.
provisions after the closure of spoil disposal at the site; 32 mgl-lion NRs
= Afforestation and bioengineering of the spoil area after '
proper grading and drainage management.
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Degree

Irr_lpact Itgnjs_/ . Potential Itype of Mitigation/Enhancement Measure Cost Resp_ons_l ble Guarantees/
Project Activities Environmental Impacts Impact Institution Agreements
(2) Air Quality
* Dust generated from Inzrease in_particulates MS't.T ® On-site vehicle speed restrictions and vehicle washing Water sprinkling: ® Contractor, | Partof contractor's
excavation, filling, and gaseous emissions (negative) before leaving the site; 4.9 million NRs NEA contract
stockplllqg andh_ | ® Frequent watering of the road in the dry season ensuring @ tanl/(grs /day/245 days
(rfgjéﬁgﬁgsna\slgogaie d with that the road surface does not generate dust. a year/5 year)
the construction of the ® Frequent watering of the dusty barren areas or spoil 53“ TﬁSkS’IIORwork_erS:
various surface and disposal areas. y'earm(:u:g; surns)/(évgllsfaer;j1
sub-surface structures and
transportation of the spoil
materials to the spoil bank.
(3) Noise/Vibration Level
* Noise generated from "?gfeﬁse | n | noise and MS't.T ® Care in the placement and orientation of noisy plants away Part of construction cost |® Contractor, |® Part of contractor's
cut-and-cover activities, vibration fevels (negative) from sensitive receivers; NEA contract
i’éﬁi;’rﬁtézg'nbggzgg\ll?g and It is not expected to effect ® Use and correct fitting of silencers, mufflers and acoustic
ground structures and communities living away shields;
transportation of the from  source. _I'JIC_’;’VGVW: = Regular maintenance of plant and equipment;
- : impacts to wildlife are . . . .
construction vehicle. exgected = Awareness programs and information sharing with the
= Vibration generated from ' communities on the noise related issues
and drill & blast activities
in the dam, tunnel and
powerhouse.
(4) Water Quality
" Poor sanitation facilities to Chalr_ltges I river water MS't,T ® Establishment of good water supply and sanitation Sanitation (toilet " Contractor, |® Part of contractor's
construction workforce at quality (negative) NEA

the construction camps and
construction areas may
promote the use of the
adjacent river bed areas for
open defecation dislodging
of solid waste and other
sanitation uses.

Such uses of the river
area, especially in the dry
season, may substantially
degrade the water quality
in the Seti River due to
discharges of organic
load.

facilities in the construction work camps, at actual
construction sites;

Establishment of effective solid waste collection facilities
in the construction work camps;

Public awareness program to the construction workforce
and the construction on good health and sanitation
practices

provisions) at all work
and campsites

4.5 million NRs
(lump sum, about

100 toilets)

Camp solid waste
collection management
system and disposal
facilities:

2.8 million NRs

contract
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Degree

Irr_lpact Itgrrjs_/ . Potential Itype of Mitigation/Enhancement Measure Cost Resp_ons_l ble Guarantees/
Project Activities Environmental Impacts Impact Institution Agreements
" Excavation works are Char_wges I river water MS',T ® Discharge of batching plant, aggregate washing plant, and [® Sedimentation tank for [* Contractor, |® Part of contractor's
lit t

expected to increase the quality (negative) tunnel seepage waters only after appropriate treatment batching discharges, NEA contract

turbidity and total (sedimentation facility) to the natural water bodies; tunnel discharges and

?;’Sp?ndEd SOI'dBS |n_(tjhe ® Public awareness program to the construction workforce Zggrﬁgate cru(sjhlng_l

owing watc_er. HESICES, and the construction on good health and sanitation Ischarges and spot
accidental oil spills of the i disposal area:
- : . practices; P

operating equipment will ) ) ) ) ) 10 million NRs

be released to the flowing ® Disposal of construction related spoils only into defined

water. And also, discharge and well protected spoil disposal sites approved by

of concrete plants, concerned authorities.

aggregate washing plants

etc. provide huge amount

of fine sediment to the

receiving water bodies.
B. Biological Environment
(1) Terrestrial
" Forest and vegetation ;OSS’ dlstttjrbance . qnd MS&_P Forest and vegetation ® Part of construction cost |® Contractor, |® Part of contractor's

clearing, excavation and vzgeatgte}on' 0 existing | (negafive) | For every tree cut, the compensatory plantation at 1:25 NEA contract

grading and other
construction activities

Habitat degradation of
dependent species

trees must be made
® Secure necessary permit for tree cutting
" Implement tree balling where practicable
" Immediate revegetation

® To provide alternatives of kerosene rather than fuel wood
Wildlife

® Selecting the appropriate layout to minimize the cutting
trees (especially from the dam site to the lower reservoir
area)

® To restrict hunting and trapping

" To save endangered animals by a rescue operation using
boats during the filling of the reservoir and relocating them
to compatible ecosystem in nearby forests.
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Degree

Irr_lpact Itgnjs_/ . Potential Itype of Mitigation/Enhancement Measure Cost Resp_ons_l ble Guarantees/
Project Activities Environmental Impacts Impact Institution Agreements
C. Socio-economic Environment
* |nundation by reservoir Inundation of  existing | MS, T | w |rsjementation of restoration of project impacted ® Restoration of project  [* Contractor, |® Social program of
development |nfrastructure_ _faC|I|t|es of | (negative) infrastructure program under social program of the project impacted infrastructure RSISU-PMO | the project
the communities such as ) o . "NEA. local
motorable roads, ® Implementation of rural electrification program under program: '
suspension bridges, foot social program of the project 855 million NRs government
trails, irrigation canals, ® Rural electrification
and electricity program:
distribution. 19.6 million NRs
Inundatlc_)n Of existing MS'_T ® Provision of compensation for affected community ® Compensation for ® Contractor, |® Social program of
community built structure | (negative) | g ctires under the framework of Resettlement Plan community structures : RSISU-PMO|  the project
(cremation, resting places : TR 0.39 million NRs -NEA, local
etc.). " Implementation of affected community’s initiative support ’ '
program under social program of the project " Affected community’s government
initiative support
program:
52.1 million NRs
Inundation of land, loss | MS,P 1w onq acquisition, and provision of compensation including |® Compensation and ®* Contractor, |® Resettlement action
of yield, |nv0I_untary (negative) the affected private land, the affected structures, loss of relocation costs: RSISU-PMO]| plan
resettlement_, ar_ld Impact agricultural production equivalent to one year production, 1,080 million NRs -NEA, local |« Social program of
on the livelihood of and other rehabilitation compensation fees for relocatee . government prog

Affected Persons (APs)

Implementation of separate package programs for
restoration of livelihood and enhancement of quality of
life. They include agricultural development program, skill
enhancement and employment program, affected
community’s initiative support program, women
development program, and community-based watershed
management program.

Agricultural development
program: 27.51 million
NRs

Skill enhancement and
employment program:
10.14 million NRs

Women development
program: 13.03 million
NRs

Watershed management
program: 12.31 million
NRs

the project
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Degree

grading, excavation,
hauling/stockpiling of
excavated and construction
materials including land
acquisition for project site

and crops, involuntary
resettlement, impacts on
the livelihood of APs
including loss of income
due to land acquisition

Finalize the RAP incorporating therein the agreements
reached during public consultations

Land acquisition and provision of compensation as stated
previously

Implementation of several social programs for restoration
of livelihood and enhancement of quality of life as stated
previously

Included in social action
program costs

Irr_lpact Itgnjs_/ . Potential Itype of Mitigation/Enhancement Measure Cost Resp_ons_l ble Guarantees/
Project Activities Environmental Impacts Impact Institution Agreements
Risk of shorgllne eroston MS',P ® Acquire land as risk zones by delineating a 10 m vertical Included in the land " RSISU-PMO[® Social program of
and land failure, W_h(_ere (negative) height from the FSL with measures such as planting work acquisition cost and in the] -NEA the project
the people often utilize : : mitigation cost for forest
the edge of land for ® Implementation of community-based watershed d .
cultivation and  other management program and community’s initiative support and vegetation
purposes program Included in
community-based
watershed management
program, and
community’s initiative
support program
® Influx of large number of Shortages  of  drinking NS, T ® Provide water supply for construction workers by Part of construction cost |® Contractor, |® Part of contractor's
workers water (negative) contractors Community/public health NEA contract
" Implementation of community/public health and education and education " Contactor, |®™ Social program of
enhancement program under social program of the project enhancement program: RSISU-PMO| the project
including the support for water supply taps 15.9 million NRs -NEA, local
government
De_te_rloratlon Of. .the MS'_T ® Implementation of community/public health and education Included in " Contractor, [* Social program of
existing sanitation  (negative) enhancement program under social program of the project community/public health RSISU-PMO| the project
condlthns qnd break of and education -NEA, local
the e_pldemlcs such as enhancement program government
typhoid, cholera, and cost
diarrhea and other
communicable  diseases
like STD and HIV
* | and clearing within Total or partial loss of S.P * Negotiate with PAFS/PAPs for an acceptable compromise Included in compensation|® RSISU-PMO|® Resettlement action
project facility site; site land/farm area, properties | (negative) on valuation and compensation and relocation costs -NEA plan

Social program of
the project
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Degree

accidental risks for local
community people

Contractors to implement proper solid waste management
in the work site, workers will be oriented to observe proper
hygiene and sanitation practices and provided with
appropriate protection gears while working

Construction areas to be enclosed as necessary and
provided with appropriate signage to avoid accidents

Irr_lpact Itgrrjs_/ . Potential Itype of Mitigation/Enhancement Measure Cost Resp_ons_l ble Guarantees/
Project Activities Environmental Impacts Impact Institution Agreements
® Construction activities for Wo_r(l; rtzlated injuries and MS't_T ® Project contractors will be responsible for the occupational n/a " Contractor [* Part of contractor's
the project acciaents (negative) health of workers. contract
Girl | traf'flclfjlng, | ‘End S’T. ® Implementation of women development program under Women development " Contractor, |® Social program of
SeXlIJa_ i anh'ldl ba or | (negative) | gocial program of the project, including education on program: RSISU-PMO|  the project
exploitation, child labor HIV/AIDS, STD, family planning, and girl trafficking. 13.0 million NRs -NEA, local
government
Increase n employment MS,'_T ® Require contractors to source workforce from qualified n/a " Contractor, |® Part of contractor's
opportunities (positive) locals RSISU-PMO|  contract
® Contractors to orient workers on desirable working -NEA " Social program of
relationship especially if there are non-resident workers Skill enhancementand |® Contractor, the project
® Implementation of skill enhancement and employment elguiloy_“l_ent ,p\)l:ggram: NEA, Iocalt
program under social program of the project -+ mitfion NKs governmen
llarl]J(;riiaeies :)npgc\)/retlulzi(;?gs and (p'\cflssit’i\-ll-e) " Priority to be given to local subcontractors n/a " Contractor, |® Part of contractor's
® Priority to be given to local suppliers of construction RNS';’SAU'PMO contract
materials and equipment B " Social program of
® Supply of food and catering to be preferentially awarded to the project
local suppliers
PP Included in social action
" Implementation of skill enhancement and employment program costs
program, agricultural development program, and women
development program including income generation and
micro credit funds
Pot?ntl_al q hez}Ith, NS, T ® Contractor to provide construction camp as temporary Part of construction cost [® Contractor, |® Part of contractor's
sang?tlon and Isa:j_ety (negative) housing facilities for workers equipped with adequate RSISU-PMO|  contract
probiems Inciuding water and sanitation facilities -NEA
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Irr_lpact Itgnjs_/ . Potential Itype of Mitigation/Enhancement Measure Cost Resp_ons_l ble Guarantees/
Project Activities Environmental Impacts Impact Institution Agreements
2. Operations and Maintenance Period
A Physical Environment
(1) Land Use and Topography
® Failure at the terrace breaks Sc.":] hSI'deS assoua_teld S, P ® Completion of protection embankment works with ® Part of construction cost |® Contractor, |® Partof contractor's
associated with the toe mlihetu;;grsecsirvgitfg;; (negative) concrete blocks cover in the vicinity of Bhimad Bajar NEA contract
cutting bydthe strr]eam_, ® Land acquisition program and stabilization of erosion
caving and overhanging prone in the risk zone area from Full Supply Level to 10m
high above
" Selective planting of ground cover and trees at the base of
areas susceptible to erosion in tributary stream leading into
the Seti River
® Land acquisition program and stabilization of erosion
prone areas with suitable tree species in the vicinity of the
Wantang Khola, the Pedhi Khola and Tittuwa
" Full supply level at 415m Backwgter effects of the NS'_T ® The annual flushing of the reservoir at FSL 415 m will " nla " NEA " nla
and flushing operation reservoir (negative) effectively control any sedimentation.
" In the case that nominated Full Supply Level is 415 m, the
sedimentation will not happen around the Bhimad Bajar.
" The backwater effect after the sedimentation is minor.
® Diverted water flowing out :m%af:t htod agrlcultura: NS’.P ® The agricultural land on the left bank appears to be high ® Land acquisition cost for |® NEA " nla
from tailrace outlet and tﬁ: d:ar:nt e downstream of | (negative) enough that it would not be affected. agricultural land on the
:jmmedtlate |ncretasel of b ® The agricultural land on the right bank will be acquired for right bank
ownstream water [evel by the construction.
dam operation ] ] ) )
® The permanent river protection work will not be required
in this section.
® Monitoring of sedimentation patterns should be undertaken
in this zone for at least 10 km below the outlet.
(2) Water Quality
" Environmental flow Chapges In river water S, P ® The mitigating effects of joining the Madi River " n/a " NEA " n/a
quality and flow volume (negative)

downstream which has a flow regime equivalent to 75% of
the Seti River flows.

Impacts on the river’s aquatic ecology and fish resources
are unavoidable in the section of the Seti River
immediately downstream of the dam and must be
mitigated to the fullest extent possible.
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Impact Items/

Potential

Degree

Responsible

Guarantees/

displacement of species

Gandaki A hatchery for
added production &
facility development and
research for Upstream &
Downstream Stocking in
Seti River system:

73.6 million NRs

NEA Extension program
for fisheries and
mitigation to local
fishermen:

1.0 million NRs

Project Activities Environmental Impacts ﬁg;g{ Mitigation/Enhancement Measure Cost Institution Agreements
" Eutrophication of the Char)ges In river water S, P ® Installation of Fraction Fence system in the reservoir n/a " NEA Part of contractor's
reservoir quality (negative) ; ; contract
" Development of sewerage system in the upstream urban To be estimated, but not |® Local
area to prevent waste water with nutrient salt flowing into be covered by the project | government nla
the river
® Sediment flush operation Chalr_mges in river water S P ® Optimum operation to minimize environmental impact nfa " NEA nfa
quality (negative) based on experiences of operation in Japan
B. Biological Environment
(1) Freshwater
" Change of flow regime due Llocal __aquatic habltadt MS'_P ® Fish hatchery backed with open water stocking of suitable Financial and Technical [® NEA n/a
to dam alteration and | (negative) fish species, as is being done at NEA’s Kali Gandaki A Assistance to Kali
permanent/temporary HEP
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Irr_lpact Itgnjs_/ . Potential Itype of Mitigation/Enhancement Measure Cost Resp_ons_l ble Guarantees/
Project Activities Environmental Impacts Impact Institution Agreements
C.Socio-economic Environment
Downstream safety
* |mmediate increase of Danger  in dowdnstrgam S.P ® Installation of siren system ® Siren network along the [ Contractor, |® Part of contractor's
water level in power communities and river | (negative) = Public awareness on safety for downstream communities Seti in the downstream of| NEA contract for
generation and just after the users dam (lump sum): installation
sediment flushing operation 3.5 million NRs
® Awareness training on
the safety measures to
downstream areas (lump
sum):
0.3 million NRs
White water rafting in the downstream of the dam
" Decrease of flow volume in Da_ng_er .Of hthe_ raftlng S orPMS, ® Scheduled rafting activity to avoid immediate increase of " nla " NEA " nla
non-power generation activity in the river an . water level
camp site at the riverside | (negative)

period, and immediate
increase of water level in
power generation and just
after the sediment flushing
operation

for the rafting participants

" Public awareness on safety for both rafting operators and
participants

® Select safe location of the camp site for the rafting
participants
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Table 9.7.2-1 Environmental Management Roles and Responsibilities

Organizations

Roles and Responsibilities

MOEST

Ensure that the environmental measures and cost are included in the project
documents and tender clauses prior to the final project approval

Monitoring of the overall project once a year during construction

Auditing of project performance during the operational phases two years after
project completion

MOWR/ DOED

Ensure that the environmental measures and cost are included in the project
documents and tender clauses prior to final project approval

Monitoring of the overall project twice a year during construction and once during
operation

NEA Board / NEA/
NEA-ESSD/ Upper
Seti Hydroelectric
Project- PMO

Ensure that the EIA and EMP measures are incorporated into the final project
design and costs.

Acquire the necessary permits and approval for project construction and
operation.

Ensure that the project construction activities are in accordance with legislative
requirements.

Implementation of repair and maintenance of project components, including
environmental safeguards, as recommended by the EMP, MOWR, DOED and
MOEST

Monitoring and record keeping regarding environmental measures and impacts as
per EMP

Ensure public participation and involvement in all phases of project
implementation

Panel of Experts
(POE)

Review and recommend the final project design and ensure that the EMP
measures are included in the design and tender

Review the monitoring and auditing reports of the supervising consultants and
Project- Environmental Monitoring Sub-unit (ESMU) and recommend corrective
measures to meet the EMP objectives

Detailed Design
Consultants

Incorporate environmental mitigation measures as per POE recommendation in
the design, project cost and tender documents
Include EIA recommendations in the design, project cost and tender documents

ElA Consultant

Verify and improve upon the earlier EIA reports and EMP and recommend
environmental measures to the Detailed Design Consultants

Verify and prepare detailed programs for Affected Persons/Affected Families and
communities and recommend the final RP costs to Detailed Design engineers
Verify and complete RP and recommend final RP measures and costs to Detailed
Design Consultants

Supervising
Engineers

Approval to civil construction as per design

Monitoring of civil construction as per the detailed design
Ensure that the EMP provisions are implemented and recorded
Ensure that the Project corrective actions are duly implemented.
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Organizations Roles and Responsibilities
Upper Seti RSISU:
Hydroelectric Project | = Implementation, and supervision of land acquisition, compensation and
- ESMU resettlement as per the RP, and record keeping of the same

= Implementation, and supervision of SAP as per SAPF

= Liaison with other Nepalese authorities for the EMP/RP/SAPF items

= Information Dissemination through the Public Information Center and other media
and collection of feed back through regular consultation with various stakeholders

= Distribution of the Project's bimonthly monitoring reports of EMSU to different
central and local level stakeholders

= Project grievance and complaint handling

EMSU:

= Monitoring of natural environmental, RP and SAP mitigation measures as per
EMP/RP/SAPF by EMSU and recommend concerned engineers and  sections for
corrective actions and bi-monthly report preparation

= The environmental impact and compliance monitoring of construction works as
per EMP by EMSU and recommend corrective actions to supervising engineers
and bi-monthly report preparation.

Construction = [mplement civil construction, as approved by supervising engineers

Contractor = [mplement mitigation measures, as specified in EMP and recommended by
supervising engineers

= Front Line Monitoring and record keeping of environmental mitigation measures
as per EMP through a special monitoring unit

= Maintain a good public relationship with the project area people

NGOs, CBOs, VDCs, | = Monitor implementation of all environmental and social mitigation measures in all

/ Municipality and stages of the project as per EMP, RAP, SPAF
DDCs and other = Ensure that the public participation and involvement in the project implementation
stakeholders is maximized by the project owner, consultants and contractors.
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Table 9.7.4-1 Summary of Administrative and Management Costs for ESMU

SN Particulars NRs. Million
1. | Consultant Remuneration 17.34
2. | Support facilities 32.47
3. | Information Dissemination and Feedback 1.70
Grand Total 51.51

Source: Supplemental EIA Survey, 2006, JICA Study Team

975 BEBE=—4Y 4570554
RIEE =2 ) 7 2 LN OBGETHEM T 5,
o TR SN REEIIROUGE R & BRETAE BRET NI B LT 2,
o WEAFDBREEIMEHE S ToRT A—F —F W CERNRE=42 Y v 7 % Ei T 5,
o BRECE PR DA M A HIE LILOREFI SR IS5 T IR E1T 5

FiE T IUE, BERRERE GO T EEX DN BT DR - dEERICE SN T,
FT=X VU THEERET S, FERARTA—F—2GARREE=XY v 7iE%
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Table 9.7.5-1 Environmental Monitoring Plan

Project Phase Method and Scope Parameter Location Frequency Responsibility Cost (NR)
1. Pre-Construction/ Construction Period
A. Physical Environment
" Land acquisition = Measurement of = Dust (TSP/PM10) = Jhaputar and Damauli (close | Three times a year in dry Contractor NRs 5.3 million (lump
" Vegetation ambient air quality to the District Public Health season (Nov., Feb., and sum '”C'“f_"”g air, water,
learin/t Offi May). noise, spoil
¢ ea-rmg ree ice) Baseline data shall be management, land
cutting taken before construction erosion, etc.)
® Excavation works in dry season (April/May)
® Foundation works
= Compliance of a) Grgvelling of road and its a) Along the construct?on road a) Once a three months Contractor Part of contractor’s
mitigation measures maintenance _ b) Along the construct!on road b) Once a day contract
for air polluti b) Control on vehicle speed ¢) Along the construction road ¢) Once aday
orair pofiution ¢) Watering of roads d) Temporary waste stock d) Once a week
d) Careful handling the facility and disposal site e) Once a week
contaminant or dumping of e) Excavated area f) Once a week
dusty materials f) Construction sites
e) Covering of exposed areas
and site restoration
f) Provision of dust mask to
drivers and workers
= Water sampling and = Flow velocity, discharge, 1) upstrear_n of the reservoir, 4 times a year in 4 seasons Contractor/EMSU-PM Included in the_ Iump'
analysis water temperature, pH, 2) rgservmr area (close to dam (November, March, June, O-NEA sym cos-t mentioned in
ductivity. total ded site), and September) air quality (dust)
conductivity, total suspende 3) confluence with the measurement.
solids (TSS), total Madi River,
phosphorous (T-P), Total 4) immediate downstream of the

Kjeldahl Nitrogen (TKN),
ammonia (NH3), nitrate ,
nitrite, dissolved oxygen
(DO), and BOD5

tailrace outlet

N Y a
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Project Phase

Method and Scope

Parameter

Location

Frequency

Responsibility

Cost (NR)

level

to District Public Health
Office), and Beltar (near the
school)

Baseline data shall be
taken before the
construction.

EMSU-PMO-NEA

= Compliance of a) Adequacy and operation of a) Engineers camps, a) Before project and Contractor Part of contractor’s
mitigation measures Wat_e_r _supply an_d sanitation construct!on camps and every 3 month contract
. facilities at engineers camps, construction sites b) Once a week
for water pollution construction camps and b) Engineers camps, c) Every six month

construction sites construction camps and d) Once a week

b) Collection of solid waste and construction sites e) Before project and
safe disposal practices at ¢) All over the construction site every 3 month
engineers camps, construction | d) All over the construction site f) Before project and
camps and construction sites e) Storage facilities every 3 month

¢) Awareness program on health | f) Treatment facilities g) Once a three months
and sanitation g) Batching plant aggregate h) Once a day

d) Prohibition on open washing plant, and tunnel
defecation and solid waste discharges
disposal h) All over the construction site

e) Storage facilities for fuel,
lubricants, spent oils, and
toxic chemicals

f) Treatment facilities for waste
water of batching plant,
aggregate washing and tunnel
seepages and its effective
operation

g) Water quality test for
discharge of treated
wastewater from batching
plant aggregate washing
plant, and tunnel discharges

h) Disposal of construction
spoils only in designated
areas

= Measurement of noise = Noise level = Jhaputar and Damauli (close " Twice a year Contractor/ Included in the lump

sum cost mentioned in
air quality (dust)
measurement.

N Y a
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Project Phase

Method and Scope

Parameter

Location

Frequency

Responsibility

Cost (NR)

Compliance of a) Placement of noise arresting a) Construction site near the a) Once before Contractor Part of contractor’s
mitigation measures equmer_lt _ _ re5|dent|a! area construction contract
. b) Correct fitting of silencers, b) Construction vehicles and b) Once a three months
for noise mufflers and acoustic shields machineries c) Once a three months
¢) Maintenance of plant and c) All over the construction sites | d) Once a day
equipment d) Blasting site e) Once a three months
d) Blasting restriction provisions | e) Blasting site f) Once a week
as negotiated
e) Blasting design and follow
ups
Compliance of a) Vegetation clearance only to a) Along the project boundary a) Once a month Contractor Part of contractor’s
mitigation measures requnred_ limits such as_FSL 415_m area for the | b) Once a week contract
. - b) Excavation works only to reservoir, dam site, and c) Once aday
for If’md instability and required limit by the design project facility sites. d) Once aday
erosion c) Side casting of excavated b) All over the construction site e) Once a month
earth ¢) All over the construction site f) Once a month
d) Management of spoil in the d) All over the construction site
designated area e) Batching yard, spoil disposal
e) Maintenance of toe protection area and tunnel discharge
structure, and drainage areas
structure at spoil disposal; and | f) Along the access roads
sedimentation tank at
batching yard, spoil disposal
area and tunnel discharge
areas
f) Civil and bio-engineering
protection works and their
maintenance (including side
drains) at access roads
Biological Environment
Land acquisition = Compliance of ®= |dentification of illegal tree = All over the construction site | Frequent and at random Contractor Part of contractor’s
Vegetation mitigation measures cutting and poaching and adjacent area patrol contract
clearing/tree for illegal tree cutting
cutting and poaching through
Excavation works frequent patrol activity
Foundation works
Habitat loss around the | ® Number of habitat loss = All over the construction site | Every four months Contractor/ NRs 1 million

project sites

identified before construction

and adjacent area

EMSU-PMO-NEA

N Y a
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Project Phase

Method and Scope Parameter Location Frequency Responsibility Cost (NR)
Species occurrence Number of wildlife species All over the construction site | Every four months Contractor/

around project sites and adjacent area EMSU-PMO-NEA

Construction Damage to habitat and/or All over the construction site | Once a week Contractor/

disturbances around death of wildlife due to and adjacent area EMSU-PMO-NEA

project sites construction activity

Mitigation measures Implementation of the All over the construction site | Every four months Contractor/

compliance for proposed measures based on and adjacent area EMSU-PMO-NEA

wildlife conservation designated schedule

Aquatic life and Identification of aquatic 7 baseline stations Every six months (dry Contractor/ NRs 1 million

ecology survey
(fish, phytoplankton,
zooplankton and
aquatic insects)

species

season and wet season) for
5 years

EMSU-PMO-NEA

Observation of
compliance of
contractual mitigation
clauses

Adequate implementation of
the mitigation measures

At the designated location of
the measures

Every three months

Contractor

Part of contractor’s
contract

N Y a
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Project Phase

Method and Scope

Parameter

Location

Frequency

Responsibility

Cost (NR)

Operation and Maintenance Period

Physical Environment

Operation and
maintenance of
dam

= Water sampling and = Flow velocity, discharge, 1) Upstream of the reservoir, 5 times a year in 4 seasons EMSU-PMO-NEA NRs 3 million for 20
analysis (except water temperature, pH, 2) Conf_lue_nce with the (Noyember, March, years
. ductivity. total ded Madi River, beginning of June before
reservoir area) cor? uctivity, total suspende 3) Immediate downstream of the | the sediment flushing
solids (TSS), total tailrace outlet operation, end of July after
phosphorous (T-P), Total the sediment flushing
Kjeldahl Nitrogen (TKN), operation, and September)
ammonia (NH3), nitrate ,
nitrite, dissolved oxygen
(DO), and BOD5
= Water sampling and a) Water temperature, turbidity, a) 0.1 m from the water surface, a) Once a month EMSU-PMO-NEA Included in the above.
analysis (reservoir DO . 0.5 m from the water surface, b) On(_:e a month
b) pH, BOD/COD, SS, coliform 1 minterval from the water c) Twice a year (End of
area: close to the dam -
i counts, chlorophyll a, surface to the bottom May just before the
site) Pheophytin, inorganic b) Surface layer (0.5 m from the sediment flushing
nitrogen (I-N), inorganic water surface) operation, and
phosphorus (I-P) Middle layer (half of the November after
c) Ingredient of bottom sediment water depth) stabilizing the bottom
d) Phytoplankton Bottom layer (1 m above from condition)
e) Heavy metals, hazardous the bottom) d) Once a month
substances, carcinogenic c) First surface layer of the e) Twice a year in dry
substance sediment season and rainy
d) Surface layer of water season)
e) Surface layer of water

® Monitoring of riverbed

sedimentation and
erosion

Riverbed sedimentation and
erosion

Several designated locations
in the downstream riverbed

Once a year in dry season

EMSU-PMO-NEA

NRs 2 million for
20 years

N Y a
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Project Phase Method and Scope Parameter Location Frequency Responsibility Cost (NR)
B. Biological Environment
= Operation and = Transect survey for = Wildlife species and = All over the construction site | Every 3 years for 20 years [ EMSU-PMO-NEA NRs 1.2 million
maintenance of wildlife population, habitat condition and adjacent area
dam
= Aguatic ecology " Species composition = 7 baseline stations Every six months after 2 EMSU-PMO-NEA NRs 3 million

survey for impact
analysis

years of the project
operation,
Once a year for 10 years

Compliance of
mitigation measures
for aquatic lives

a)

b)

c)

Compliance to release of
environmental flows at Seti
Compliance to restriction of
fishing activities below
tailrace

Compliance to fish stocking,
fish release in the reservoir
and downstream area

a) Damsite

b) Downstream area of the
tailrace

¢) reservoir and downstream
area

a) Daily

b) Daily

c) Once a year for project
life

EMSU-PMO-NEA

Part of project operation
cost
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