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AR ATAET T HedTsd AdasdebT aRAT TUHRATAREH] BT a4
WEAWHS TAEEHAT AEdiHd oAl g MY i ATEREAT ¢ T qasie o
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TEAIerd ATASTAT US| SaTeAsh! Lesser Himalayan Metasedimentary Zone HT E eI EX
AT ATATST PEHT T ATl qEDl A Hagen (1969)@ Nuwakot nappes e ICEEa
Mahabahrat synform Ea) Synclinal core HT ‘th?gl
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Indian Plate |TYeal ZHeaHT faahibd diHaar northernly inclined ¥ (Thrust) T& 3T
CEEY g g | IALGRT TIEUTHT Main Central Thrust (MCT), Main Boundary Thrust (MBT)
and Himalayan Frontal Thrust (HFT) T ER U ATATSAT  Lesser Himalayan

Metasedimentary Zone AT erg TG A= unfossiliferous sedimentary T metasedimentary

dglet qigrgg™ SIHHT Pre-cambrian S/ Miocene TaeraT Quartzite, Phyllite, Slate and
Limestone ST FEMEE IS~ | ATATSHT TEdTEd &7 qdT STATame 7] J-ee g
ELIRTTS W@ﬁmal IY ATASHTHT Probabilistic Seismic Hazard Analysis
(PSHA) faramT T8 & +d Hedtse &l AT &3 Seismicity Beltae 30 6./,
ATEHAT Wbl TIUHF |

Y.} Sfere ararare

ATASETE A g9 & 99 ddedie ©eo . Wl g | A IO wefaryg
BT T T A ST e T Rl T Il Yellich] €UEE Uge | ALAAHT HHAT
AT SAAT SR YT aeaiie® qUHT G| T8 AT A0 Teaqdr ard

(Shorea robusta), ﬁl’(ﬁ (Dalbergia sisso0), gﬁ (Toona ciliata), o (Garuga pinnata),
s (Schima wallichii), At (Madhuca longifolia), @Ic  FeaT (Pinus roxburghii),
R (Bombax ceiba), oI (Aegle marmelos) e FET TAEAM IsTide® el |

ATATSAT ST (ST (Maesa chisia), ﬁ'@l@ (Rubus ellipticus), @Fﬁ (Callicarpa arborea),
ATl (Bauhinia vahlii), SIHRET (Thysanolaena latifolia) aﬁw (Shrubs) 9Tg=g |
g (Indigofera heterantha), oaadl R (Mimosa pudica), %ﬂ'{ (Zanthoxylum
armatum), EIE (Acorus calamus), 3@:& (Justica adhatoda), 513 (Imperata cylindrica) o
AT WWWW@IW TTHRI (Lantana camara), T8 FX
(Ageratum conyzoides), AT 7g‘g‘ﬁ(Bidens pilosa) T Al AR (Chromolaena odorata)
TEAT [HETET AideE Ut areus {2 |

T ST, AR, SABTHT FHHAT SRS &HT 30 TR STHRT FASeeeh! SR T I STRISHT &
AT S gl g waen e faqar (Panthera pardus), sw e (Felis chaus), =wa
(Naemorhedus goral), & (Sus scrofa), =t 7ar (Herpesters edwardsi), @was (Funambulus
pennant), Tt sfer (Macaca assamensis), == (Bat spp.), @ar (Muntiacus vaginalis) a1 & &)
wiguar s (Ophiophagus hannah), m&+ s (Calotes versicolor) @ &7 | STEeHT &mr urge
e agean (Ardeola grayii), #vs g (Stigmatopelia decaocto), ===t (Corvus splendens),
= At (Hirundo rustica), = s (Passer domesticus), a® g&  (Streptopelia
orientalis), snfs & =)
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ATATSAIHT G T AT ANTCRT AT AT, macroinvertebrate, T periphyton
IS AGHT AAEAT T TS G5 AAT AT YD AT | AeTaTHh! HHAT
Cast net TINT T W& ARHTAT FHICIRUGSH! TAT HET GIATHT THAT GgHaT Tal ST
Q0 YSids! AGl qRUH 0 99 g9 Tehl TN (AT ATgee 99 ) T4
FIANUGHT TEAT Yy YS! WG TEUT AT | T8 T8 ST q € taxa T 932 total

richness macroinvertebrate v& dgH I *l?{l\lot;l T W@ © order B® Plecoptera,

Epheremoptera, Trichoptera, Diptera, Odonata, Coleoptera, Hemiptera T Megalopteral%zb"f
FA ATEPT% I F AT Y. WEUH! T Wl macroinvertebrate T GSEAT T
TWH! T T ATATSTT TITHT HIGTH! AT THT bl TG | HIST Giell, A<
Tl TS &3, T ! Tocll TS &7 AT 1 Tde® T AAGAHT & TS

periphyton qrgues o |

¥.} g, Ade qar diesids  aramE

T ATSHIEIE HYHT, e, Iy € WA T SR AT T Sewer, B,
BIARISH T 3 AT HT 36 FSEE Toael FHIEd B L | BRY GASAD] AT
ATATSATAE FATAT UYL R BT HET J¥ES BRYH! AN Ao G0 YD
TorT | AT RUAT &AW 9%,.50% BRGOHT T8 JRHA T 0.9 3% SR Aigal
THA WhH! TEUH! GGG SFAFT Y& TRYUAT RS FA&THT ST
9.8 3% TAEEAT ! TFAT | A TRAREBT AR ¥.G ST Wbl ardwg | ferger
AT BT T&T (L3.0¥%) Bl Gear Aeel (Y&.RE€%) I W&l oig <iag |
AT FHE0 TRUHT RYAEeH ©9.50% FFEv/&A, 9%.93%  meamy
SIS, ¥.63% 3 T 3.59% SHA ATl Wl g 9 %R (0.¥¥ %) 5w
T [0 | = seaiiq 99 © Al S a9hEe TR |

AT BRGAD! HA STEAT 19,23 T WY Y. Q% SAGEdr L AT W1l HH
SHGHT G, 91%.3% ardl (srega=d) W@dr g 97 U0y SEedr &Y av "y
JHT GHEHT G| slfeel oY 9q S (89 %) /A UM TN WEAH SEEdl § SEHed
.39 % SIGEdT qaf8Teh JASHICHT TehT G| R3.3%% SIGedT HiT q41 Tearerar
T AT IHIEEh! AReEE 3.8y TR G| HEE QY. 3% THIA AW T
T Y.33% AAHTAUTH G | T ST qhd TUEdT Hed . Y'Y % S Wl

T |
&. gEarae! faeeq fagmr
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JEQAd ATATSTAT AT AT WOHT EaT TH AU THE T A
ST BT | I ATASHTRT atgehl 3918 (Y'Y ., foundation IEd) EhT | ATATSTIH]
Tl e AAEE FEINUSSl Tl ANE e, Sta Sl i
ATTTHT ATIHT st oI €, aferepi Ierg T sifgeel foefaw FHaor wikuasr
ORI | 79 HWw A TIAT Stadl Ay, [va SEeAT sftg aesar aaee
AT AR B @Afd T aET Wifaied qur efaufd sqasml Arash Aead T TRuH!
friT | 72 =i qed GeemTee wed e, HHEREEHN ATa, Jea &
AMepT AT A= [Aeeuees! aiar degqa MU €@ |

. AAETNT THE

9.9 THRCHS T

TS ATASAT (AT HUAT AAST S WA [ A9 Gl Aared! | A
o 1Y | AASTE Hed GRRICHE THEEE M ITaR Wl S|

o UTAST [HATTHET HHAT HRT 500 (peak period) FeRHEEAS ASHIH!
A FeTshT A BTHGRE®H! S0 T TEAH! BT EL

o  HATASHAT (HATIDT FHAHAT AT AR G TRATTHT ATAAH g AU T
SHAGRTHT FAg" g WY T TR e g Soing aegan |/
qGaT AR [ g |

o TS (AT FHIAT FATTHT R ATIAH AH AT TAT T TAHAT
Ay (AT AHWETH! TANT TG TG0 DT TXGH FHA g g1 |

o ATANHIHI FH T Txel ok THHT AN AT TS qaATIREDT BRI
AT ST QETEe T YHues wed g, Tawed, ATdH! Hhma g9 |
THHT Y TAHET FATEAT IR, F T I @b qer e
FTEEH TE T TaET 99 513 |

o HATISHIH! HEsl A qd1 HAHT AHT TPARSD! AT HRA 300 S TR
FHER T, T qiefs o gemafe SHetfthe®dr Tagars awar T
ot ATgHr AT feggg |

o AUEHN TS TAT STAETIAT GRIT T gewT HEHAT GHA e geara T
e MUH Il AT ICHEAD! [AFTAAA TCTIA, Hl ATITHT REXAT <3,
T WA fgd AW 9fd T qe A g |

V. TABIACHS THAT
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©3.9 fwior=Rer
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e T FABT TEEE FIIIT Uel T AAT-qEeH] ATETAT HTL THHT G
T ATEADT IJTHA T ITHRETATS GHA AR I |
o AT FHIVIHT RN FeTDT UR ARG TGH Felel STeitd ATareCorar FH
FEL T |
o [HAIUTHT HHAT A &R FAR WEAAHT TGaT ATATAAT  A-AS b
AETSATHT TATT U T TBEEH] SHEC A-qA-qH] A FHA A T
"% Hcacs g1 94 |

.3.9.3 WA, e a9 |iegpide arara<on
o HATASHT AT T &9 3.44Y & Mol o gy T 9a9d ol S sAfewrer
&7 Y ICATEAAT HE T T TG T AREARRT AT STap- AT i 98T
g |

o AN AT TET HHIRGEH Teey Grerrdl AGHe® g1 99 |
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o HATASET AT HUHT 9T 9l Hé*—llr:d(, R 9dl €I T ¥ adl °Ulc galTHI

R
o AWNHT YAE &AAT ¢ & GEde®, 38 (R) 9 #Ecall WSH
N

(FTANTUEHT HRER, HeA TERT AHAN), INAS FFH T river crossing,
ANISHT Landfill site AT T |

©.R.] I AT
ATATT FAATH! THIAT [THIIRT GHIAART hel HH THRICHES TE I Sggi |
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.3.%.9 s =
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9.3.3.3 TS e T diesfde  amaraReT

o TS (AT GEe qUuEl §Y HHEREEST A T WEg qEd &
T AR, 3FE ST aeqEEal W Hed Wi ¥ fdE BrarmardEr
HH A3 |

o AT TAEH TET AfoE, WS TAT short circuit Wﬁ%’%‘@?ﬁ
REEERNN
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AMY=aTe®, TE qAT MeaEde® ST THATET &+ |

<. ATAENT TEHT TR AT +TAHT T ST E
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£.q FHRH® TAE TEPT STAEE

ATATSAEE FAH TATET BXGL qT S g edb] AH-aBears (3 U Held dlierH,
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G.R THRHAD A “FAHWH] IUAEE
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wed R &, W REive SeEHTi qEavad TEedE 399w
landscaping R W ATEITHT Hﬁwﬁﬁﬁ T ST edls  S9ded
TS | T ST TN &1 HH Hed I ST TINTHT TEHEr G514 |

o JUYH HAAC HA HIdH] GFAT T | TG HIAD! AT &1 FHAD] AT
YT T | AT AT Anchoring AT Bioengineering SEar gfafer s
A ATAE T |

o WEH HCH TAT T T&T IUIH AR FAANg Tae dAqeg | s
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HIEEEH] SAAEITT T |

e T WA AUd YAEH! 0y ATAENT FoE YA T Teaware T
ete gar giews |
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%.3.3 Wi ArarEe
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EIREIERCIERIRITSEN

C.R.3 OIS AME T QAN Arara<or

o TUTH YASHHIAN ATAYAF T ST NI ST W UA, 03y BT ThT
o FgERE @idfd Faier gedfifdere Fofr iesr ) @ ager afaad
YT A | ATATAT TATTHBTATN ATIIHH IeT ST SATET T ATASTATRT
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TREAS |

o AU AT AT Ahd HIHATIAAT JANTG €aeed T FREr aa-d
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SUHTTEE  (Fire Fighting Equipment) ST, TFIel-q qAT  ¥@eed Eas-Cal
SYAEIA, ATHITE NGH TI AT WAERAT GFewell qleTdHeb!  cqaedT
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T, | AT &A% gow &H HHEREEdls Sudh ardraxl FHi T+
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AT GHR wiFaE (¥ 9aT), 300 RPM wifaE TateT
R. TAW
TAE e (+.) R A -

Horse Shoe shaped
THE AR (ST x IAE) T wwens (7 oy fr xey f, -

3zy M. T 300 .
i‘I;l: Water Level (TWL) (Fl'ﬂ'sﬁ AT D AT Y180 WY
qo. st
Dry Energy (GWh) Y5R.009 (31.30%) 9,088.2%
Wet Energy (GWh) 9,063.45 (&¥.53%) R,009.9%

9




FIATISH TANTITH TAAGT AATT (§ 50, Y0 H, aT) AT FHIE HATFT HadzT
- LERUES [LERUES
(@ w. 1) (g Frafeor aor FEEE.)
Total Annual Energy (GWh) 9,8 Y. &Y% 30&R.90

9. ararET

T S HT AR

9,909.¥3Y B. 99 &4

2aTST U @] gedl ([T T st smane)

30%.9%%
(£¥.RC 9¢T TEe®
R¥q.5&9 9T Tedrsedr)

ECTSd U €@ Gedl (FH Smare A7)

93zc9&%
TG -3%.09Y 9T T ool -
q0% 940 9dd0

q 3. S-S

FAH O S ¥3& T -

foreatua wean HIE R,908& ST

Hraiv® T Yy =ar _

Rlirsy woYy Far

e oA AT -35,00,3¥0 FH. )
T AT - 389,859 F

AT JHIEd ERARER UUR -

AASAEE SIRIH qUHT B (Vulnerable Q904 i

Households):

AFSHAEE AT T BRAER (Severely 9930 )

Project Affected Families - SPAFs)

gTterd ST (%))

FA: 14¥0.33% T.

iz




FIANTISHT TANTIYH TAEET AT (§ 50, ¥0 H, aT) AAEINT FHT HATFT FiadaaT

- [EELU S [EERUEES
(@ w. 1) (g Frafeor aor FEEE.)
o T & 909.¥RY .
o ol 293.44Y% T
o TSENT: 0.¥93 T,
o T fAEd Wi 9.%63 T
o TEAT: 39.449 7.
o THSHT TULUHI/AEAHH: 1.36 7.
Y.€5% T
Built Up Area (2.) TRt 2.56% 7 -
eI 2.57 .
13. SgSel™
GEIE] 3YY.R9 T, FHATE & -
:\:I::gl}ggg;p;o(s&/s?spect Loss (Water supply & 0.03Y )
Y. SATFSER AT
_ _ _ 9.%.305,2¥0,349,309.R /- q. ©. 3¥¥.5¥0,000000,
*Including VAT and contingency (excluding IDC) (including VAT and contingencies cost)
Including VAT, contingency and IDC TT. I3K,040,458,305.69/- -
Project IRR % .99 -
BC ratio Q.Y -
Equity IRR % 9.0 -

GIT: GEIETar 99T JiddaT, 707y
«STTTHT qOHT FHFT FRUEE
o TTHF TUIT GSIZUFEI T [HE AT T Gl T eS|
o ITAITTIHT ETHAT SCTZTHIT ATTITTHET GCTTE®d! ATHE T TRANT Ji4 F2HT 5, Fdcd THA TIT F2TTH o/

1%



FIANTISHT TANTIYH TAEET AT (§ 50, ¥0 H, aT) AAEINT FHT HATFT FiadaaT

o TARI &7 FHH UFE FAAMNT AlAgd AT FA HUH G, TEd JTCITA T FATSAH] ATRIHATAE 917 ~q7 IF
o IS TT FRYBIT T T T ca0IF ATeAT AFH ATHT 9T G/
o TR UEF BAZT FART FeT 7& T ANT-FHTE] SI-T79RF FTATTEE GiArad ol &

30



FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AAEINT FHT HATFT FlaaaT

R.Y¥ AESHD GEAREH! 9@

R.¥.q € SrEHET

YEAIEd RCC Stshl Afdeal To7 Toal qerd & geaal Cofferdams fSSe Ut
g |

AT &Aas AT T gFEl AGEIT HH T GednT aAe Seedcl Aarr A
cofferdam g% AT RAE | FW0T sr@temr 9 sty Toaee sgd™ TS Jeads
gﬁf%‘cr T gﬁﬂ?ﬂ River Diversion Tunnel [0 TR | A€l SATTAT Cofferdam <1 FHHTOT
TS LA Y& a1 1 JUIeh ] qag HEd TEA qgd T8+ | a9
ATISAMT 1S 4815:2000 Cl.4.1 ATER WY, W& AR ad (Return period) TS
LA ARG AT 2,533 B9 e 9id &S design flood g7 T g5 9T 9.RY
.M. T 9.90 .. %A TF1E WH! Horse shoe ATHRHT Gox AHd el sifar
foFeTe. watE TG | Aol 991 docll A &A1 Cofferdam AT T At
et At (Dyke) T TART TG | Tunnel Inlet &1 Invert Level 5T ddgae %09
M. A 9:¥ 9y T 9:39& (V:H) STl Bed Slope AT ARG |

R

T ATAHT SifeT BTN T, UT.- &, It ¢ Brerdy . ur.- R == wdg |
TG AT Y'Y . (foundation o) IS gaf Roller compacted concrete =l At
TS ¥ Full Reservoir Level (FRL)?I'H}‘T Tde g weo . IEEW wWHl g uT
Q0 . T Free board I9 WX Sfel crest level 860 M. &1 g | sifashl wwarg
WY .89 THaT, T top crest =eE q0 . wH 3

R.¥.3 Spillway TMLO

AT ARUHT AGEATH TGTHT ATTHT G G qRbId FaTg TTapT ARl Spillway
T & Fa UE-ova Akede (MLO) feses IRU®T 5| Spillway %1 hEa ¥t B0
T amsI WHT T 97 MLO &I THC o &Y% T/ amsl T T |

99,200 9 WX YA YHTE Probable Maximum Flood 9T E%F*T& Spillway fE<mg=
TRYHT F |

Spillway%TﬂE_'f I @ Outlet T Spillway a1 HUH TIAT Tooll qad &AW
TeEaTst g | I Afoehae ATeil HAAT Mid Level Outlet ITE ©0¥<.9Y% &9
e ufq e T Spillway E 3,6Y.0.5¢ O WX Wid Yhve FEm s |
R.¥.¥ TeH

AAGAD] ek AT TANIAE UTEed TEIe® Ahd [SWgd ATARH! Tl
LEIH @ T AT TREE | 99 AT Dam axis ® Right abutment STE 330 .
F AW Ted G A TR TReHET A (invert) &50.qR N SEmEE
RIE | T ATASATHT WoY O fHaX uid Yehve 9l Warg 9 ¥ el §vcd s,
T EH TCHAT g‘%’ ] Openingsg%g | Z=CHbl 8¢ Bay AT X.& M. (H) x &.0 T,

9



FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AAEINT FHT HATFT FlaaaT

(W) T e TICe® [SWgT TRUB!I T | T9 T GLI-MT Trash Rack T S+ 1T
g | g% e 9 & 2T Trash Rack Panel&® &< | Trash Rack SRE® <ieh!
clear opening 1% 0 T.[. Tl |

Y.L YTEEF TR

T AN SCHae AIMETFd SFAT ¥ 92T T UTeed TeTeeae Il Jae
MRAY | Tl Ueadh dRuahl avals Y . 5199 deem -4 v o I8 R
ST TEAE TUHI G T ITECH qEuhl AW Y& . W@ g

R Y& AR/ IEE =Y

TG ATASAHT ATE FIATIHT TEHT AT /= g | FgaesT ar
g¥.00 fr, @wae, 3y . 9IeTE T we g0 . U gy | Fgae suEEE
WE™ qAT AT T Overhead Travelling Crane (300 @) W& TIRAH | ﬁ@ﬁ‘l@m ¥
FCT Francis Turbine ¥ ¥ 2T ¥ @A |

GEEEANE N BT 3 WG HGAEEH SIS Full Reservoir Level AT @l
TaEAEEAE Y VST UV SHATAT §ACH T oHawdl URUST gl AT FAg
HieAeEHl 99 Tdlede® © Ifg 9% °USl GFH U &HarH dhed g | g9,

sediment Tl AATTAT A SIAAAH] GAE TeAZABEH! ~ATH FATAT AAGHET A

G |

9 modality 1 SLIA WAGT HIGHH AfdTh THIBI IIART AR wAfmaw FHoll
JeqE T € | gedl AGHAT FRL AT o =Ter e | Toigee gedn Aaaar s+
& HUS AT MG W AR FARGH! ARl G a7 ¥¥ & (Jassid @we

% TFH) TAET qU €IA T8 G |

Y. 9T

fagd Icaras atgene MREUH! aHicrs FeIAT G Tailrace tunnel fESTeT TRUH
g | =T AT Gl g% Draft tube gates sITe HfEFHTHT It g% 9 Tailrace tunnel HT Sfife
T T Diversion tunnel T g5 HENSH TEHT JalE g | TGAT TS B
Horseshoe TTRaT 0.4 0 SIT9 &kl Tailrace tunnel T <T¥aTs a9 5Y 3. T 300
M. g9 | AR gref-gd TagEE A7EE I A T Power and Energy T fer@ror
AT Q8 W IEqd RS |

Y ARSAIATE. ATEYIE® I e [aaur

ATATSAT AT 67 AR BT 42 ¥0.33§ 7. S AELAD Iag | W HET {52 3.¥EY
T, S TR TN T YE.GB E. S AT WA ET INT AEdE US| ag
Ty faEqa [FaeT qifesT R-Y A GHEe AH § |

ATITSHTD] AN ATEALIH T SN FFaeol @ A= 0 1 Teqa MU g |

R



FIANTISHT TATIYH TAEET AT (§ X0, ¥0 H, aT) AT FHIT HATFT FadzT

dlfeTahT R-Y ATASAATS ATE9TE I ST e

T o @) frr @) Srqrer e )
e TSR a9 9% @7 PIEETUCas T = @)
RERIEES o (7.) ®.) et @) EEIKI &) AT Wl T [ERIECS FIMTRAGAST | GIH | TSRS '
®.)
(Srfarg)

T
RINRES
FRL ¥\O¥ Q¥ ¥9.%3 33¥.9289 0.]% 9.345 9.3% .03 9.3 5%3.05%
T o
FRL ¥95. 4% R&.R¥Y ¥RE.GR 0% 0.%¥\%} q.4%3 5.%%5 0.3 0.0% 0.9%5 2%%.0\93
Plungepool 0.509 0.99Y% 0.R%
RCC Dam 0.999 L.R%Y %.9¥R
Powerhouse 0.959 0.9 g 0.%9%
Diversion tunnel 9955 9.53% 3.09%
Tailrace tunnel 0.0%% 0.3%% 0.%¥R%
Diversion outlet 0.4%9 0.44Y
Employer’s Camp 1 9.99 .99
Storage Yard 09 0.¥% 0.4¥
Access Road 0.4509 9.30%% q.5%¢
T o
FRL 93.3% 0.39] 5.0 0.09% ¥0.9%R
Plungepool .95 1.}95
RCC Dam Y.0%3 0.549 L.99%
Employer’s Camp 2 019 0.9% 0.R¥
Access Road 0.50oYY 0.333Y q.03%
Sub-Total (A) RRY.59Y Lo.cY 50R.0%9 R3IR 0.%93 9.%3 q0.34% 9.249 0.0%V Q.R¥ q.3¢ 95%R.¥%Y
e
RINRES
Rock Quarry 1 R R.%q
TH o
D/S Cofferdam 0.34% 0.34%
Rock Quarry 2 EREE! 93.33
Muck Disposal 1 99 11
Muck Disposal 2 EANS RRR R
EH/HM Contractor’s Camp .93 .93
Batching and Crushing Plant 0.5% 0.5%
T o
D/S Cofferdam 0.9%% 0.9%4
Muck Disposal 3 3.33 3,30 ERY
Bunker Area 09 0.9
Contractor’s Camp 2 0.%¥Y, 9.9% 9.4%
Sub-Total (B) 39,9 - 2.9\ o o o o o o o} o} ¥%.5\%N
Total (A+B) q033.49% k9.cq G933 R3INR 0.¥\%% 9.2%3 q0.34% 9.249 0.0]V R.R¥S q.3¢ 9R¥0.33%
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FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &)
R.% Contract Package

HATATSIT FHT0T HTdeATs e S oo st o | [AieE a9 THRET g
o fAfVIT =1k

N e o
® cgleglH®llddrd i

FIAENT T HeAT5T FlaaaT

o TAFCHHIFA HIIEE
.9 AT AMT AT ATAIhAEED] FaTT
.99 EEEs T e HeEr
T ATASIRT A raede o qea Famn awsfeedr fire, g1, T, v, Rock
bolts, Steel Rebar, Steel ribs, favhie® yerdeE Anfe Tff?ﬁ[l TS ATEYTH Il
Fea AT arfiee diferst R-% AT TR RS |
qIMCTRT R-Y: AT ATAETH I AN el

*.9. At awnRieE EEIFS TRATEE
1 | R e 33YRROE
3| | o fiex 3%,59,%80.4 5
3 | Zew RE o e

3.9 | W (qo-R0) A, CERErd ©g,55,R96.30
3R | @ (w-90) M. T fex &%,3%%.5%
& | dAeeT i faex 13,29%.50
© Plasticizer [EZIEIE] R,&%,241%.R9
z Accelerating Admixture [EZIPIED ¥,53,08%.20
? Expanding Admixture [EaIEiE] R6,301,64R.33
o | Feat u=w e o ¥, 63,39
9 | S Red e o 3,&33.]0
R | Rea Rar e oA 93,860.4Y%
93 (erewics) Gelatin [EZIDIED 95Y,8&5.95
¥ | Remex EC 1,39, ¥8¥.%9
Q% Fuse Wire ez 90,¥%,R¥.30
16 | o= forex cq,85,5%0.94
9@ | Fly Ash ufew e &,3%,2%Y%.33
9% Petrol ffere forex C

9% | LPgas fere forex 3.4

R0 Lubricant Mt forex 0.3

9 Reinforcement few a7 99%,&%3
R Aggregates f@% o &,90%,R&3
3 | = ufew a7 13,299,03%

GIT: GEITar JeqaT Fidda, 203y

ATTSAT &Aool RY 3, 38Y °T fIeT coarse aggregates, WY, ¥50 ¥ e EINEN
FUEE T 93,280 BT WX fine material SUTeY G | THATAR HRA 3,250,300

RY



FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AT FHT HATFT FlaaaT
CEIRT Ly (m3) EINEIREIEREED ‘ﬁ@lCoarse aggregates FiTQC, qreoihl ATIRHT T
oo wiwar g qo-R0 fafy, wewsr ©,c55,398 w9 e T w-q0 M
DI §5,3%% O e aggregate ATETTH @I%’lﬁ,ﬂ?,?‘w o9 e boulder
TEH! U AEATIHA G |

AR FHH, AT 1,859,584 T e ITeeg wWHl g, TEAER 3,508,904
T e U RI=g | Coarse aggregates T BHAT 2,33,50% B9 e A IUatse
T, TAATAR ,03%,435 O @l aM@d WH! G| T boulderg®h! FHHT
3,33 U HeX SUCEd G, I AEIHAT H=aT 20,008 BT HeX &I HUHK
TEH! AT T A Wbl g |

i Tl Scaee W v L wv e e g |y |

ATHT 2-&: A TE FT (AT GHAHT ATELAH, ITeAed, T AW U] AT

IRETT
- It
e PEALY =T ATEATID qRAT (A | IIeTse GRATT -
Fey (CRATER )
qqar | ' e
9 e 3,258,260 q,59,5&% 3,50%,q0Y%
(Sand)
Coarse B fHeT
R Agaregate CA SR AT~ ?,33,60% ,BRR,%3C
3 Boulder | = ffex 93,29% 33,39
STHAT: 99,24&,503 ¥¥e,530 99,405,R &Y

ot e @it sevas i o ‘}ff THHT AT géﬂ?ff rock quarry site
ufg=me RS 5, T@T 19 Rock Quarry Site RQS-1TRQS-2 &1 | A WHgEale Ic@-
T GibT YICATIT dlfetal - Wﬁ?@@l@@ﬁaﬁ@q?,ooo,ooo o e
T AU @A TTH Aicb ATAA TRTH! T |

. RQS-1 A1 2,000,000 ¥W fHax WHM SUCEH gAG, WEH A
3Y,&%0,000 TTETH |

.« RQS-27T 3,000,000 B W AHI I §rIeg, THH dteT &, 440,000

TAEG |

R4



FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AT FHT HATFT FlaaaT
79 @HIEIE JTs Fel diel 3¥,300,000 T gg | 798, A TF rock @HEEAE
WE g A WA PRiEr ARl qmEedds el W (deficit volume) i I
qFG |

atferadT R-: == rock quarry site &HI Bctqdd\TFf qih rock quantity Ea) ENGINE

, ST T i AT (T8 SRS
T G e e A, T R At (ewer x Fffe T, @)

!0,000 X 950 = %,OO0,000 °Uqd

RQS-1 5 RY,5§%0,000 T
30,000 x Q00 = 3,000,000 ¥q “y

RQS-2 440,000 T
e T

BT 93,000,000 BT WX 3¥,300,000 29

N

Open Excavation
Common Soil excavation in m®/day= 960 m3/day (240 m3/shift)

Open excavation with blasting m3/day= 360 m®day (90 m?3/shift)

ITETHT e eI [HH7E ATATSHT (AT HIAAT TANT TR | AT &=
arge A Wl (3, gw WE qur woy Riee) ST iy 1w T8 R
AEE WEd Red URd, At Red, Red Raw, Rew fa, e, Fafor amd
T (ST, g3 WIS o oel/fea) urersh! sl I & Wed qrad, HI,
TRTETT TN, T, Iedl AMEae GhE TR T Juelsy THUHI AFerar 9+
TIEE AT A |

ATATTATATS ATILAF U [ShIce JaTdehl YUSRUTHT il g AT M | <aeh
AT [avhicd TaTd UA, R0 9% FRISH ATl IeTel T | o5 FHHIT T&T qRed

& -\ 3 = o
[MBTIDRT Pheed AT qIl gAh ol T MG |

1215 L 2 B RS 2 2 M R AU FR Y

DRILLING AND BLASTING EQUIPMENT (BftiE T saiitcs SU&HTEE)
. svllro\r;,ohvl HFYFT (Electrical Compressor)

e  Two-Boom Hydraulic Drill Jumbo
o  Crawler %ﬁf

¢ Rock %ﬁf
e  Core Drilling Machine
Excavation and Haulage (@79 T gami)

e  Wheel Loader
e Side Dump Loader

o SNGEE

<%



FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AT FHT HATFT FlaaaT

e Vibratory Compactors
e Tamping Rollers

Concrete Production and Placement (hpe ITHET qUT TIMALT)

e  Chilling Plant
e |ce Plant
e Cement Silos

o Hhc THIEE (THAT Sed)

o fHER

o Tlioe HEREE

o T WA

e Lay-down Buckets
Drilling, Grouting & Shotcrete

e Rock Bolter

e  Dry Shotcrete

e Wet Shotcrete

e  Grout Pump
Dewatering Pumps

e Submersible Pump

e  Water Supply Pumps

W (Transportation)
[ )

Dumpers
o fomEE
e Raise Climber
e T&HE®R
o CHEERE
o fEREE W= (Explosive Van)
e  Pickups
o TAH AN AITEE
o T W= (Service Van)
o TUTE
Miscellaneous / Backup
e Rubber-tyred Crane

o HETEA 7 (Mobile Crane)

e  Truck-Mounted Crane

RO F

AT AT &7 B W SUHEEE g TR AT 9 AEead Ueg | a9t
T e o aea HrHeEdr u sudt g arafd g7 ude | Harer eyt
T Wh! 19 F.M. foqor «ga fagaqe emae R M T 33 FanEn
faer @ 30 .M T @ g

T AAGAD! AR 33 F.90, Foll AT HIAT FORYFAE T iobgg 9T 70
frE@Teae 30 .M. 2T WEl g | Fgd TWUs! awaer Matgeue EEa dmad T
feore AeE® s |

9



FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AT FHT HATFT FlaaaT
AT FHEiRT AT AN ddreT © 9a IR HGE® ATavdd IHg T AT

EAWT ATEAYAS T FHollH] AN BT 3.3¥ TA.MNT IR A1@9TF I6g | T qeadr
foreqa faaeer aferst R- w1 yRqa IRuET g |

AR R-5: TFARHH] GCIT TIT FHAEE
[EEIUES THTs e TFARHD] AT
ot &= e q 9x K00 FH. .U,
frgaE = e q ix K00 HMLU.
g%f;j AT S T e e 3 X 340 FAT.
foreae e i coaarr 9O FHEREES |
R B e 9 Ix L0 F.AT.
HTULAT & e 9 ix X00 FH T,
HOL /g e e 9 1 x 9 ML
FHA AEAAH HAT AR 3.}%0 TAMT,

GId: TEITTAT 99T FiddaT, 207y

Ity fordqeer @rga a1 Bie g R a1 gda T 9@ AAeEe 9es a3 T
AN ATEAYTF I FHo IAEHHT AT (A= TAFAT @ 9T Backup fe9iet Sicatant
TN TS | THPT SHAT W 3,340 TH.WY, AT TRTH T | T garedl foreqa
T @ferer 3-< W1 yEqE TRUET |

AMTHT -2 ATATSTATHT AT ATALTF [eolel SeTh] TEdr T &HdI

[ECIUES I ger fesier et fwar
st & Hear 9 9x X00 FMT.
TSy 84 e 9 9x 400 FH.M.T.
stg g [T sgearlt e ASNIRE e e .

R T e R 3x 0 FALT,
YEETSY AT (AT sqaardl aar FTHE RSS! .
R T e 9 Ix 340 FAMLT,
Workshop/Fabrication Yard gear 9 9x L 00 %5.‘51)[.‘2.
/Mg e Tean 9 9 x 9 TA.MT
oo Fe AEeTF Load 3.3%0 TH.MT,
GId: GFIeqar JegaT Fidda, 209y
R.9.3 Wi

Il ASAID] AN T, AITH TAT ATH THIAHT LU T AHBIAT BTHIREE
AEIHAT TG | TTAT TAHIREds SHeedhl Ud T TEAADH! ATICHT USHTAHT
TG YT RS | T8 SAQchebl BT el G287 WALk YANT TR | AW

Rz



FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AT FHT HATFT FlaaaT

waer fdar wiean, anfeardl/Seid, deqdens, TEwl TEHAEes At
fTEg |

BHHIREEH! GeIl o ATAR Tl g, QAT ged! [oi (aeeneig #) &
YHIHT HHIH] T FAG! g W AAGAD GAIAT (S AHFR) HH HHIREE
gIG | ATATSIART RN ATELAH I FLch bl [@a0r dqlieidb 2-90 T qlfera -9 9
AT 9Eqd TRUHT F |

TqTHT R-90: AAGAD! ATTTeEH ATIR ATAIH T SILIHH! (@0

SHAT
fmfor o EEdE) ‘Téﬂ Ant Fafor | wwEtad Mandays

Sh

EEREFI
fafor = q ERl q¥0 4,000 94¥0 9504 950
ot = 3 ST 9,500 9,500 3549300
T a1 3 Ekll 3,800 3,800 ¥ 95500
T =g v EE) 3,500 2,500 %3400
T =ty EEl 3,300 2,300 33¥3300
i = g E&L 9,800 q,800 %8500
A 93,¥¥0 | 9%,90% %50

GId: TEITTAT JeqaT Fiada, 700y

e ifeeT 2-99 FER T w7 Yoy IS Al FrHarEre 9t T
g | Fa cqaardieed UM ITeey TRISET T T TEATHT ATIRAT T
SAheedrs (ANS, T4d, T TeHl Sear) grafedr @37 g |

qeT®T R-99: TEAADT ATAR ATASAH] AN ATELIH T FAALMChb! (a0

Frfor af EEE) T D ;‘é:% 51:_:1;7‘ ﬁ:;q%?_ Mandays
fafor = q Rl ENE RS Y90 99%0 Q0% %50
ot af 2 ST 350 200 $¥0 4,500 3544300
T a7 3 Rl Y4¥0 9,340 £90 2,900 ¥39E500
o af v e Y&0 q,%00 %0 2,500 ¥¥34 300
Fator a¥ Y EGl ¥0 9,940 %R0 ],300 3L¥IR00
T a9 & Rl 3¥0 5Y0 Yq0 9,900 %3500

k& 3,%0% 4,58 %0 9R,¥¥0 9%,90% %0

GIT: GEIar JeqaT qiadad, 209y

ATATSAT TATAT =UTHT T8, AGET a7 AGET T4 BT 300 Ffh (3,2 60,000
mandays) TEYIE T |
53 W9 g8 SHuh (RE%) - 9,024,500 Mandays

%



FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AT FHT HATFT FlaaaT
YUY ST SETET SHeh (95%) - ,9,500 Mandays

q€3 O AT TR (L¥%) - 3,9%9,%00 Mandays
AT (RIOT ATHT AT 3 AT g TR |

.9.3.9 @I STe¥Eear
qEeEr R SoE #wka Q03,435,000 R X GO GO HRA
R0%,3%0,000 I, Uil ATAITH I |

* In Nepal, 45 litres per person per day is the minimum requirement(Department of Water Supply and Sewerage
Management, 2079).

R.9.Y W% REdve &=

AASAIHT FHEE ATAHT Hd 7 HAT HRE 35,3%,533 89 X Feag T
Tl HBHHT Uleg APl ATATH X ¥3,53,3% 3 U7 WX T 995 | 99 Ho qRHATTHT
B 9 &,%6,55% B e A2 IJc@a-ae I g AP GHEAL T, I 0% T
FATFETH] ATAHAT AT TRUST 5, T HRA 0,3 Y, 4 & ¥ o et dvasT araly
THE G, T (4% T FAFCIH! ATIRAT ATAA TRUHT G |

T IUA HEH Hed BRI 95,3Y,33% T I (YU-U0%) favNE s
RIRIEIEFES U'ijd backfilling, qg%r YrteR! =T, concreting embankments T JJ gratead
FUTE W TTWART G, 97 afdb Y, ¥1,098 89 X @5 0% HFaeEad
FATFCLATS ST Tl B 96,95,548 B e wabelrg difersl R-93 AT dIfhUahl
feoaoer &= Syafedd | SHaeddT IR |

AAENT THTE I T Hehalls sgaedd €91 ACTS, HFAEFET T %6 [Gearsid
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FIATISH TANTITH TAAGT AATT (§ 50, Y0 H, aT)

TqIHT -9 R: ATASHT (AT g HHAT IoTA g Hbb! ILAT

FIAENT T HeAT5T FlaaaT

Type of Excavation Component Surface Underground Quantity of Quantity of Quantity of Estimated Balance Effective
muck/debris muck with muck due to quantity of quantity of Muck to be
generated (cum) 10% over swell factor muck/ debris muck/debris dumped (cum)
break (cum) (cum) proposed to be (cum) (with 20%
utilized (cum) compaction)
Rock Excavation Dam Body 35%,9%3.5% ¥33,299 90 ¥R W90 Q% ¥R W90 Q% ¥R 9¥ 5 0% 9R,93%.53 R%0,099.%3 R05,00% ¥
Powerhouse 9¢,5\99.04 95,R%. %% R¥,535.59 R¥,535.59 Q0¥ 3RR.5% ¥%,R¥%.9 48,300, ¥ ¥Y,209.25
U/S Cofferdam 54%9.5% 54%9.5% 54%9.5% 5,R%g.0g ¥,0¥0.9% ¥, R30.R% 3,%40.3¢
D/S Cofferdam ¥,093.k% ¥,093.R% ¥,093.k% ¥, ¥9%.%9 q,R5%.49 R,¥R5.03 q,R¥R.%¥3
Diversion Tunnel 939,390 3% 33,R4%.%¥3 YO URR.9Q 0%, 45R.9¢ 148,3¥9.04 R40,045.¥9 | 0%, ¥5R.45 R¥Y45%.0%
E-Flow Dam Body 3%R,¥04 95 %R, ¥04 95 %R, ¥04 95 ¥0%,3¥Y. 90 953,544.1% RRZ,¥R0.93 95, 9R.99
E-Flow Powerhouse 9,0%R.9% ¥R,03 %0 10934.9% 10934.9% 14,9%¥%.39 R¥,599.9% 03IRNK R¥,R%4. 90
Tailrace 3,q9R.10 3,q9R. 10 3,q9R. 10 35,%5%.9¢ 99,¥90.3% R9,R9R.3% 99,0%3.%%
Total (A) 9,009,940.% ¥Y0,R99 5] 9,¥4R,0%5.94 9,¥%5,059.93 | 1,5¥955.%¥% | 9¥q4LL0.9% R0%,33%.05 9RY,0%9.]9
Overburden Excavation Dam Body 9,49 q9Y. ¥ Y 999,205.35 q4,%9%,053.5% 4,99%,053.5% | 9,29%,2%%.3% | %55, ¥93.30 | %55, ¥93.R0 | V%0095 Y%
Powerhouse TY,EAR. Y *1,¥93.95 q08,0%4.%R q08,0%4.%% 9R3,9%4.59 %9,4%R.%0 %9,4%R.%0 ¥R,RM0.R
U/S Cofferdam ESAR AR T ERAR AR T ERAR AR T ELRRR TN 95,99%.3¢ 95,993.3¢ 94,09%.55
D/S Cofferdam 9%,043.9% 9%,043.9% 9%,043.9% 95,%¥%9.0% ?,R30.4% ],R30.4¥ ©3cY.¥Y
Diversion Tunnel 9R9,390.3% 9R9,390.3% 9R9,R%0.3% 93%,%¥%0.%9 %R,930.%% %R,930.%¥% 1Y,95% 39
E-Flow Dam Body 3R, ¥0L 95 3R, ¥0U .95 3R, ¥0U .95 ¥R¥,594.R% RIR,¥08.R5 RIR,¥08.R5 9%,8R%. 35
E-Flow Powerhouse 93,3%5. %0 93,3%5. %0 93,3%5. %0 9¥ 905.%% 9 0¥ ¥.33 ©,04Y.33 Y R¥RYE
Total (B) R,95%,¥0R.9] 9R3,3R9.49 R399, R ¥ 3% RIVSRY .3 | R,G3Y ¥RIAL] | 1,003,951.¥9 | 1,5¥0,%95.99 | 1,0%3,95¢.¥9
Sub Total (A+B) 395%,RR%.0% R¥RARR.¥Y 3SR, 350,50 ¥R | ¥ ISR IURGR | e IALR | JUY90999R | 9,595,54%.59
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AMCTHT -9 3: A GEUoa a7l fFawr

9. | 9% e a7 TN A (af gaar (O | W e wrEr (O
) fr.) fr.)
q | W% feeds &3 | Outlet portal A€ TS Yy q0 . deell adra &, At AR 4,90,000 5,334,000 5,00,000
9
X | W fREdwe & | Outlet portal STE F=g Y& 3& . dectl adta &, gt fham ]R,000 &,¥Y¥,000 §,40,000
'.2
3 | 9% T &= Outlet portal aT& TFT 359 A, deell da A, WA 4,000 ¥,44,000 ¥,90,000
3 I, st R
ST R,&9,000 9%,1Y¥,000 95,320,000

EE



FIATISH TANITH TAAGT AANTT (€ 50. Y0 H, aT)
AMTRT -9 Y: ATASTHT ATTAEEHR] geographical coordinates

AAAINT FHT HATFT FiaaaT

9. | FAgGEE AT LRI
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.6 ol GET S T Aiideell TET SAAT WHT AT g JAE

s ot e 2 O e O L s e B

BHTANUE D! “Q AL ATATSTAH g THE

AEA BRINUEH! “T” FAgd AT TEEd HBIANUSeH! FTAadTh ST add
ATATSHID! Teall AT &7 (FE 1 5.7.) 71 TH G | IH A-NET ATTATTTIT
WOFHT EaT 136 °F Fex Wi ¥FTE U WATE §rg SEdIe aid (99 & HUer gedr
ITHAT IO ETHATHT Sl JeaTed g7 |

FHRANIESH] AAAIH AT ATASAT GE@IATHAT & |, BT YoYU o7 fex
Ui P TAGH VAR g o HANUSH! T SFAEEd Tak TAEH! [gorgd
AARAHTART TH G | T, FRANUSH! TAIIE AAGdd AR BIRARTIS ]
‘T AAAGT ATATSTAH TBHRICHE THET TG 21878 | BIARUS ] STATLATH STATAEd
AN Socl@dd g9 I YA Tag 996 BRI HREEH! T JAEgd
ATATSIEE & TUST H7aT Fdl GHIGEH WUET FHol Icared 9 afhg 99l &l off-
peak FATTAT qT FHoAl ATIID! TEATET TETIS |

[N

el el STAREh JAagd AESH T Hal el Sieiagd Ao /i a9
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FICANEHI-} TARIIE SAGEd  ARSHA]  HIEUSH  AANAI®  STATAE
AT BT THE

FITGH!  TAIIH  TAGLT A, HIEUGH-3  SAAAIH AT
AANFERE HE &0 FAfbe Ay Farad § | HIeNvgs! TAaragd T
AR AR & &,535 A [halHeL Whl §, 7Y BIEUSHI-R AT
STAEEd ATASHID! TAIR &3 9,800 A [FAHET G, TGB! HRA L0% AN
BIRTSH ALY A AASHAERT a2 Weeg | Afeedl AT
Tl HICRIVSHI-R TATTIIH AT ATASATCATS Fecaqul wrgel TaSg, ha
el ATATSATT HiE AT f9UT T A Tareetg & AT Hae T |

A g9 ARSI StUT I1F optimization HETAT T&T g3 ATASHIB! 9T (Sediment)
load T Wcefierar STeT-se ®OH femmr IRuHr g1 Wiided! WRWT Faedq
FHTANTE ! STATIAYTH FAAAGA AT THeb! ST B T AT U Heaqul
AT A WU, TAR FHIANIEHI-3 STARIEH A agd AAGHD! [Gogd T
CaR ot s | M A T o | S | e Lo M D I D | I G N Rl
sediment trapping efficiency < TAH! AN TSI JaTg T HECH HEcadul
AT Tede) | I, BICNVSsT STATITITTh Wellrgd ATASHIET Sediment behaviour
T dead storage IS JUeh ®IHT fA&TIT TRUHT AT, A HALH!-3 STATLATE
STATEd AT TALAH [ AU HH DT STHEHel garadrs Hedrg=

T TEAE U AT AT |

YAYH, g9 AAWH] erEgrelime ¥ B e fadaes wafia T s
BT fereror i, oy iees! a=atear aay SRF JedrgasT T qated
TRAT | T BT AT H! Al IA15, AT T dead storage TAX ST&dT [GoeH
IRIHEE® T AT T site specific RN Aa@am®l ATaRAT AqHird AT |
HIRTEH] AT AAAGA AASAD! &UT T &HAT T Il BIieRIISah1-
R TATIIEH AT ATATSTATHAT AT G (O] TATe e &1, T ATATSTAbT
AN A T HHA AEAHAREH] JAERE ATAA T Fipal | A Faq=a X
ATTEAT FESIT GoATgel BICNUEH T4l JUTENAsT g9 STleEgeh  ARSr
FATAT qAT 19T SHACAITATS SIEbTeA ©IAT &I T3 siferal ATIR Yard e |
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FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AAAINT FHT HATFT FiaaaT
Sediment load (dead load) Ak SreT optimization

ATASAEE § dead load H FATANAC Toal ARGHIATE Jeol@ i &G HEaT
TS, T Il TH T dead load HEHE] | AT HEIAIHT HROT deell ARSHTAT
o= MUl dead load 9 ©@TST Wi | URUTHEAEY, decll AT TaA~S
EIAT fSSMeT TRUH! a1, T9H! T7odh TR qAC G, T8l &l AEeaH areh!
IT1E U |

FHICATEH AR AT AT I T HISRIT ATATSAT WHTCl AT AT
qIUET TS geal Aawar Hebma TEe | e, HINvgsl- HISRIT Feltered
AT live storage ATATAHAT 4 TS |

AAHT R-9%: BIAUEH! TATAIH FAGId ATATAH] TAE THA ATH 0T

H. | AN T | BIRNUESH Bl HI— BIAISDHI— e

IS EENPE) (KGSHPP far) (KGSHPP fga)

q Dead storage ¥3.5 £0.? qBY.9 MCM
volume

Q Dead storage 5.9 Q%0 8Y.3% masl
level

3 | Live storage 5. WE0.¥R — MCM
volume

% Full  Reservoir L& 0 350 334.3% masl
Level

% | Dam Crest Level Lo 30 3Y4¥.3% masl

A ICEANCE 1 ¥Y &4 1¥0.3% m

el AT (HINISHT SAARITTH TAEgd A R ¥ 3IR.6 Mo o7

o

fire forRn TveTeriey, doctl AT (FTeRTUgsl-7 ) of st QY. q ks o9 fex
Pl agUE g, I REX.3% MR (masl) @9 ATET W @rg | A dely
HIUEH!-R TAIIE A AATAD] TS AT TAT Tedd TRUHT =

T T THT AT 3 |

T¥ AIER, dodll AGAGI Sgh] IAEH RY.&q WX 3T Al qedasT
&g |
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o o [N o N
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AANAE T R IRAE SISy, 9 Stadhl I98 HH I, (O sgaedmT
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FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AAAINT FHT HATFT FiaaaT

FIRUGH TAIIH AAAIT ATASHD] TAG-qATA  HICIGH]-R STATIAITH
ARG A GHAT T B T | A AAOHD] [GE JaATE 208 G
| Yed! AGHal FAEH!-3 TAIth Tellegd ArSHE @Ed aits g=re
HE G2 m¥s TWH G, TAH HIRVSH TATII® TAGGd AAGHAEE ForeT
TATE B YO m¥fs Toe, T[T BIRISHI-R STAATH AL AU AT
T HEW T T Ged! FEwdr FHoll IeaE Tar3" qgd T |

Mo, FEUEH  SAAEAEH  TAEGd AASAS] FAdqaT ALTITA
FHITGH-3 AR FAATGd ATASTAHT T A1 THEcrs qaraeT T
g, fr & 33 ameee G wlE @ @ gl el wier GEee
ATAR, HIUEH! AATAYEH FATIA ATASIATT BIRTGD]-3 FAAAAH STAALT
ASHIATE o TBRICHE TATE TG, 5, TGl S AHTE BIEEEE Targg |

T Iocligd IRNUHEE  HICNUSHT TAIIE SA@dd ATASTHT dead load
FHITUEH] -3 FAATIAIH AL ATASTATHT I TAEeD] TAHF HedTs ol | TaqHT
e G T T At JAE Aghenb! d-ad €9 & fEqa dewaT I AEedw
G |
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FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AAAINT FHT HATFT FiaaaT
i 11 e S e e ) 2L L L Y

FHTANUE D! SATAYTH AL ATASTART ATaTE Aol qeid &A1 Wl Lower
Modi 1 Hydropower Station, 3@l STTargd ATATSHT (9.4 HIETE), FHATTE Tt
I QAT TAEGT AT (0,49 HETE) GATHT T | A ATASTAGT Feead X
GUEg ©.§ W Ioaligd FAIOH Aad 8 g |

IA-FIARISHT L 0.¥ FMEE AT AT AACATHT bl G 99 §&.3 &HAH
HETFTARU ] FeAEgd AASHT FHIT & HUHT G | TIEd, U5 WEeh! feears
FHTANIS ! AT IATET ATAI (Generation License) W T g | AT ATATST

FHTANIEHT T AT ATITSIAT AT I HUHTCT T AT Jeclrad ATATSTHATHT

F qATE qe |
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FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AAAINT FHT HATFT FiaaaT
R.% Reservoir Rim Stability Analysis

R GIEAHT ATIHA], FAAAHT TRUHT RAFEHE WO ST WUHT qRAArs

HETH u?llTe!ngb (moderately vulnerable) qigehl T q*ﬁopci *l?{g’or;l EX qrel afeqers

AT ﬁflﬂ'{ Natural ground condition, Reservoir Filling, T Rapid Drawdown case GIE) %NT
Reservoir Slope Stabililty Analysis TFP{QH% g |

?ﬁ case g% HI FOS (Factor of Safety)Tﬁ qE q 9=eT ¢l 91gar | Static Condition AT
AT S AT AT, FOS HI WM 9.4 W=al =dl g ATEedd T | A Aawed
qﬁﬁ T soil nailing, excavation to flatter slope a7 ARIX ANTEE BEI3T (removal of

unstable parts) STEAT IqTIAT & dwdlsqigl
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FIANTISHT TANTITH TAAET ATANTAT (§ 50, ¥0 H, &) AT THT HeATFT FIada7
TREYT 3: WaeT TR TR dusUaT RfteE

3.9 WidaeT TR & AEeET Pt

39.9 T /SHE T [AeE

AT TAT HeATF ALIITHT qLATE T BN qgAd Tl qwad AHiged!
AATT T TIAT FASA (FAAHA, TAEAT  TRIAEEH! GAE, eI FAHHR
ST Pahd, TEaREE, AMS) TRUSHT § | AT DT Wi, AaF,
qrAISI- At T Aiepias araEe araeaar Fe s Bftee auusr g |

3.9.] 9w wElt Srea

FATATENT TATT HedTg Tdaad G Tal Fie ATaea® qearid qol, THHN U
YHIETT TA ATHMIT TEAF T AAHIE® [Aa Tead GHNEED! AeqgT I
forguar g | @ gl arEieew THeE, B/ avareE, fea udeeee, @

o

Td gl GEAIHT TEAAEE, ATHEEE T NTHT GUiRd GEr q91 9ed1s o |

N

o HATTAIRT TEAEEHT Ta6T T AR ad |l GFEI=l SehIh AT
TIAT AR GRSl AETTT Y T AT GEadl d7 TEATEeE,

~ o o

AT & -aAIE, TEIHT TeTad qearad qeaTg Ud ST,

o STASHT e ANTITerd Rufe T 9 TN «RT ATASHIR SATthebe Faeu
idere, A BRI yeE SRR (Topographical) ST ®TEN TRTeT
TFEE, ICIMOD ™ TAR T T-ITANTH] T,

o TSI &R Yo T AT ALGTTHT AR @i qdr o fowmr wd s7g
MHIERT YHIed TFMEE T TGHT g Hedlg™ qeTs,

o AN HIATATT TIADT AU qAT F=ISI~q G¥e-dl TEATFHT AN TS
EAET rAd SIS a9 e, I8 a9 MaeHed TRiads] ThNHeE,

o S qAT AT R BrmTae Uy a9, Ay greed aenseE,

N~

o AN YT Nieaieed! THHEEAT Iqcied AN &h! THT Wi,
s UF A, Atfds qor gieplas awarg T e,

o I GEHN U Ngaiamr] GeaTsh! Feai-ad FHIee,

o TUTH! WEAAH, I THR TOAT T HRTAITHT <AHT 1, U, FHawmae,
Aty FHERTET, wueve Ud S WHR T AP FH AR dee, geeitan
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FIANTIEH TATIYH TATGT AT (§ 50, ¥0 H, a7 AAAINT T FeaTFT Flaaz
3.9.3 TEqEHT THE §F FHER (I8 T A9eae)
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Hlo@r
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EEl
Feaadr MSdfershTahT
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EEREIRIN
s et ER

GIT: THITIAT SET Flada, Yo% Y TUT TITTT 7T
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AR AT FATf TAiE W i a9 g

9. ATANFEE AT AT BRUARAT (Severely Project Affected Families - SPAFs):
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A= ST ATATSIATRT AT ATTUGTT HUHT
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AT | TG A MRUET B o e Rule g9 T a9 TRTEHr Slate
FE WFUH F | Outlet Portal X0 Fex TR fget BT (DH-02) AT 30T &1 0.3
e Bedrock TEUHT T | AT Bedrock T BTell, UTqell &THT WUHT AcATIH Fractured
Slate BT | =219 TUTEAR =59 (RQD) L%-43% T, TG Very Poor 39 Fair TUTEATHRT
FEHEE Outlet Portal AT B Wl SIS |
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Atgere HRE L00 AT Tl HIANTEH! el Terrace AT FEAlad (g 6 g
F A &ABT @?ﬁ? Symmetricv-ﬂ@ﬁﬁﬁ TTe! fuiiee afedst FIT@[& G IIAHT
g e et AT TIel MR Dolomite FEMA SMbl § W9 StAT Rt
f9=mET Glacio Fluvial Deposit?fal%l?ﬁ g |

= ©-99

Phalebas Thrust TTeTah] Taﬁw IHY tectonic boundaries €& qEY U %\TI Phalebas
Thrust I3 WiATeRT AfoTH T ©IAT <@ lesbfsg, el Saah Wl Nourpul Formation
T TIEUTaE @bl Nayagaun Formation @1 carbonaceous phyIIiteT*ﬂ":% STl fault zone <
feraTo BT | T fault zone HT BTl G T quartzite T =TT ¢HhleE® BIEGES
fault gouge 9Tg~<g, STAHT ripple mark & 9 ?‘@WI IIAT Gl TMH %IE\}HE
HRT 300 W AT R 100 WX araal, AATUF shear WS RRUST &5 TIF
®IAT @ AiHvg | Phalebas Thrust AT &M@ HRA R fhelifer I
ThieTush! g | AT & T T aRaiaT &9 fault B&ers [HEHT AT 5, TS
fault STe, 9 AT EMeTe e arel saread o | am, gem fewreT ghiEa
THHT T W%ﬂ parameter FRaSIEReIEE) Tﬁ%@ﬁ g |

¥.9.9.% ST - Shfeaw
Landslide Dam Outburst Flood (LDOF)
TEIT B U-93 AT FHANUSH! Talh! Afdedl WETHT Uiegecl THIHT HUHT IRAH]

AR SERUH T |
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Baade etal. (1235) T T ALTATA HIAIHIHT HUH! [T T2 GE "eATH! e

THT G, T BN Aare T TIH da6E THT 94T |

TN, T 9350 T 9235 A AQAH q HIARUEH! TEHT GRART HRO At
fSaTor uest 19 (Volk, R000) | Stge! Ta6q O HUSTEFH AT WUT I & |
ey el SIS Overtop TR TeldR ST =AM, T %+ TEA W& T8 qomH
o T =y U B | a9 9 TR el (FNed! AEET e qeed
EY) TLATGAT SATHT IR MSETS eaed Te TEIATe AEAA TTAT oebl v |

w
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J Dam Location 7
Damkoation.6
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Dam Location 4,
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15 Jan 7 £730K DAL geation 2 pai LoealinA
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B ©-93: FHTRUET T4t AR HTAMIHAT qfegeatl THAAT Landslide Damming Event
GIT: FETETAT AETTT Faaa, 207y

ied YT SQH AFarga (Landslide Hazard Mapping)

AT SAAT AESTHT g T FWIEd Mass movement STAEE ig=T a1 @I
ATANE ALTATRT ATIRAT U YT ARIY FFargT qaR TRUHT 5 | Google Earth
H fFaTEe gaR WF(@% RIS Uit ?ﬁf RIS TI?(QCI%,@ Geolgical Mapping
et A afediee ufe= RuswT R | ufRdmr draee FddEE s Crown, Scarp,
Toe, Tip etc TR X Al UEUHT HRHE® U ALGIT TRUH! (90T | q9UTeg
ATATSITERT YHETT DEM (Digital Elevation Model JALOS PALSAR SHWETE 9.4 et
Resolution T Alaska Satellite Facility (ASF) ST 93 TRUT AT | 9fedr A@mas T
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S ERRIES d%?l Slope Angle, Direction T Topographic Wetness Index SIAT3ehT =R DEM
T YANT TRUT f94T | Thrust Faults T Shear Bands &1 TEATg ST &3 Engineering
Geological FaHIEE Hg <A Tiuat 94 | A gsfera aeaga! A& GIS Software e
TREHT | el v Sitew TErsas BFaee aaaE QL # Eee A
TRTHT F |

AT &1 BIANUS T HRSDT BT Slope Failure IUHT | 8 THATA Aeh ]
qfEe®d] ATAMG Slip Surface 1-3 FeX EWE T 79 &=A FH=ITA Bl
IEREIEE] HUDT TITHE&HT Active Translational Slide T Debris Flow Typeq%ﬁ?@ é]c@@
T | Thrust Fault T Shear Band WU®T TIAME®, TUAT 9 T FHAAR Rock Mass HIHT
TAEEAT 7 A6 WE At R W arere oiF AU g | e T S e
@WT, Phalebas Thrust < T&T AT ﬂgld‘é(ﬂ\vlli HRER ISH FHT g9 FqTed

TR AR SGHAT g TH F |
TR Yl G TFEgh] [AHee JIER T9 &7 qedl dagaeiicdrars e

iy uter fafwar s (ST I=d, 3=9, Wed, /W, T AT~ HH JaaTeid HAee)
FTHT TNTHT G| TROTHEAET, Tl AT &AHT HRA L0y Hed Gagaena &,
39% HH T AT HH FAITIA &A T 93 % AT o7 Gaaeiel A Iag ¥
JaEFeel FrAgE ATEE QL A FHET TRUHT F |

AAISAIHT AN FA &Y T2 Tede® Google Earth &l qoT caquiegah! field
verification ATHd afg=ma Tﬂ:’\'@ E) | NHET L q 9T URUeE AT AT ‘ﬁ?ﬁ[l
T ATTHIT URAEE e SArdEe (Dhading Dolomite) T Nourpul Formation ST&dT
lithological unit BB TETET EXN e o gaer q9fedr (shallow landslides) g,
SOl Fagdle wRd R g 3 L aRsaRsr wer wifad A | awar dieiee
IAA €0 TRT 5O TIU steep slopes WUHT A Y—HNTe&HT @r qémvﬂm%r
BrE | FdAE! qeUe® debris flow T debris slide TeHTEHAT df(\dfsgd\, ST qieddl crown
AR FTEA(d € ACHT qTEq W SRIeg | 9 qATcdT qeai-ad &= ara
ARl dede® U cut slope failure T TFA-EA g, STef RIERED slip surface |THT-I:
q T 3 T lRwEH dEg |

Rl GAEATHT ATIRHT, ATAHT TUHT URACEHET SAEHAT SAWT JUHT TRare
weTH ARGWIE (moderately vulnerable) 9esT &9 afidd TRUHT | FH 9l
TS Foreet, ST TRaifersEir o Hifertgeht T Tt e, sty wrasta
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HE 1y ./, At W sERad g1 A el Hedadn ATgad] SRaAr aed
B e T AF HECAIU TATE T VT, STEHT AT ST &1, TRARE e
[T, T HIeAUEsh! HRER Tl HcaqU| TAIREEH ARG [&Si1 AUl AL
P e &FHI el WETHT bl colluvial deposit HRE % - 30 M. w=aT F&l
HIETE WwWh! ATHM UHT G | TGHT TAHI AR WWHT bedrock HEIT: HITHIhaE
YHRHT phyllite T schist AT FEFEEAE aHT G, 9 AHAT: AcAdH (@&t
(weathered) T FIRTT (fractured) FaEATHT G | el &R 1¥9.3 a1 M. R
3YRE3R.Q A T gv v | aarse IRuST uRdEEs Fe GAmd
AN &AW 9.0 & 6./, @t |

qeHT THTE TIAIHH] AT AGATET [&{g8® @UE 2. Reservoir Rim Slope Stability
Analysis T @UE .9 AT STaEAYT AT JHALT MRS |

%.9.9.% G HICIDT AEAGT

Alluvium

FICNUEHT TEIHT o AT enT L o 2RI 300 WX thickness 9T el alluvial
terrace 5% YT G | A deposit B& ATATSHT B9 ThieTUahT T T aTH vertical cliff
Ak %r@ ?f{l?ﬁ deposit 2& TR compact, consolidated, unstratified Ef@’poorly
stratified & T impure calcareous material 21X cemented HUHT WW EAIRUECET)
fluvio-glacial & 95 | R FUEEHT ATHR fine MW HRF 3 W, a9 qUHT
boulder T THT IS g g | T S R BRE 9w WX e clast supported
alluvial deposit I8 ®IAT I@ Wlhg |

Colluvium

Colluvial deposit & FITEN AT hill slope €&HT slope wash T talus depositﬁ WUHT
HRMUHT GTIM 9-a7 (landslides) ST U Ieq=l AUHT gogel | ATASHT ST
Colluvium deposit & TF BT GMHT THT T G-AAT HUAEH AHHEEDH THHT
Wﬁf’ﬂ‘ﬂ@l FeREH! g AT RRFTHT spoils &€ I AT
EA TEIRAT ThieTuasT B | AT deposit & talus cone STEd AT STSEA |

Residual Soil

4qr Hidle® HATIJAT transport-limited slope E&HI “IIS"?Q"I\,G%T residual HICT JcHIGAR]

T transport T sliding URFATT BTG e ETHATA=ST Sidl §wey | I residual WIET
qTE slope &1 angle steep B TFA, T TF YR WEl H=Iaar Y8 a9 SEdh!

gentle 9T flat WNTE@WHT Ulg~< | Residual HICT GHT-IJIAT bedrock Weatheringﬁ
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JRUTEaET ol Wlﬁ@f Eﬁ@ HHTe©HT weathering ‘ﬂ@ bedrock T g1 qAT
&AEE W cut AT visible 375 | Residual WIEIHT AIETE -Y FETd@¥A @ 04 944 |
A AIEEE inorganic, low plasticity WIHT T cohesiveness HUHT B | Residual AT
deposit T& W&AT: HYH <RI Bachha GUSHI ST IRA-G |

Pseudo-conglomerate: Kaligandaki Terrace Deposit

Conglomerate Tﬂjcf SfIT a1 YEETS Sharmaetal,, 9350 o “Wed UiE| FuTel g
FHIIEHT FUACAH] cuucgs‘-ﬁ%ﬁ &AP] E\(ngb T deposit &A1 neotectonics
T EAeT ﬁa@ﬁ% Aeae® SfavgT WX Ul AT AU THT G T Southern
Mahabharat Range T HEJ YeTEa! relative subsidence T uplift SpTITT TGAATR AT
YR qrafeed drersred basin AT STl fluvioglacial gravel deposit 2& ST T |
Pseudoconglomeratew & fpaeeT [t TamEEar well exposed TEHT g |

Mesozoic era (TR ITH) T ammonite fossils FHCRIISH! Tl ATEITY AT HEATS,
HIET, AN T 9ad Sedlg®dl hell 95 | ferg foramasaqar aicrvegs SR
vt ufer Wt WS T e IS g | A, ST ST AeRge
(STEET SEATSTIEHA AT ) Bl HEAT FA U O Hel G | BRI
AT AT ATASIATRT Frawd, AT S TRUST FA€e uelie doal
TET AATAh TRASTY foTUe e wureed, fermaated, ge e gAgE TEE T
HETT ATANEET FE Feuel e | eiermaeEes! JURAd T ger g it
AT, hydrodynamic forces, AT seasonal sediment transport ghamar R TI?§ K&l
STATIHT FARIE TUMeAe] AqH aAIST a9 |

¥.9. R e

BTN T4l HETHRA SIS JaT8 W SoAHIeHT e FHeel e Miaeg |
ey TGATs FEUGH! a1 AW Tl WiAwg | AL FAAGAATAR TS|
TFaTS R &30 6. M. T@Er Aiftiedr adr ST WiFSEr A Longitudinal River
Slope 0.5% ¥ Teocll A& &=Hl AT 0.0§% HUHI BaT Tl MU |
(Gentle)'{%ﬁ RIERI

¥.9.R.9 SITER &AHT

BTANUE D] TALAYEH AL AATTAD] S &AH TAIR B §,535.306
=t fF. f. g1 gear wew faEae f9 tae w6 yeredr dvee e |
FYTATHAT Central Mahabharat Zone AT 3= SAAAE g7 | J9 AT ﬁ?ﬁﬁl‘cb‘ AL,
TIET (Steep) I=F IASHT BRI AT (Sediment) IHTTHT Hed AHHT T | T
T 3,000 T, weaT A R,00%.50 & B, 1, 3,000 T, 3@ Y000 W T
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FIATISH TANITH TAAGT AANTT (€ 50. Y0 H, aT) AT FHT HeATFT FIada7
Storage-Area-elevation curve for proposed dam »
Area (sq.m) Millions
0.00 5.00 10.00 15.00 20,00 25.00
B00.00 550.00
730.00 &00.00
{E:I.DD E50.00
=
=)
2
o)
680.00 700.00
[TT)
600.00 750000
550.00 200,00
0.00 200.00 400.00 500.00 B800.00 1,000.00 1,200.00 1,400.00
Storage (cu.m) Millions

= Y-qYy: atg e Hypsometric Analysis
GId: TEITar JeqaT Flddq, 709y

o

TSI TRTEHT AT

Catchment Area Ratio (CAR) — transposed (adopted) TEATFE®ATs TINTd  Automatic

Water Level Recorder ST7ETL HIUT TRUHT AT dAATCHSE eI Tﬁqﬁ fer |

HEATT TTET WG TRUSHT TEE CAR TRTAWT 3T el TISAT | RART BTN as
T (ST-415) W1 H SETE qLATs ATT@IAT TUT HIANTISHIh! YITHAT TAT I 3003
3 R0R0 FATF MRUS! AATTH! TEATFEEAS CAR (ST - 410) faferare wmar
Hale® FRTaAR! 31@'4417-!?11'5} et R} ﬁaﬁgﬂ Catchment Area Ratio — transposed

method (adopted )T feTguesT 27|
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3 500,00 Flows at Dam Site Average Daily Adopted Flow
T 90 Percentile Flow
3,000.00 ——10 Percentile Flow
2,500.00 Flow from Gauge Station
2,000.00
1,500.00
1,000.00 rM s "jW\l
A "
500.00 i
I _'f-/i“' &-..‘\-._.___:___:_
0.00 ——— ——
1-lan 1-Feb 1-Mar 1-Apr 1-May 1-Jun 1-Jul 1-Aug 1-Sep 1-Oct 1-Mow 1-Dec

o [al

o ¥-9%: Rating Curve IT@ CART AWLR TE HTIT TRUHT HTANTIGeH! Talh] TaTe
GId: GETgar Jeq97 Flada, 100y

Averaged Long Term Flow Comparison at KGA

1200.00
1000,00
200,00
a00.a0

400,00

200,00

000
a 50 100 150 200 250 300 350
Typical ¥ear Day

Demand Discharge {m3/s)

= KGA Flows (2003-2020] 410 CAR Kaligandaki LTF [1964-1995)

— 415 Andhikhola LTF (1964-1991) — Kaligandaki-Andhikhola Confluence LTF

B ¥-9&: =T TCYHEEAe ATANA KGA Actual Flows T Long Term Flow(LTF) T

qATTCHSE AT
GIT: GEITEgar Je99T Fiads, 207y
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ata S=HT Flow Duration Curve (FDC) $&.92 &Y I 09 TF0HT M AT
JATEe®dh! TANT T FA10HT & |

Flow Duration Curve (FDC)
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2500.00

2000.00
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500.00
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0.0% 10.0%  20.0% 30.0%  40.0% 50.0%  60.0% 70.0% 80.0%  90.0% 100.0%

Probability of Exceedence %

== w-qe: sty g HEED YaTgsh! Flow Duration Curve (92 &¥-309%)

GIT: GEITEFaT Je997 Fiads, 707y

... ED FEAAT

St S| CAR — transposing ST410 T Flood Frequency Analysis TTRUHT BT | IHHT
HEC-RMC best-fit software suite AT Maximum Likelihood Method ¥aRT T fafe=
distribution €T annual maximum instantaneous flows®T fitting Tﬁ%@ 21| Flood frequency
analysis T o JLET Gumbel Distribution (GD), Log-Pearson Type Il (LP 111), T
Lognormal (LN) ffgeE daE=g | O 9ed Gumbel Distribution & =aT EER fafer
T IIZAT| HEC-RMC best-fit WIRT I Flood Frequency Analysis ATfeTarT ¥~ T TEA
TRTHT F |
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TqIHT %-R: HEC-RMC Best Fit JIRT T RUHT a@lal A@R @™o (Flood

Frequency Analysis)

Gumbel Distribution
Return Period (Years) (Best Fit)
o e iy e
R 9,580
4 3,449
1° 3,%0¥
R0 R,8¥E
L0 3,080
1c0 3,324
00 ERE
400 3,53@
9,000 ¥,09
R,000 ¥,30%
¥,000 ¥,%93
90,000 ¥, 5Y 5

GId: TEITTAT JEqTT Fiada, 207y

€.9.R.3 Probable Maximum Flood (PMF)
Probable Maximum Precipitation 2T $IWT I PMF 2T S€9g U {237 | Station & 09

T &§0Y (Q'Rlﬁ%l_cf STEET) T PMP estimate T Specfic Event of Precipitationﬁblf TR
TR HEC-HMS HT Rainfall-Runoff ModellingTﬁD{Qﬁ o |

Tq ﬁ%ﬂ@'ﬂ]’( ATHT 99,400 9 fWex Uld AFTES Design Value HI TIRT TR
Hydraulic Structures (Spillway and Mid level outlet) Ea) Design Tlﬁ‘lﬁ EX

aifetsT ¥-3: Rainfall-Runoff Modelling & wanr ik fR#wuar PMF Value

Method PMF (m%/s)
DoED Guidelines 11,846
Regression From Relevant Projects 9,847
Rainfall-Runoff Modelling 11,061

Gid: GEIIETAr AT Jiaaad 207 Y

¥.9.R.¥ R sremEe

FIANTEH] T TAEgd AR drd aifie B ¥, yoo o ufy =it fF.fa. fa
ol WH! WEAT| QI AL & YT AT AT A [FEs 310,06 ° e uid
P T AR HAPA &,5356.30 9 (%[0, f/gusr a7 Frivved T A «mr
FATIHT TEATSATS ATTTHT ISUHIT T AT AT SUYTh WU ALqITAH] AR
U ATATSURT BT | GFATTAT AT Ufadad, 203y ATAR T ATHR 0. Micron

qoo



FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AT FHT HeATFT FIada7

g 3000 Micron FFH WH! F |91 FRIHT HEeIqdl Faest (Quartz) T HhegeurR
(Feldspar) ST&dT &1 @iol qe148€ T8+ |

¥.9.R.4 ST AT (Useful life of Reservoir)

TIT FOHT ATITHT TLATE, HRINVEH! T FAEGd AASAD! AT AA(AHT
AT TEATFHT ATTCHT Fl'flj?f Fagae &0 . IEEHT WHT Full Reservoir Level
(FRL) T &5.9% . SOEAET wH TCHa! dald Feicus g1 R g4,
STRTTAHT TATT FHLAT (Trap Efficiency) AT AT AaATEHT FRIRT Bcad! FHeearaa
(Compaction) T HATHRAT AT TAT redbhl A HaROT RTSHT 2 |

USBR’s Technical Guideline (12 &R ) HT ool ‘ﬂ@ “Empirical Area Reduction Method”
T WART T zero-elevations after different years of operation T estimate ATHT =l
qMeTaT L-¥: Zero elevations for selected years

Years po (Type - 11) poH(m) New Zero Elevation = Initial Bottom Level (570) + poH(m)
4 0.9% R5 Y%5.00
q0 0.5 1% %¥X%.00
R0 0.4% 90 50,00
R4 0.%% 3z 905,00

GId: GFEITTAT JedaT FidaaT 700y
R0 IUAT TeeHhHT Sill T =27 New Zero Elevation gl E%f §ET ERINCEAREEIR]
FHE 30 FUHT gﬁi{ (Without sediment management) |

1.9.3d9HH

FHTIAT FETTT Fiddad, 0¥ ATAR FHIANUSH! JAAER EAAT JASHT [HaAdT
AHHAT T FIAaT ol TEdT | TEAFATER H (May) HiE werwear T g A
UHIET AT a5 H R °C T7 ATHad qushd 3Y°C IFH ekl Igar | Ied T
=9 IS WHT SAW A AT e aeT e B HET WUHI AT AT
9R°C 3@ qU°C T ~IFAqH AR §°C I °C TEH TEH AT |

AMeART L -K: AT &G Afoid EHT dIHH CIHee

9. | YA . T A EL T HET i |5}
(fre=)

9 £09 | SwEW 248-3099 c3.¥3 RT.¥\ 6YY
3 §09 | T 92%5-209% c3.3% RT.3¢% R35Y
3 &9 | ATAE q88Y-200Y c3.MT 22.99 350y
¥ £9& | TEE 122%-209Y% ©3.93 RE.3% 330
Y coy | dE YERUe 12 &5-2099 c¥.00 32.93 o3
& coy | Eargem 129%-2099 c3.43 3z.0% c&g
© cqq | Heded 12 &&-R099 cY.ou R%.0L 4784
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9, | T T EL IR & 1N i |53
(FreR)

c 9y | TR 12&%-3099 c3.5 RT.30 qeyo

] cqY | GEER 12 &%-2099 CY.0% 3z.0% 400

GId: TEITTAT T Fiadda, 207y

¥.9.¥ auf

AU FEATEAAT AT Ficraa ATAR AL & Faoal Earerd sraeeht
Windward &3HT U8% | SATAR &A% dedl AETAT a0 ¢l g=g T 9918 a% Sal
a0l uad Wivg | AuiEl qearg AN et 93 Far au vy fgusr gl
TIEEAE AR SAH] AT WRIH a9 AT TRUHT G | TATI S| AT
aul Arithmetic mean, isohyetal T Thiessen Polygon methods ST TeTIT el Isohyetal
method STITH TeIel A1 evaiid Atad =M aur 9,333 A ufe = qor =i
Hrewar At o 9,0¥3 ffn ufe ad aeuan g

qFEH Fema ST g T TG T Climate Knowledge Portal 1@ fafiret
I (8, R030 — R03%; 30¥0 — J0YR; J0§0 — R0’ T 3050 —
R0%%) qAT Emission Scenario (SSP 1-1.9, SSP 1-2.6, SSP 2-4.5, SSP3-7.0 / SSP5-8.5)
AR AT ATHT AT T ATAE RGBT BT | Ao = Ao TRUBT qeargah
ATTCAT AR Scenarios WIS ALTAT &1 a6 TET QAT FAGH FA AGH AT T P
af FaTar @ AU | I8 T AR Emission Scenario HETAT TET ATIHH FE
HATH TR 7 |
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FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AT FHT HeATFT FIada7

¥.9.4 SESTRT

TG AN A &0 B 1.55%.94C ¢ &A% ANEAg | 99 9,082,989
T [l Sl 503,006 ., LT 3¥3.3R T, WSHA 1.263 ., Arami
HAT RQUU3 T AR ANCH F |

TTRT L-&: AT A SADB! T-JTART

T-STIRT gAhd (FFEX)
T a7 9,06%.9&9
TdaT &9 03.00%g
EEEE 9.2&3
REUCE] 3¥3.3%
aranefrr &= 29.443
A HARA 155R.945

GIT: Modified from ESRI 10 M Sentinal 2023, LULC Nepal
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FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AT FHT HeATFT FIada7

¥.9.% qiehT IR
TG AT EAD] TR TATH STSHSH TS A HIANUEH! Aal, [Iqe &= o

FHTANISH! 4T, BRG] Tl T AT GlATh] GIHES, AIAGHT STEcl AAroldh HIANTah!
TaT) T THAT T U 4T | g TRUH! G THATeTs Standard Methods for

the Examination of Water and Wastewater APHA 24th Edition (American Public Health

Association (APHA), 1990)&?[ BIEED ﬁfﬁ%‘@aﬂ"ﬂﬁ EIRIEal TUTEAT e niuer o |
q physicochemical parameters (Ammonia e <h) F AEEE WHO, Nepal Standard and
Aquatic Ecology Health Standard TdTH-T ®H TP A AT TAFEEHT AT
TUTEAR AT T AHT Th! SHISE | TTHT THAT Ggaher TRUHT ¥ ac T hobel
BIRTHA (Fecal coliform) IREAT AT AR A @A T[UTEAL AITTE, R 08 <, ] AIIGTE HeaT
& WHTALAT | THHT O] @z qiferdt Y- AT Jeqd RS § |

10%



FIATISH TANTITH TAAGT AATT (§ 50, Y0 H, aT)

AT ¥-(8: ATASIAT FAIT ETAEEHT TR e eafd

AAEINT FHT HATFT FlaaaT

IR
FTARUSHI T CAGEILEE AR T@?I Aquatic Ecology
WEEE HINTGHT Tl EaRIUEERE] A TR WW A T WHO GV Health Standard
(Parameters) %ﬁiqﬁiﬁ mﬁ WHEA AE Trea (Fr%f;‘n\’kv;)”d
83°34'42 8"'E 83°34'10.5"E | 28°12'06.4"N | 28°1521.2"N WIS
83°40'06.7"E 83°37'02.0"E (R01%)
Color %G %Y q0% c% 210 TCU
Conductivity 3¥0 390 3RO 330 Q400 uS/cm
oH 9.8 0.5 9.8 .Y g:;_ §.4-2.3 §.4-C.Y
Total Solids Y R¥% BT R93 300 mg/L
Total Dissolved 990 Jux 950 954 4000 mg/L 4400 4000
Solids
Turbidity 29 % 11 q0g 21(90) NTU - -
Ammonia 0.9% 09z 0.9 0.9% 9.4 mg/L - 0.0%
DO %8 %z %4 %Y - mg/L - -
Nitrate q.90 9.9 9.0 9.3 %0 mg/L - R0
Chloride q0.2% R9.8% RR._% 30.R% R40 mg/L &00 100
Iron 0.9Y% 0.93 0.R%3 0.k mg/L - -
Total Hardness Q%R 1Rc o R¥R - mg/L
Fecal Coliform ¥R EN Yy &5 e CFU/100m| e e

GIT: BIANTTSHT TARTIYH TAFET (§ 0. YO H, aT.) HIEITI# arg JIeaT e Gl JIea? AT T a7 a8 ST Jeqq7 707 Y

q09




FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AT FHT HeATFT FIada7

¥.9.9 qYHT R
SeHI-GgHbIe, SRIER-T4d, AETSHI-Ted T AAgT-U=adl AIqT TRUHT Ambient Air
Quality parameters Particulate Matter (PM1o, PM2s, and TSP), SOz, NO, grars faem <

et Ao aiferedT Y-c T B Y-R0 | TEEual g

0%



FIANTISHT TANTIYH TAEET AT (§ 50, ¥0 H, aT) AT FHIT HATFT FadzT

TTRT L -G: AU THIET TATEEHT AgHT AT

L2 IREES
AT
J-TEHHIT R el ¢ A T G-I NAAQS | WHO.
AT @A e i) QEEGUERIEED care) (TR &) (ng/m3) | R0RY
(Parameters) 28°04'38.9"N 28°04'21.9"N o 28°15'18.6"N
83°34'38.1"E 83°34'28.3"E 28°12'09.9"N 83°37'05.2"E
83°40'17.7"E
Particulate Matter 2045 Y%.0% 99, ¥ 59,83 qro XY
(PMuo)
Particulate Matter
PM 2) 90,50 8.0¥ 42.0 R0.99 %0 -
Total Suspended
particles (15P) 59,4 5539 19%.9¥ 143,30 330 -
Sulphur Dioxide (SO2) 0.3% O.R¥ 0.9 R.R3 90 ¥ O
Nitrogen Dioxide (NO2) 0.9% <09 0.3 q.8% ~4o) W
& E"ag'_ ﬁ'm SW-NE SW-NE NE-SW NE-SW - -
(Wind Direction)
: ) i 0.% m/s 1.9 m/s 0.] m/s 9.3 m/s - -
(Wind Speed)

GIT: FATIGH] TARTIT TATET ATFITAE (§ ¥0.¥0 H, aT.) T JUEaT GaH&rm, T TUeas @7 T qd a8 TFIAT JeqaT, 707 Y

0%



FIATIGH] TARTITTS TAAEGT AT (§ 50, ¥0 H, aT) AT FHIE HeATFT FadzT

A 4-R0: AAGAT JAIEd TAMEEH] I HU (Particulate matter) 1 JaATcHE
LURE

Particulate Matters Concentration of Air Quality Parameters

250

200

Y

NAAQS URLENI BARRACHAUR MODIBENI MALDHUNGA

o

BTSP (ug/m3) ®@EPM10 (ng/m3) @PM2.5 (ug/m3)

GIT: FETANTTSH] TARTTH TAFET (§ ¥0. Y0 &, aT.) JrIaaral g TIeae e, gl Joreat
[TETT T @l TR AFTHT T, 207 Y

FHIANUSH] TAIITH AAGEHLT AN (§%0.%¥0 H, a1) & g AR =R
TYTAT THAT G0 MR 07 | 971 fergror wef g arg qrea /s (NAAQS)
R0 BT G Tt qrgar | i Fai ks a9k Germr gl ae

~ ~ ~ e . N ~ 5
<ol gl BTel ATATSHT ST AT TUEaR WhT + rgua! & |

¥.9.5 gl U
ATAST &R €al TRE® (Leg, Ld, and Ln) &1 TRUMTHEE dlicTdhl Y- AT S@EUHT

EY
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FIANTISHT TANTIYH TAEET AT (§ 50, ¥0 H, aT) AT FHIT HATFT FadzT

AR Y- ATASAT THIAT TAEEHT eaftabl U
e
Ie-EEH DI e R CRIRC T :
RIAEEE (Parameters) (SERRERCE KR (FPTRITIS T T AIET
(Torgae k) , (@& &)
AHIaH) DT W )
28°04'21.9"N 28°15'18.6"N
28°04'38.9"N 833428 3"E 28°12'09.9"N 83°37'05.2" E
83°34'38.1"E 83°40'17.7"E
Equivalent Sound Pressure Level (Leg) 64 56 61 71
Daytime Sound Pressure Level (Lg) 68 63 66 75
Night Time Sound Pressure Level (L) 61 43 54 67

HIT: BATIGH] TANTG TAFET AT (§ ¥O. ¥0 #. L) & & JUea? gaer, il Teas AT T &7 &a¢ AFIHT Je79T, 707 Y
AT JHITET TAEED] €A TAXHT AT AT oA L-39 AT T&qa MRUH! |
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FIATIGH] TARTITTS TAAEGT AT (§ 50, ¥0 H, aT) AT FHIE HeATFT FadzT

A %-R9: AT YA TAHEEHT afHiehl Tl qaacH® dliela

Comparision Chart of Noise Level of Affected areas of KGSHPP
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GIT: BIAIEH TANTIATH TAFGT (§¥0.¥0 H. L) i@l arg TOeaT G THiw
TUETT [FETT T 47 T AFIUHT ATT, 07 Y

T 0¥ WA IIM A3+ e fHeX (Lutron Sound Level Meter) 3RT THAT Gga
ARGHT AT | T8 AT TRYHT AR €T TRAH! GAMHT T (4 T qqD! FHAHT
9f UrfT FEdT SEAT T AT (Allowable limit of the Rural Settlement Zone of
Nepal Standard, R0 &%) faTaT 0T WY dB T AT THAAT YO dB HaT ! Urguah
| 7@ g% Hed HRUT T4, BEl, FEeE! T AE e E Aleee Ioq

& ATASEE B qeFgH|
AT, A T eA VR TUET Yidaed Agger 1Y W OGHE TRUH G |

¥.9. AAETT ag

QAT THAT ~IATH A Hi TETEhT § 0% S ATAELINT FATgh! TTAT Tocdl
T SAHT Gilewg | T8 AANHEE ¥.8 BT e Iid YHTSHr arareiig Farga!
TIAT Todll qET &= 9 gierg |

WEY il YEaad ATASTHT St TIASE Bia Q00 W ad Jrat fh-n daedd
| oEd, A T ool qET T gt eRaE wRe .Y A e
aretr, ¥, T A gfdfere et €5 9 Qiedl, T 97 9 - gl WiedieE @H g |

1R



FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AT FHT HeATFT FIada7

T, Toell T EAT Tl Wiele® Ui g, sied e 4R b dar I @ren <
e BT At g FweivedT TS MRFg |

T ATATSA T AT/ SAT T A1 9 G 987 Toddl ac 3w Ehl a7
ATATSTHTAT WY JATS O AFeeT SRE | e, 7 AR Water Balance Study ST,
Tocddl AE EAAT WH! BRINTEH - T AAGGd AU TR AN HA
FAMA Cy A T AW % A (FRE T®. £50.08 WE) g oA
TRusr g e Nfke aEtmr g e e g 9l @ g aRuw

g |

AleTHT ¥-q0: FF GIagET ST ETel T8Td

(m3/s) (m3/s) (m3/s) (m3/s) (m3/s)

NEELU 0.90 0.50 0.99 L&.%9 ¥.9%
SEEL 0.0% 0.49 0.0% ¥5.R0 3.%%
= 0.0 0.¥4% 0.0g MERE 3.9
At 0.0% 0.¥3 0.0 §0.¥% 3.90
El 0.0 q.44% 0.0g R¥.¥9 .Y
ER] 0.30 RY 0.3Y 346,95 BRI
ESIE] .03 £.5% .95 £25.69 4.0
TS q.30 5. Y0 .¥5 BR%.C& %3.03
FeTFaR q.0% &.80 1.9¢ YY¥5.65 £5.93
HFA 0.¥Y¥ 3.5 0.%9 33¥.59 20.¥%
RIELEE 0.9% .33 0.3R 94.4% q0.09
[EGE=Ee 0.93 0.5 0.9% BY.30 &9

TARAHT ¥-99: BTANUH!-T AATGTAT THS

G?gll’cﬂlstr;grr]gy Peak Operation ROR (Off-peak)
SR
AT T
S iy | & g | e | Power Sl g | T | Power St
g | gelr (m3s) | (MW) (Gh;N (m3s) | (MW) (Cr"];N
(m?/s) (5e) (gan)
FE | 5.0l | 39 | &0 | 9¥9 | Awy | R& | 9¥9 | q¥Y | .4 | ¥§

193



FIATISH TANITH TAAGT AANTT (€ 50. Y0 H, aT) AT FHIE HeATFT FadzT

G?S{cﬂlst?gggy Peak Operation ROR (Off-peak)
Areq
LEISE] AT
e | e e | Power deld | Power
ERE] g hay T hay
S | e (m3s) | (MW) ((?]\)N (m¥s) | (MW) ((?];N
() (&varn) (guar)
0% .0 O,
S A y 39 0.0 %9 | 9¥Y o) %9 ¥y ?: =43
£93.¥
IR . 3R 0.0 9%9 | ¥y o 9¥ 9 ¥y | R¥.0 | q0Y
ICKA
3 . 39 0.0 9%9 | ¥y o 9¥9 ¥y | R¥.0 | q0%
3.0
39 0.0 9%9 | ¥y o 9¥9 ¥y | R¥.0 | q0%
it ?C
aqs | ¥eR.9 | 39 0.0 9¥9 | 9¥Y o %9 9¥Y | R¥.0 | q0%
09. .0
ElEa A 3 30 0.0 %9 | 9¥Y o ¥ 9 9¥Y qz T~
. q0%&.¢
AR . ESS §.0 9¥9 | q¥Y | ¥ 9¥ 9 9¥Y¥ | .5 | Yo
9H | bx.k5 | 30 §.0 9¥9 | 9¥Y | W 9¥9 ¥Y | ©.% ElC
e | §0.4% | 3% §.0 9¥9 | q¥Y | Y 9¥9 ¥Y | ©.% 3y
EEA | 9.y | 30 §.0 9¥9 | 9¥Y | W 9¥ 9 ¥Y | ©.g ElC
I | soxY | 30 £.0 | 9¥9 | 9¥¥ | 3% 9¥9 ¥Y | 5.3 | 3%

TATRT L-9 : BTANUSHI-T TATITHAT THEA

Mode Items Dry peak Dry off peak | Wet energy T F90
PEICEE CACE ) Fa (GWh) q%.0.0% 1¥%.9% §90.85 R0Y.59
S ICEl
T (A% 9T R.¥0 5.¥0 ¥.5o &.9¥
kWh)
Tored (Ffemw | 9¥90.94 | 9R95.8% R239.]}Y | %%&0.3%
1%.)
TE e S FaT (GWh) 9%0.0% 33E.RY §0R.T5% :59.9Y
IcqE
T (A% 9 R.¥0 5.¥0 ¥.5o &.3Y
kWh)
Tored (AT | 9¥90.9% | 9R9L.RY | RTR3.EU | &IRQ.RY
%)
L Fa (GWh) 0.00 £3.93 -9.9% WY.33

9%



FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AT FHT HeATFT FIada7

Mode Items Dry peak Dry off peak | Wet energy Fd 390
e (M - §R5.3Y% (3.¥0) £80.5%
q%)
% FHoll 0% 1% -9% c%
% qSTEq 0% L09% -9% 1%

qeET HIGHAT ATASHT HIEAAT € TVl A g AT, T GHAHT TEAT B
350 U9 WX Ui T Ul Mahles, 9 doal qcld &3] Siesiia-eh] GLam
R ECRIEEY

AEIL AT Widaa (AT AT ALAAT) ATHR, ITASTAT oAToTeh TRINARDT & R % HeaT
T TRIEET T2 TOTETATA T AU T TE=T TOhT g | ST rienT /T o
THT A, HRASTAT A SeaTeedT J-STel ATdells TXIRT qHhT ArdehT €qHT qie=m
TRUHT G | T GIAT - ATATSIES I AT 9 AT THETIEEH! H IR T STy
& AUEATTIRURT g | A Seae@a T Il Iriteh] /T 9 T Hieiveeh! - s Sevwe
TESLYAT AT (KGTDP) & I #mafed X et walrser enfir & o fvee wfd
S GAD G

¥.9.90 feaadt qur feware fashiest sifem (GLOF)

FHIANTSHT TATIR &AHT GAHTGl T RAAAE DT TFarsg (o Y- A T&qa MUHT
G |
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Gid: GFIEgar Jeqq7 Jidded 209y

e Eaq WU RuaeE
TH &AHT GHTEAAT ALITATAR. FHIARUSH! AGTHT & F2T FFATTad Gl AT
EAATeE® g | T e ICIMOD (2015) 1 ALTITATIR AT 3, © T 9 Y FHATad

G HUHT AT g | el BHAT *Rank 111 ¥ (potentially dangerous lake) AT
TEg | 99 A Buare QY SeWeeT 9eIEd @axT JiMuaT RHdre @ |
AferepT ¥-93: 2ofiepT g geIiead it BHarAas! arer

X0 ElE) Eu SuE (W) | &Awa (@t W) rofy
q | Rwar 3 M(e) Yuzc3 0.30 M
R | fewe o M(e) 1Y3% 0.9% I
3 | Rwame M(e) YR & 0.9 (NA)
Y | Rwa ¥ M) Y¥32% 0.8 T
¥ | w99 E(V) 4340 0.} (NA)
& | Rwa =3 M(e) Y YT o3 (NA)
b | Bwae R4 M(o) YY 9y 0.9 (NA)
c | Rwae R0 M(e) Yy¥0q 0.9 (NA)
R | fHaTT Y& M(e) Y08’ 0.9 (NA)

GIT -G FedaT Fldaad, 207y
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FIATIGH] TARTITTS TAAEGT AT (§ 50, ¥0 H, aT) AT FHIE HeATFT FadzT

*Rank I11 — Confined Lake outlet; gentle outward slope of the dam; large lake but shallow depth; moraine
more than YO0 m wide; old and compact moraine.

A« 3

T fEHaTeta! Geographical Coordinates R5°% 393N, £3°3R'IWET I8 U3 M. §
T AT dAae & 0 .. (aerial distance) clel TEh ?ﬁl?ﬁ feuwdTer Glacier
Retreat‘ﬁ%g’ Paleo end (terminal) moraines T Damming o TI&T el &l | Paleo end moraine

o f2 |5Hc||v|o|o| q|-1|c4|s <|o|oq|sguw ATF %ﬂﬂﬂﬂﬁaﬁ@&'l

p ". - 0 g
: .‘7, 0 B 1’ A
e .- /k ".
oogle Earth 4 \» ' 'ﬁ«

= ¥-33: BUd 3 SEAE f@%@‘ﬁ?ﬁ

Gid: GFEIeTTT FEqgT JlddeT 207y

fewraret ©
79 feAa®! Geographical Coordinates R&°0R°¥3°°N, G3°¥0° 3@ ET I8 L ¥3Q
1. g T ame gEee BRa qoc .M. (aerial distance) TTRT W T | A1 AT

Glacier Retreatqﬁ,{ Paleo end (terminal) moraines T Damming o &l T Bl
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FIATIGH] TARTITTS TAAEGT AT (§ 50, ¥0 H, aT) AT FHIE HeATFT FadzT

o w-y: ffuaer © google earth image
GIT RFATIAT T FIAda, 07 Y

fewmara 9y

I BHATT ATHIAE WMShT ITATAEHT ARTAT el AT Safed & T AT
g ®E Qe fF (aerial distance) <lel WH G| TGHT Geographical
Coordinates R%°3 "L &N, T3°¥"LY"E T TqHT 915 L¥3% M. T

77 f&Harer Morrained dammed water in the lake body‘ﬁ T J9aTs terminal moraine glacier
from another valley = AT TEHT F |

T 1093 I R0 TEAD! Satellite Image T AT T ATCTeh! TAgH! &AR
o.¥ A f.[. AT sex 0.5 = fF. . wua @Ky |

9=



FIATISH] TANAGE TAAGT AATA (€ 50. Y0 H, aT) AT FHIT HATFT FadzT

Sogdilf
L3110

o W-: Buder Q¥ &1 2093 AD (|ifdedn) T R09Y¥ AD (dedl) &I Satellite Image

Gid: GHIETr Feq9T Jiddad 207 Y
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FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AT FHT HeATFT FIada7

Peak Discharge &1 _STHA

Froehlich’s model T YA & % ., 90 ., 94 &, T R0 M. FT Moraine dam ®e
TR AIEAEE ATAT T Peak discharge T Time of dam failure ¥ F¥al-ad qeaTs
BECERICCARRRIl

el oEqd fEERer diert K- ¥ AT GHEeT ARHT g |
drferT X-9 At Baar 4 [, Qo W, 9w [ T R0 WL A agEe s 35 o

fewarerest ot e g1 e serd (o )
£ T AR T
e y fr. qof. qyu fa, Jofy,
(o )
9 ffUder 3 | GRR0000 Yoo MY | 994&.39 [ 1%99.LY | R©@39.R0
£ BHaT © | 988R0000 306.03 BRR.TY | 99%%.05 | QW0L.3Y
3 RUdrer 9% | RG055000 ©o3.¥Y | 9869.49 | RUYE.RT | 3]33V¥.¥E

Gid: GFEITeqar JeqdT FlddaT 207y

AT Q¥ ¢ Afdshdd TeTa (Peak discharge) 3%3¥.¥& O fHeX ¥ Afdsad Ig@
AT (Peak Flow Duration) 9.43 EVET HATHAM TRUHT g | Ffaswl ael 9@ (Flood
Passage) Te9Tg &l f@AdTeT feThicT (GLOF) = g =I&T™ Probable Maximum Flood
(PMF) 92T ¥ g gaT 79 fRHdIcrel dmSHrar & afF o 9+ 3fauat |
¥.9.99 IHHT SEw

HTANIS D! TaTAT AT A BIANS T AAMIGTH SAATSEd ATITSIAIHT Probabilistic
Seismic Hazard Analysis (PSHA) fa&oer 0 I&+dg SiRgw @& degas TRuH]
FIAT AAT & Uiedd TNUHT AT BT A, THaFa-ad <@ qar
TIEEHT AT, Active Faults TIT T AHT Seismo-tectonics TFIATd  AGTATHT
s nifwest 2@ | A AT &3 Seismicity Belt s R0 .. ufsrmmr safeug
EX

Tdew RtAs gee Oade T (Global Seismic Hazard Assessment Program)
(GSHAP)

A [HiEH® Belle THaHE YUTH (GSHAP), ¥ Y UH! Tea¥l I8 &Adh]
W‘iﬁﬂ SIRGH T THIEd ThT G | I9 AT &7h! Peak Groung Acceleration
(PGA) (100 =¥aT Return Period) 0.% g ™A @l ATAM RSB F | IF AISH
TIA HT PGA T O.% g | Blue star o ATANHT &1 TS |
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FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &)

o Dadeldhura

.Bncndt anagar
Pokhara®

Kathmandu g

MODERATE HAZARD

f

10 > .

FAENT FHT HeATET FAqaz

A -3 TAEa [REAE BTee WU (GSHAP) TeTg WART T 1] Y+

ST e |
LR R UEREE NS )

AT GBI, @A T T [Tl qodTed qa6Fdig SIRgA arar Jahiierd bl 5
(Pandey et. al., R00R) | TF T SAFART I THAT LO TYAT 0% W=aT ol
k&l [ EATET (Return Period of nearly 500 years) PGA level &1 Contour line SFTSEE |

ATATSTAT &T3AT a'gwﬁ?r Ground motion A 0.9% g B |
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FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AT FHT HeATFT FIada7

o Y-8 eI qEITed H U G e, AT &5 PGA T A1 k"

0.9Y% THT T qar AT Il AASAT & S3e s |
Gid: DMG, 7007

A AT WA dear

I AT AT dfedr 08 o famEe waw dedr uRkase T 4. 096 A
THFIT SIRaW e ORASH UGS AT | A Fae FHisE AhSEl #7400
YT Return Period AT PGA && 0,35 g AT UL |

FETEIAT ALUIA Ulddad, R0y ATIR T¥ AR ATAM PGA WIFEE Site
Class A (9T shear wave velocity 4,900 . ufq e wwaT FH) T sRFARE 9= E
&AFT Site Class B (ST shear wave velocity 8§ 0>Vs >,900 . g W)?ﬂfﬁlﬁ
LA T AMAHT Y- L A FEIT TRUD! |

TATHT L-9YU: Tgeal AT T TF HETITHT TATCHE PGA values I TETIT

S PGA (g)
Site Class A Site Class B
T AeqqT 0.XR%& 0.RL
GSHAP - 0.%
Nepal Building Code - 0.3¢

GIT: GEITTar Jeq9T qidaad 70y

TY AATTHIPGA DT A {801 &l Lo aHaT 0% W=al o& g Feb HAI&HT
(400 FY Return Period) TS €A Tﬂc@lﬁ gAY JALYgdge GR-jcf GSHAP, Nepal
Building Code W=aT TeIcH® TUHT HH Tgahl ISl |

Probabilistic Seismic Hazard Analysis (PSHA) faferaTe qa+dra Sifew faamr sregamare
AMTHI 0.9Y g T PGA AT AIAEUHI § |T T HHHT ATIRHAT dam stability
analysis STETIT TRUHT F |
¥.9.9R atg fawear fr@wer (Dam Breach Analysis)
FETEAAT AT Gidaad, R0y ATER dfg & HEC-RAS a1 D st &
HIEd IR 9IRUHT | HEC-RAS fafeisie [F+ Inputs <5 €am9#T @ st e
Parametersﬁlj\vqlc@ﬁ *IT(Qobl form |

o WIe StahT IeTE: THE Iagae ewo . T,

o g FET Todl ANTH IoTs: TH! Gdgae &Yoo . 3=,

o Failure a1 SIS THIHT JoTS: HHa! dagene W&o . ST

o Widedl TN Tocll AT HFAT AfeTehT WA

Vertical ST gw_c'ﬁ W@W@ Generic Sinusoidal Curve AT TRITHT &7 |
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Legend
Spilltwray
Centarline Terrain
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= ¥-3c: atg Hed @re (Dam Break Section)

GId: EITar JEqaT Fdda, 209y

atg HET ALAT A A qie JgAE g AUBTH ITH FA® T AdDHH

FEATAEATS MTBT L-9% AT Feqd TGHT F |
TATRT Y-9%: I= YAIE T T¥a-ad Alghan aaamar

AfRTw FAEy

e e A (7 T W Fpre) @/, wverfme)
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FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &)

FAENT FHT HeATET FAqaz

Hieedl QUGHT F TSl oo YAE WL el oo YaeEE WAl gwae st
woufy dta & Ao 99 o Yale §TAT THIhT Giel hier] T Hifdeddl adra S

W Y@ FRFEE § |
YA AT oty B A TRl qag T afg Bodieyg A SAgedl g1 qrHid!

TAEH! AIHAH UeAeedls F alerdl %-9© AT J&qd TR F |
diferT -9\ : sty Foufey IR G atg

- stq Feq o et | e Faar Tl | el Ede Seee atg
YIgH! 9% (masl) | ARbaw Faqg (m asl) (m asl)
RIEEICE FRE TM3.R3 9%.%0
ESIERIT YY3.5R T3040 53.2Y%
FTAUSHT T Y3593 §09. %% %%.3%
©F o T AT Y0Y.09 1%0.9% WRE
T wEd ¥%9.3% 10Y%. N §3.3%
AT AT ¥0%.59 %90, %< %0.%R
=8l FAA AieaT 39453 ¥39. %% 4.3
TR 3R 393.¥0 ¥9.92
ESIE) 390.%¥ MR ERAA
9 e 923.%0 9559 4.9
ATA-ARA AT 999.33 99%.00 8. 9%
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FIATIGH] TARTIT TAAGT AT (§ 50, ¥0 . aT) AT FHIE HeATFT FadzT

¥.9.93 foga @ ot SeaET

T 9963 3@ R09R U WANEW ESFAAT VORW YAE, AJH S
RIHCIEEATs TART T I T Folih! @ MRS g | Jqaeer-dT faeqa faew
B w-3% A1 wEqa RuEr g
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FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AT FHT HeATFT FIada7

X, R e A
%.3.9 FAEfaH! faer
AN GATT NS, Tad, TeHl T TGSl MedBedl  I0-S0 TAageeHT ag-

Hecllhl UL, IU-I SAAIIE R HT Yl Hleldhl U TWQ“(‘]WW SIAqIYHT Hig

%, o, DT TEet IS |

JEAET AT I FAdy SFAAT 959, S9H0 gacd Aaredd 9q agde
vo T, avr @H! g | Fet gerdan g T RE ySiiieT T@eE ageg | T
AT T ATAHT &1 ATAS ST & YNl TIEAe® qTHT g | Tl
(Shorea robusta), ﬁl?ﬁ (Dalbergia siss00), @‘-ﬁ (Toona ciliata), TaRd (Garuga pinnata),
ST (Schima wallichii), At (Madhuca longifolia), @& e (Pinus roxburghii),
Tt (Bombax ceiba), =<1 (Aegle marmelos) #Tf¢ HET aeaid Yoid g | e o
(Aegle marmelos) IUCN Red list-NT T &t (Dalbergia sissoo) CITES-Il AT Hiehe
TRTHT F | ATASTAHT TANEE @ T A G &0 TH TR & ¥,369 a2 TEe®
T 3,¥9,589 TeaEedee (EN T e smee) gersd aig |

2 AT THAT TCEEAE Y ISIdeeFT 436 aaT seedling TEUHT AT | Fehwear ot
seedling AT WUSHT Yol RAT (Bombax ceiba) W {41, T9HT Y seedling B€ &
EEURRAL TACEEHT AU AT | F?TaTﬁDUﬁHT (Madhuca longifolia) THTT (Shorea robusta)
GSdd! $6—95 a2l seedling B€ 8-8 Tt wereeearz arew oy T8 Geledl foaqd faraor
AT 3 W IEQd TR G |

TY AT &R T2 HEd aTeaide®dd] ol dieiel 4-9 6 AT T TRUH F |
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FIANTISHT TAVTIYH TAAGT AT (§ 50, YO H, aT) AT T FeaTFT Flaaz
T L-95: ATAET HFHT TEAdee
3. el AT Tl IR AW e Red | cites GoN
vy
q E) Bel Aegle marmelos NT -
R ﬁr{ﬁ Sissoo Dalbergia sissoo LC 1
3 R Simal Bombax ceiba LC -
¥ =Sl Tooni Toona ciliata LC -
4 RENCE] Raj Brikshya Cassia fistula LC -
% [EEICR] Chilaune Schima wallichii LC -
© T Swami Ficus Benjamina L. LC -
(= A AIA Myal Pyrus pashia LC -
2 g Khaniyo Ficus semicordata LC -
(e N Barro Terminalia bellirica LC -
19 S ipl) Bhalayo Semecarpus anacardium LC -
A et Peepal Ficus religiosa LC -
9z AHAT Amla Phyllanthus emblica LC -
¥ I Koiralo Bauhinia variegata LC -
“ TRl Faledo Erythrina stricta LC -
1% gIaT Khayer Senegalia catechu LC -
q0 arq Mango Mangifera indica DD -
95 aq Khari Celtis australis NA -
< a3 Khaneu Ficus semicordata - -
R0 §'€ﬁ Dumri Ficus racemosa - -
<9 AT Malato Macaranga denticulata - -
<R At Mauwa Madhuca longifolia - -
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FIANTISHT TANTIYH TAEET AT (§ 50, ¥0 H, aT)

AAEINT FHT HeATFT FlaaaT

3. A T T e T e Red | cimes GoN
L fafeRr Bimira Citrus sp. - -
RY ﬁT\gf Tiju Diospyros malabarica (Dest.) - -
R4 ‘oFHTflfﬁ Kyamuno Syzygium nervosum - -
% E3e Kavro Ficus lacor - -
R IR IER Bodh Dhamero Lagerstroemia parviflora - -
R EL Bar Ficus benghalensis - -
ESS oTeral Bhaledro Butea buteiformis - -
30 IS Saaj Terminalia alata - -
By f@lﬁj( Sindure Mallotus philippensis - -
3R HEREEE] Lpil-Ipil Leucaena leucocephala - -
EE qret Sal Shorea robusta - -
3% BRI Nimaro Ficus roxburghii - -
EES Eg) Katus Castanopsis sp. - -
ER FEHU Kutmero Litsea monopetala - -
33 = Chiuri Diploknema butyracea - -
3z Riccty Pakhuri Ficus glaberrima - -
BN RIEHE] Sadan Ougeinia oojeinensis - -
¥0 Tared Rudraksha Elaeocarpus sphaericus - -
¥q Eﬂ@‘vﬁ EIre) Bahune Kath Hymenodictyon excelsum - -
¥R St Utis Alnus nepalensis - -
%3 T et Khote Salla Pinus roxburghii - -
¥y gy Dabdabe Garuga pinnata - -
¥q U Harro Terminalia chebula LC - -
¥k ELES Bayer Ziziphus mauritiana - - -
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FIANTISHT TANTIYH TAEET AT (§ 50, ¥0 H, aT)

AAEINT FHT HeATFT FlaaaT

3. el AT Tl IR AW e Red | cimes GoN

¥ IERIcR Bilaune Maesa chisia LC -
Shrubs

¥ LEE| Aiselu Rubus ellipticus LC -
¥Q AroEr Amriso Thysanolaena latifolia - -
10 HTAT ATHRT Kalo Banmara Ageratina adenophora - -
9 ey Chaulani Symplocos paniculata - -
4R I)rQFﬁ Guren Callicarpa arborea - -
13 BT ﬁ'@l{f[ Kalo Aiselu Rubus paniculatus - -
WY ot Bhorla Bauhinia vahlii - - -
LR EAIEIE) Tt Kamini phool Murraya paniculata
L% 31'(\1’& Asuro Adhatoda vasica
49 AT Sakhino Indigofera heterantha LC - -
Yz feax Timur Zanthoxylum armatum LC - -
4% ERE Asuro Justicia adhatoda LC - -
<0 W Agave Agave americana LC - -
&9 EREIN Banmara Lantana camara - - -
&R Jdr T Seto Banmara Chromolaena odorata - - -
&3 a9 hiaT Ban fanda Lantana camara L - - -
&Y = Sindur Bixa Orellana L. LC -
&4 T feat Nun Dhiki Breynia retusa LC -
&% queHEyg Pandanus Pandanus furcatus DD -
&9 e/ fed Gidari Premna sp. - -
&5 EJEl Kiwi Actinidia deliciosa - -
N fert Khirro Falconeria insignis - -

Herbs

REQS




FIANTISHT TANTIYH TAEET AT (§ 50, ¥0 H, aT) AAEINT FHT HeATFT FlaaaT
3. A T T e T e Red | cimes GoN
so Al TR Lajjawati Jhar Mimosa pudica LC - -
99 EIE Bojho Acorus calamus LC - -

©R A Orchids Orchid spp. - I

CE CIERGIF) Ghod-tapre Centella asiatica LC - -
LY /T Cyperus Cyperus rotundus LC - -
CE BN 1 Batul Pate Cissampelos pariera - - -
©% EAR G RCIE Lemon Grass Cymbopogon citratus - - -
CIY) @f@?{ Kundol Benincasa hispida - - -
Cl~ Tl BTl Kalo Hadelo Curcuma caesia - - -
A EIECEES Pakhanbed Bergenia ciliata - - -
zo IGRI Titepati Artemisia vulgaris - - -
z9 Tcﬁ Datura Datura stramonium - - -
] EEICE] Sajeevan Origanum vulgare L. - - -
z3 T AR Gandhejhar Ageratum conyzoides - - -
¥ FHeAl HU Black Kuro Bidens Pilosa - - -
cY T\Fﬁ Gurjo Tinospora cordifolia - -

o% ﬁ?fﬁ'!f{ Til Timure Sesamum indicum - -

[24\) ¥AHT Vyakur Dioscorea bulbifera - -

cg 2 Banana Musa paradisiaca Linn. - -

5% EIL Bamboo Bambusa vulgaris - - -

Gid: TITIT I, 07 Y

930




FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, aT)

¥.3.9.9 AZafH SEGEEE (Medical Plants)
UTETeh T TCEINTA (fshea JumTeliar Siueia SiSiediee gal Heed o | ATASHT ST

g (Indigofera heterantha), eaadl ST (Mimosa pudica), %ﬂ'{ (Zanthoxylum
armatum), AT (Acorus calamus), A (Justica adhatoda) TS SATASAT EHHT TS

FAENT FHT HeATET FAqaz

%, 9. | et AW | e W I W IUCN Red list | CITES | GoN

q =T Sakhino Indigofera heterantha LC

3 | Seamadl ST | Lajjawati Jhar Mimosa pudica LC

3 feR Timur Zanthoxylum armatum LC

¥ EIE Bojho Acorus calamus LC

4 H’@T\T Asuro Justicia adhatoda LC

& U Harro Terminalia chebula LC

© Ly Barro Terminalia bellirica LC

(= FHAT Amala Phyllanthus emblica LC

2 a"q@ Camuno Syzygium nervosum LC
90 RGIEEEdl Orchids Orchid spp. Il

GId: TITIT I, 200y

%.. TR T JART g1 Aeaiae®

QI €TAT TART g aeafde®eal Arafe Ja T, TIRT 7, S, T 977 3f4

AEALIHATHT AR HIL TANT TG A B TASG | TH ALIIAA AT T A

AN GFE-eells THI HecaqUl AN JASE | a9 q¥aeal faeqd faaror i
Y-30 W Y& RIS F |
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FIANTISHT TANTIYH TAEET AT (§ 50, ¥0 H, aT) AAEINT FHT HATFT FlaaaT
TAAHT L-R0: AT &7 TEFREAETAT TN g aTedfised! [HFaes
%.9. TT? T T F;;Jdcl'i:t CITES GoN STERT

AR IR T @ s TR g |

9 CIE Bojho Acorus calamus LC AT A T T T AHAGS GH[T HH T
TART g |
T3, e T AT ITAHT FART TR |
A WO A JANT A |

R i€ | Ghod-tapre Centella asiatica LC TR (Ao YT, 239 T ThaaRasa=or
FHEAEEAT JART 3 |
Aread JeareTEeH WA g |
AT T I AHEAEEH] ITARAT TN T |

3 oy Cyperus Cyperus rotundus LC ST THEITHT YT Iﬂﬁ'-_i,{ |
AT TH TR S |
UTIHT SIAHT TANT T |

¥ W Agave Agave americana LC TGH! AAEEAS ERIERED A EEN fatr=r @ ¥
A TR T TART 1 |
WEYEE  GAERE, @aRM T @l T
FHTSCTR STARH TN T |

'y ER AsUro Justicia adhatoda LC Y T YHAS! ITERET FEar A+ |
T UEA TR A T ATEH] JUERAT AR
T |
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FIANTISHT TANTIYH TAEET AT (§ 50, ¥0 H, aT) AAEINT FHT HATFT FlaaaT
9. ﬁ::r T awq:a? F;;Jdcl’i:t CITES GoN ST
TEH! ITANT 9o, B qHd geaie o
. _ T |
% I Bamboo Bambusa vulgaris S
T GHET T G GHRETHT TART T |
TEH! T T AT A T AT JORATH! GHEITHT
© ERES Bayer Ziziphus mauritiana TR T |
TATS THET FAAT T TN g |
(= Bl T Batul Pate Cissampelos pariera AT=HT JUATHT JANT ﬂﬁr_s,ﬂ
T e T @R g WA g |
. i Tt AR g A B (sted
Q AT |9 | Lemon Grass Cymbopogon citratus ~
M GHEAT) AT IIART TS |
FTAHT TS ded ITST FART g |
HHATH] €A FE A&7 FANT T |
q0 far Timur Zanthoxylum armatum T ey A graﬁ, Areel e
= T UTHT GHEATEEAT FANT T |
Tt Te Aiead wETaEn AT g |
A WUTRATS G T I BersT WART § |
19 FUR Kundol Benincasa hispida red T GeOEEEEd queIEEd uW wAan
Mg |
R AT BTTaT | Kalo Hadelo Curcuma caesia I ST Wl

Avad AT TANT g |
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FIANTISHT TANTIYH TAEET AT (§ 50, ¥0 H, aT)

AAEINT FHT HATFT FlaaaT

*.9.

R IE1D)
T

EEIEEs

|

IUCN
Red list

CITES

GoN

SYART

13

Pakhanbed

Bergenia ciliata

T qHEATEEHT STERAT YN T |

TR oty T AT WA ReE Har dgrsT ded
&g |

FEEEDH! ITARHAT FINT g |

HHRE I HH 9 91 FIART T |

RS

Titepati

Artemisia vulgaris

A WUTRATS G TN T |

T T GHHAHT ITAAT TANT Mg |
TR e el faqurdiers 9
TR AW T WS gHE FH T FAN
g |

F == T YINT e |

AL

Datura

Datura stramonium

AT FAEAEEH] IUARHT TN T |
A AT AT BUC AT G@HT STSHT AT
T WA Mg |

%

Sajeevan

Origanum vulgare L.

QAT YHTIST, AqATs HOAT T TAGAgHR] SIHT
TART g |

AT ITANTHT, T GHEATEE 81T T Aq=ra
JIEAT WA T |

AU HH T ITINT TR |

GIT: THIT JETTT, 709y
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FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AT FHT HeATFT FIada7

¥.3.3 f=er wefa

THETeT Ao Weeh! ATFT SEH TIAH=aT A=aAh] AeAfdahia JUell T BTarar=rar
af et X A1 T geiders e WY carsd w9 gEid g yeii 8|
A Ieiiel T aIRREAfde YuTere. degaedd aM qage X T gSida!
ARdcade @A qAST GFg | Al &H ITHRT (Lantana camara), 78 FIX
(Ageratum conyzoides ), Tl @ (Bidens Pilosa) T ¥l a8 (Chromolaena odorata)
SEdT =TT Y TEuht g |

qrfeTBT Y-39: ATAOAT AT g B=mer yonfa

. W, | U AW | e W I IUCN Red list | CITES | GoN
1 FATHIT Banmara Lantana camara
2 T AR Gandhejhar Ageratum conyzoides
3 Hral @ Black Kuro Bidens Pilosa
4 YT I | Seto Banmara Chromolaena odorata
4 I hiaT Ban fanda Lantana camara L
G TITIT TETT, 207y
¥.3.3.9 &IEE (Shrubs)

AT AT S HET AT &HI feretra (Maesa chisia), ﬁ:‘@IT;DF(Rubus ellipticus),
‘j'l?vﬁ (Callicarpa arborea), At (Bauhinia vahlii), e (Thysanolaena latifolia) Elii
FEATEE (Shrubs) Tg=g | 79 Far=dl fareqa feaae

TAMAHT Y- AT Joold TRUHT F |

TAABT Y- ATSHT &3] JeATEE

. W | Ol AW | e AW I IUCN Red list | CITES | GoN
9 IEEIEE] Bilaune Maesa chisia LC
B @gr Aiselu Rubus ellipticus LC
3 Ay Amriso Thysanolaena latifolia
¥ AT FHIRT | Kalo Banmara Ageratina adenophora
4 %ﬁ?«ﬂ:ﬁ Chaulani Symplocos paniculata
% EQF?[ Guren Callicarpa arborea
9 FTAl U9 | Kalo Aliselu Rubus paniculatus
(= qTeAr Bhorla Bauhinia vahlii
R FHIHA ®el | Kamini phool Murraya paniculata

q0 31'53’3[ Asuro Adhatoda vasica
99 ERRAE Ban fanda Lantana camara

I TTT TAET R0 Y
AT EAH TEFREA AT AT D FH Ggidp] e ageg | Hareed I—
el TEE T AENATAR e bR arefiged! Wl TEgH | 78 e e

c N

T M, Wb, FIE1, T TG HEA ARl A Gl AR | AT, e, e,
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FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AT FHT HeATFT FIada7
Feal, I91 BA AEESSEE BN aele® gl bel &AH Aga T FER 94+

SR ©HT G g | Fheee s, W, =@, YR T FGa qe T4 TEHH,
SHATE T, AIY, 9 AT S SAEih! gadr 9" 1 |

¥.R.Y RIS a9

AASAEE JATIT g1 19 T AHES Feedd gaha MU & T @ 99
92T WHEIIF aTeeH] §0.C% &, &Ah JAEd g |

A GHES aeEsh! [Faa Aied TH T ST ATl X-33 AT & TRIH! 5 |
TR %-R3: T AHEIAF aTe®ad! [@ao

RIS a7 ST
i@ RIS a7 AN TRANAH], FLT .- 9 3, FTAr@re, T |
SR TR o AN TRANAH], FLT .- 9 3, FTAr@re, T |
HIeT THAT QAR o ANTS TR, FLT 7.-9 3, Hrar@rd, as |
e RIS 3 A TereT, FET .- &, eI, AN |
S, S FANUEH!  MSAMART - &, TeHl, @EHIE, IJTeal B,
* TITA, AT
T AR 9 S TrCersT, F2 H.-6, LT, A |
TG AR oA S TrCersT, F2 H.-, LT, A |
PR AR 3 A TCersT, F2 H.-9, LT, A |
feorers amaEaE @ S SrereT, =€l H.- 9, A |
MEYT AT WHAAF a7 ST TRATTereRT, T -5, SIS |

ST TRfersET, g T 7.-5, AN |
AHAT® o ' e

FHIANEH! GHH AHEIH a7 FHIHT TRAMAHT, TST H.-YK
St s e A TelaTg TR, 9T +.-&

o1 T WHEE AT HAAE TRANH], FLT H.-§
IR T AT AT HAAE TRANH], FLT H.-§
g, Farr, Faf FAAE RIS, a2 7.-§
RUUREZRS

TMeg T MedlE AHATF o feTar T, &= 7.-9
L@ AHET® a7 forerdy T, &= .49

GIT: TITIT JETTT, 207y

AT EABT AAREd I HIAgEDh ! ITAN T STTEATITHT [0 F¥ATH ATAYHT
T T ATHT TBAHED FATT T g T JoaT FHiar TR g | A
& FRaTEEe TCFIRAT = YUl AYFIUE GYMATe 18 9T uig T HAEe
TART THT G T TTH] FIAT T SR TR €0 [UB! W | ATASTAT &7
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FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AT FHT HeATFT FIada7

AMEaTEE QHEUE a1 ITHRHT THEe® (CFUGS) AThd a9 SHaedi T AT e®
AN TS a7 JeAIEsh! gedierd SUNT T g |

%.R.4 Fgg
%.R.4.9 TqEQ
AT AFART ATATDA, AT T FABAAE F&f ST 30 WSldepl Eq-em
TSR] AN TRUHT | A /ey CITES — 11 A1 Y FeT IS, CITES — 1 AT ¥ a2l

Tl W s T a=geleq W& UF, R0 A R AT YW, AT Jar g

o

[N N

(National Red List) AT 3 Wellide® <@ (Vulnerable), ¥ Jellide® Samerdal (Nearly

Threatened) AT =i d TRUHT F |
AVTE TRUHT TATLR AT b! [EER0T qMMerdl U-3Y AT J&qd RS g |
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FIANTISHT TANTIYH TAEET AT (§ 50, ¥0 H, aT) FIAENT T HeATsT Faaz
TMCTHT L-RY: AN AT AT TRUHT TR Ieide®
. NPWC Act, CITES National Red . e
K2R AR %rm AR 1973 Appen. List Global/lTUCN Red List Means of verification

q Leopard Cat Prionailurus bengalensis P I VU LC interview/lit.
] Common Leopard Panthera pardus | VU VU interview/lit.

3 Barking Deer Muntiacus vaginalis VU LC interview/lit.
¥ Assamese Monkey Macaca assamensis P 1| NT VU observation
3 Common Goral Naemorhedus goral | NT NT interview/lit.
Eurassian Otter Lutra lutra | NT NT interview/lit.

Y Large Indian Civet Viverra zibetha NT NT interview/lit.
(= Crab eating Herpesters urva LC VU interview/lit.

mongoose
R Nepal Langur Semnopithecus schistaceus | LC NT observation
q0 Jungle Cat Felis chaus I LC LC interview/lit.
9 Rhesus Macaque Macaca mulatta I LC LC observation
R Indian Hare Lepus nigricollis LC LC interview/lit.
93 Irrawady squirrel Collosclurus pygerythrus LC LC observation
QY '\'O”hef” Palm Funambulus pennanti LC LC interview/lit.
squirrel
94 .Orange-belllgd Dremomys lokriah LC LC interview/lit.
Himalayan squirrel

% Hlmalagaatn Field Rattus nitidus LC LC interview/lit.
90 House Rat Rattus rattus LC LC interview/lit.
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K2R AR %rm AR 1973 Appen. List Global/lTUCN Red List Means of verification

5 Eastern House Mus musculus LC LC interview/lit.
Mouse

A Maske_:d Palm Paguma larvata LC LC interview/lit.
Civet

RO Asian Palm Civet Paradoxurgs LC LC interview/lit.

hermaphroditus
9 Small Indian Herpesters auropunctatus LC LC observation
Mongoose

R IR/? lan Grey Herpesters edwardsi LC LC interview/lit.
ongoose

3 Asiatic Golden Canis aureus LC LC interview/lit.
Jackal

¥ Yellow-throated Martes flavigula LC LC interview/lit.
Marten

Bt Shrew Shrew sp. interview/lit.

% Leschenaults Rousettus leschenaulti LC LC observation

Rousette

RY Wild Boar Sus scrofa LC LC interview/lit.

Rz Bengal fox Vulpes bengalensis LC DD interview/lit.

RR Crested Porcupine Hystrix indica DD LC interview/lit.

30 Bats Bat spp. observation

GiT: TTIT Jeq97, 707
Legends: P = Protected priority species, V = Vulnerable, NT= Nearly Threatened, LC = Least Concern, DD = Data Deficient I, I, Il1= CITES Appendices
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9 References
i e ™ Status Means of
verification
GALLIFORMES
Phasianidae
9 Black Francolin Francolinus francolinus R observation
R Kalij Pheasant Lophura leucomelanos BR interview/lit.
3 Red Jungle Fowl Gallus gallus BR interview/lit.
ANSERIFORMES
Anatidae
¥ Northern Shoveler Anas clypeata PM interview/lit.
4 Common Teal Anas crecca PM interview/lit.
< Bar-headed Goose Anas indicus WM interview/lit.
9 Ruddy Shelduck Tadorna ferruginea W interview/lit.
PICIFORMES
Picidae
(= Fulvous-breasted Woodpecker Dendrocopos macei BR interview/lit.
S Grey-headed Woodpecker Picus canus BR observation
q0 Lesser Yellownape Picus chlorolophus R interview/lit.
Megalaimidae
19 Great Barbet Megalaima virens BR obsevation
A Blue-throated Barbet Megalaima asiatica BR observation
93 Lineated Barbet Megalaima lineata R interview/lit.
R 1 Coppersmith Barbet Megalaima haemacephala R interview/lit.
UPUPIFORMES
Upupidae
ALY Common Hoopoe Upupa epops PM observation
CORACIIFORMES
Meropidae
9% Blue-bearded Bee-eater Nyctyornis athertoni R interview/lit.
Alcedinidae
Q9 Common Kingfisher Alcedo atthis R interview/lit.
Dacelonidae
iz White-throated Kingfisher Halcyon smyrnensis R observation
A Common Kingfisher Alcedo atthis R observation
Cerylidae
R0 Crested Kingfisher Megaceryle lugubris BR interview/lit.
9 Pied Kingfisher Ceryle rudis BR observation
Coracidae

9% 0
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%9 References
RG] AT T Status Means of
verification
R Indian Roller Coracias benghalensis R observation
CUCULIFORMES
Cuculidae
]R3 Common Hawk Cuckoo Hierococcyx varius S call heard
R¥ Indian Cuckoo Cuculus micropterus S interview/lit.
BE Eurasian Cuckoo Cuculus canorus S interview/lit.
R Asian Koel Eudynamys scolopacea S interview/lit.
Re Greater Coucal Centropus sinensis R observation
APODIFORMES
Apodidae
Rg Himalayan Swiftlet Collocalia brevirostris W observation
R Alpine Swift Tachymarptis melba R observation
30 Fork-tailed Swift Apus pacificus S observation
B House Swift Apus affinis BR observation
STRIGIFORMES
Strigidae
R Barn Owl Tyto alba R interview/lit.
EE Mountain Scops Owl Otus spilocephalus R photo record
¥ Eurasian Eagle Owl Bubo bubo R call heard
EL Spot-bellied Eagle Owl Bubo nipalensis R call heard
3% Brown Fish Owl Ketupa zeylonensis call heard
B Brown Wood Owl Strix leptogrammica BR call heard
3T Brown Hawk Owl Ninox scutulata w interview/lit.
3R Asian Barred Owlet Glaucidium cuculoides BR call heard
¥0 Collared Owlet Glaucidium brodiei R interview/lit.
¥q Spotted Owlet Athene brama BR observation
Caprimulgidae
¥R Grey Nightjar Caprimulgus indicus R call heard
COLUMBIFORMES
Columbidae
¥3 Common Pigeon Columba livia BR observation
Y Oriental Turtle Dove Streptopelia orientalis BR observation
¥y Red-collard dove Streptopelia tranquebarica interview/lit.
¥ Spotted Dove Stigmatopelia chinensis BR observation
¥\ Eurassian Collard Dove Stigmatopelia decaocto interview/lit.
¥z Yello-footed Green Pigeon Treron phoenicopterus BR interview/lit.
PSITTACIFORMES
Psittacidae
¥< Slaty-headed Parakeet Psittacula cyanocephala BR observation
40 Rose Ringed Parakeet Psittacula krameri BR interview/lit.
€9 Alexandrine Parakeet Psittacula eupatria R interview/lit.
4R Plum-headed Parakeet Psittacula cyanocephala R interview/lit.
CICONIIFORMES
Scolopacidae
43 Green Sandpiper Tringa ochropus PM literature

1¥9
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LY Common Sandpiper Actitis hypoleucos PM literature
ACCIPITRIFORMES
Accipitridae
L4 Oriental Honey-buzzard Pernis ptilorhyncus R literature
L% Himalayan Buzzard Buteo burmanicus W literature
L9 Black Kite Milvus migrans BR observation
{5 Red-headed Vulture Sarcogyps calvus R interview/lit.
LR Egyptian Vulture Neophron percnopterus BR observation
K Himalayan Griffon Gyps himalayensis R observation
9 White-rumped Vulture Gyps bengalensis R interview/lit.
R Cinereous Vulture Aegypius monachus W literature
<3 Bearded Vulture Gypaetus barbatus R literature
¥ Slender-billed Vulture Gyps tenuirostris R literature
EtS Crested Serpent Eagle Spilornis cheela R interview/lit.
<& Steppe Eagle Aquila nipalensis PV'\\//" literature
%9 Bonelli's Eagle Hieraaetus fasciatus R literature
<G Booted Eagle Hieraaetus pennatus PM literature
% Mountain Hawk Eagle Spizaetus nipalensis R literature
Falconidae
) Common Kestrel Falco tinnunculus BR observation
Ardeidae
N Green-backed Heron Butorides striata R literature
SA Indain Pond Heron Ardeola grayii R literature
93 Little Egret Egretta garzetta R observation
Y Cattle Egret Bubulcus ibis R literature
Y Great Egret Casmerodius albus R literature
Ciconiidae
0% Wooly Necked Stork Ciconia episcopus R observation
Ve Demoseille Crane Grus virgo M interview/lit.
SULIFORMES
Phalacrocoracidae
Oz Little Cormorant Microcarbo niger w interview/lit.
o] Great Cormorant Phalacrocorax carbo S interview/lit.
Anhingidae
(=) Oriental Darter Anhinga melanogaster w interview/lit.
CHARADRIIFORMES
Charadriidae
9 River Lapwing Vanellus duvaucelii R interview/lit.
&R Grey headed Lapwing Vanellus cinereus S interview/lit.
53 Red-wattled Lapwing Vanellus indicus WR interview/lit.
PASSERIFORMES
Irenidae
(=1 Orange-bellied Leafbird Chloropsis hardwickii R literature
Laniidae
(=24 Long-tailed Shrike Lanius schach BR observation

¥R
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o% Grey-backed Shrike Lanius tephronotus w literature
Corvidae
(=Y Eurasian Jay Garrulus glandarius BR literature
(X Red-billed Blue Magpie Urocissa erythrorhyncha BR observation
(S Grey Treepie Dendrocitta formosae BR observation
R0 Rufous Treepie Dendrocitta vagabunda R observation
9 House Crow Corvus splendens BR observation
R Indian Jungle Crow Corvus culminatus BR observation
3 Indian Golden Oriole Oriolus kundoo S observation
RY¥ Maroon Oriole Oriolus traillii BR interview/lit.
Campephagidae
4 Large Cuckooshrike Coracina macei R lit2
R% Black-winged Cuckooshrike Coracina melaschistos R literature
R Long-tailed Minivet Pericrocotus ethologus BR literature
s Scarlet Minivet Pericrocotus flammeus BR observation
Rhipiduridae
R Yellow-bellied Fantail Rhipidura hypoxantha WR literature
qo0 White-throated Fantail Rhipidura albicollis BR literature
Dicruridae
909 Black Drongo Dicrurus macrocercus BR observation
qoR Ashy Drongo Dicrurus leucophaeus BR observation
q03 Bronzed Drongo Dicrurus aeneus BR literature
q0% Spangled Drongo Dicrurus hottentottus BR literature
Aegithinidae
Q04 Common lora Aegithina tiphia R literature
Cinclidae
qo% Brown Dipper Cinclus pallasii BR literature
Muscicapidae
qoL Blue-capped Rock Thrush Monticola cinclorhynchus BR literature
q0z Blue Rock-thrush Monticola solitarius w literature
qo%] Blue Whistling Thrush Myophonus caeruleus BR observation
990 Rufous-gorgeted Flycatcher Ficedula strophiata BR literature
1999 Red-throated Flycatcher Ficedula parva w literature
4R Ultramarine Flycatcher Ficedula superciliaris S literature
993 Verditer Flycatcher Eumyias thalassina BR literature
99¥ Small Niltava Niltava macgrigoriae BR literature
994 Rufous-bellied Niltava Niltava sundara BR literature
9% Blue-throated Blue Flycatcher Cyornis rubeculoides S literature
99 Grey-headed Canary Flycatcher Culicicapaceylonensis BR literature
4= White-tailed Rubythroat Luscinia pectoralis BR literature
99 Indian Blue Robin Luscinia brunnea S literature
90 Oriental Magpie Robin Copsychus saularis BR observation
91 Black Redstart Phoenicurus ochruros PMW literature
RS Blue-fronted Redstart Phoenicurus frontalis W literature
Q=3 White-capped Redstart iﬁ'&i;ﬁ;ﬁ? BR observation
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¥ Plumbeous Water Redstart Rhyacornis fuliginosus BR literature
KLY Little Forktail Enicurus scouleri BR literature
%% Slaty-backed Forktail Enicurus schistaceus BR literature
QR Common Stonechat Saxicola torquata BR observation
Rz Pied Bushchat Saxicola caprata S observation
Sturnidae
QR Brahminy Starling Sturnia pagodarum R literature
930 Chestnut-tailed Starling Sturnus malabaricus BR literature
9 Common Myna Acridotheres tristis BR observation
3R Jungle Myna Acridotheres fuscus BR observation
Sittidae
933 Chestnut-bellied Nuthatch Sitta castanea BR literature
93Y White-tailed Nuthatch Sitta himalayensis BR literature
Q3% Velvet-fronted Nuthatch Sitta frontalis R literature
93% Wall Creeper Tichodroma muraria BR literature
Paridae
939 Great Tit Parus major BR observation
3z Green-backed Tit Parus monticolus BR literature
93% Black-lored Tit Parus xanthogenys BR observation
Alaudidae
q¥0 Oriental Skylark Alauda gulgula WM literature
Hirundinidae
%9 Barn Swallow Hirundo rustica BR literature
¥R Red-rumped Swallow Cecropis daurica BR observation
Q%3 Asian House Martin Delichon dasypus w literature
Q¥¥ Nepal House Martin Delichon nipalense BR observation
Pycnonotidae
%Y Himalayan Bulbul Pycnonotus leucogenys BR observation
%Y Red-vented Bulbul Pycnonotus cafer BR observation
%% Black Bulbul Hypsipetes leucocephalus BR literature
Cisticolidae
Q¥ Striated Prinia Prinia criniger BR literature
Zosteropidae
%5 Oriental White-eye Zosterops palpebrosus BR observation
Sylviidae
AR Chestnut-headed Tesia Tesia castaneocoronata w literature
940 Grey-bellied Tesia Tesia cyaniventer S literature
Acrocephalidae
99 Dusky Warbler Phylloscopus fuscatus w literature
quR Aberrant Bush-warbler Cettia flavolivaceus w literature
Q43 Common Tailorbird Orthotomus sutorius BR observation
Q1Y Hume’s Warbler Phylloscopus humei BR literature
944 Grey-hooded Warbler Phylloscopus xanthoschistos BR literature
Leiotrichidae
4% White-throated Laughingthrush Garrulax albogularis BR literature
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q®e White-crested Laughingthrush Garrulax leucolophus BR call heard
945 | Greater Necklaced Laughingthrush Garrulax pectoralis BR literature
Timaliidae
4% Rusty-cheeked Scimitar Babbler Pomatorhinus erythrogenys BR literature
9%0 | Streak-breasted Scimitar Babbler Pomatorhinus ruficollis BR literature
959 Scaly-breasted Wren Babbler Pnoepyga albiventer BR literature
Q&R Nepal Wren Babbler Pnoepyga immaculate BR literature
ALE Black-chinned Babbler Stachyris pyrrhops BR literature
Q%Y Jungle Babbler Turdoides striatus BR literature
q%4 Nepal Fulvetta Alcippe nipalensis BR literature
%% Rufous Sibia Heterophasia capistrata BR literature
Dicaeidae
e Thick-billed Flowerpecker Dicaeum agile R literature
Nectariniidae
9% Purple Sunbird Cinnyris asiaticus w literature
%R Black-throated Sunbird Aethopyga saturate BR literature
q90 Crimson Sunbird Aethopyga siparaja BR observation
99N Fire-tailed Sunbird Aethopyga ignicauda BR interview/lit.
Passeridae
qeR House Sparrow Passer domesticus BR observation
q3 Eurasian Tree Sparrow Passer montanus BR observation
qe¥ Russet Sparrow Passer cinnamomeus R literature
Motacillidae
QY White-browed Wagtail Motacilla maderaspatensis R observation
qleg White Wagtail Motacilla alba M observation
quv Grey Wagtail Motacilla cinerea BR literature
qz Tree Pipit Anthus trivialis PM literature
qeR Olive-backed Pipit Anthus hodgsoni BR literature
qzo0 Rosy Pipit Anthus roseatus W literature
9=9 Paddyfield Pipit Anthus rufulus BR literature
Fringillidae
9z Yellow-breasted Greenfinch Carduelis spinoides BR literature
=3 Pink-browed Rosefinch Carpodacus rodochrous w literature
Emberizidae
¥ Crested Bunting Melophus lathami BR observation
Astrilidae
95y Scaly-breasted Munia Lonchura punctulata BR live nest
95% White-rumped Munia Lonchura striata BR observation
9z Black-headed Munia Lonchura malacca R literature
Legend:

B=Breeding; R=Resident; S=Recorded mostly during summer, almost all summer birds also breed in the area;

W=Winter visitor; PM=Passage Migrant Needs further verification on status

FIT: GEEliT FHNITECH! AT ET T CITIT AEqTT, 207y

¥4




FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AT FHT HeATFT FIada7

¥.R.4.3qQYqUEE
YA ALIATH TN TR AR &1 AT &7H 3¥ TSdHT qUgIee

(IR, YU a4 q9) Al RUHT | A HeF R YT Mahabharat torrent frog
(Amolops mahabharatensis) T King cobra (Ophiophagus hannah) 31*7!’(@'!1 ‘5@‘% LT
FF (IUCN T AT THHT SewIh Ggelae a=asq 9l qadd TUH § | a5arid
TS TN FATEA(dH] AT MR FI=20 (CITES) &1 AT@= § A1 q a2
TSI ¥ ATEA R W 3 AT YO GHiHd G| TRl Ao IRUHT dder 9Y¥
TSIAHEd 3 FET YW o] § | I8 FFaeel faeqa oo diferst $-2& A 9&dq
TREHT 5 |

TTRT L-R &: AT EAAT AN TRUHT FGT TAT IHIL FAMCT

NPWC IUCN
T | T AW IF T Act, | Red | CITES | Meansof
. verification
1973 List
Amphibians
9. Mahabharat Amolops mahabharatensis VU interview/lit.
torrent frog
R. Indian bull frog Hoplobatrachus tigerinus LC 1 observation
ES Asmng;;nmon Duttaphrynus melanostictus LC observation
¥, Marbled toad Duttaphrynus stomaticus LC observation
Nilphamari
4. narrow-mouthed Microhyla nilphamarensis LC call heard
frog
<. Zhan%()sagorned Megophrys zhangi LC call heard
9, Sikkimese frog Ombrana sikimensis LC interview/lit.
(= Nepalifggcrlcket Zakerana nepalensis LC observation
Skittering frog Euphlyctis cyanophlyctis LC observation
qo. Short headed Sphaerotheca breviceps LC interview/lit.
burrowing frog
Common Indian . . .
9. tree frog Polypedates maculatus LC interview/lit.
Reptiles
Lizards
= Bengal monitor Varanus bengalensis LC | interview/lit.
AES Comrlnicz)grgarden Calotes versicolor LC observed
9%. H'malliii?g rock Laudakia tuberculata LC observed
. Bro%lzsk}éouse Hemidactylus brooki brooki LC observed
9q%. Yﬁllow'be"'ed Hemidactylus flaviviridis LC observed
ouse gecko
qe. Bridled house Hemidactylus frenatus LC observed
gecko
iz. Sikkim skink Asymblepharus sikimmensis LC observed
q%. | Brahminy skink Eutropis carinata LC interview/lit.
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1973 List
0. Spog(eicrjﬂiltter Sphenomorphus maculatus LC observed
Snakes
. . a live snake
. King cobra Ophiophagus hannah VU 1 rescued
R Rat snake Ptyas mucosa LC 1| observed
R3. | Common cobra Naja naja LC 1 interview/lit.
Com. blind . . . .
X
R¥, snake Indotyphlops braminus LC interview/lit.
Buff-striped . . A
4. keelback Amphiesma stolata LC interview/lit.
Common cat . . . . .
R%. snake Boiga trigonata LC interview/lit.
R, Common tawny Boiga ochracea ochracea LC interview/lit.
cat snake
Common
R%. | bronzeback tree Dendrelaphis tristis LC interview/lit.
snake
Common wolf . sheded skin
RR. snake Lycodon aulicus LC observed
0. Common trinket Coelognathus helena LC observed
snake
Himalayan . . . .
. trinket snake Coelognathus radiatus LC interview/lit.
Collared black . . . . . .
R headed snake Sibynophis collaris LC interview/lit.
Chequered
EES keelback water Fowlea piscator LC observed
snake
Cryptelytrops T o . . .
3Y. albolabris White-lipped pitviper LC interview/lit.
Legend: V = Vulnerable, NT= Nearly Threatened, LC = Least Concern, DD = Data Deficient I, I, ll1= CITES
Appendices
GId: TITIT JETIT, 207y
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L IEIE2 SR
FHTARUGHT T4T T WS GIATHT I ATGIHT TS AMCTHT Y- AT J&qa TR g |

AUCTRT Y-R<: AT Jollid

Occurrence River
- English . i
9. Scientific Name Nepali Name Kali
Name Mﬁm Status | Gandak MiOd
i
Fresh June
9 Anguilla bengalensis Water SR Jul Rare + -
Eel y
. July
. . Bagrid :
kS Bagarius bagarius Catfish =T Autgus Rare + +
Tiger June-
3 Botia almorhae g T Augus | common + +
Loach h
11 Barilius barila Barred AT June- | Commo + +
Aug n
- . All Commo
4 Barilius bendelisis Barred AT month 0 + +
. Stone June- | Commo
% Garra annandalei Sucker EESL Oct 0 + +
Sucker June- | Commo
)
Garra gotyla Head bl Oct n + +
River June- Less
(= Pseudecheneis eddsi Tl?ﬁ EIE) Commo + +
Cat Sep n
Three June- | Commo
Q Glyptothorax trilineatus Lined EIES + +
. Sep n
Catfish
River June-
o}
q Labeo dero Rohu Tﬁf Aug Rare + +
19 Myersglanis blythi DF"‘W IRKEIE] Al Commo + +
Fish month n
Copper :
R Neolissochilus hexagonolepis | Mahsee Tl MO?,: Cor:]\mo + +
r
Sucker May- | Commo
93 Pseudecheneis sulcata Throat EIE) y + +
- Oct n
Catfish
. . Stone All Very
¥ .
9q Psilorhynchus pseudecheneis Carp faa month | Commin + +
. Snow All Very
ARY Schizothorax progastus Trout T = AT month | Commin + +
Very
. . .. Snow All
% Schizothorax richardsonii Trout glta FIAT month Corrr:mo + +
Golden July-
qe Tor putitora Mahsee gL Au)g Rare + -
r
. . Gravel All Commo
9= Nemacheilus corica Loach A month n + +
. . Creek All Commo
9% Schistura beavani Loach e month 0 + +
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Occurrence River

L English . i

9. Scientific Name Nepali Name Kali

Name Mﬁnt Status | Gandak MiOd
i
. Manoda All
o)
R Hemibagrus menoda Catfish e month | CPR + +
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BTANUE ST &I T AET @IATHT TSUHT HIZTHT hICEE:

Copper Mahseer (W HTN Long nosed snow trout (ﬂﬁ JYe)

Sucker head (%) Stream catfish @I%) River Rohu (‘Iéi)
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Blunt nosed snow trout (3T&<)

Golden Mahseer (e HIL)

Dwarf catfish (?l?ﬁb‘l%l)

Stone carp (?"ﬁﬁ)

Almorha loach (3Tl

43




o

Fresh water eel (ST 9TH)
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FHTARUS T 74T T AL QAT AH 3 JHRHBT &= Mg |

T YT

q. c_fllfllajl I ™ (Large Ranged Migratory, LRM) (90 fFamdictaid Qo000
fFardeaTy) G!“rjcf: Tor putitora, Bagarius bagarius, T Anguilla bengalensis

3. WEUH g4 wFH S (Medium Ranged Migratory, MRM) (9 3@ 9o fharfiex o)
SEd: Schizothorax spp., Labeo dero T Neolissochilus hexagonolepis.

3. gl gfr T S (Short Ranged Migratory, SRM) ~ (¥AT1) WEd: Botia almorhae,
Barilius barila, Garra annandalei, Garra gotyla, Psilorhynchus pseudecheneis, Hemibagrus

menoda TS
qlMeTahT L-30: WG =T qeaeey ferawor

S.N. Scientific Name English Name Mlsgt;at\lt;ry CS:;);suesr\I/laJtcl:o,\T
9 Anguilla bengalensis Fresh Water Eel LRM NT
kS Neolissochilus hexagonolepis Copper Mahseer MRM NT
3 Schizothorax richardsonii Snow Trout MRM VU
¥ Bagarius bagarius Bagrid Catfish LRM VU
4 Tor putitora Golden Mahseer LRM EN
% Labeo dero River Rohu MRM LC
© Schizothorax progastus Snow Trout MRM LC
(= Botia almorhae Tiger Loach SRM LC
S Barilius barila Barred SRM LC

q0 Garra annandalei Stone Sucker SRM LC

19 Garra gotyla Sucker Head SRM LC
R Glyptothorax trilineatus Three Lined Catfish SRM LC
93 Pseudecheneis sulcata Sucker Throat Catfish SRM LC
Q¥ Psilorhynchus pseudecheneis Stone Carp SRM LC
AR Nemacheilus corica Gravel Loach SRM LC
1% Schistura beavani Creek Loach SRM LC
q9 Hemibagrus menoda Menoda Catfish SRM LC

95 Barilius bendelisis Bagarid SRM LC

9% Myersglanis blythi Draw Fish SRM DD

R0 Pseudecheneis eddsi Sucket head SRM DD

*LRM: Long Ranged Migratory Species
*MRM:Short Ranged Migratory Species
*SRM: Short Ranged Migratory Species
*LC: Least Concern

*DD: Data Deficiet

*EN: Endangered

*VU: Vulnerable
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FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AT FHT HeATFT FIada7

TEIHT T AGAREEANH]  A-qardl T Aierd GHedIdh] GaAhash! ATdRH
FHIRANEHT & T S GIedl YINTG sqa@id Ggarl G| BINvgs! Taiw!
o THIRAT TEE T Q0 % WAl Fdl TIIT BIANUShT TEAT AT A T
T TFIEE [deTd, @EY T, Whl I, e, as [, 9g T Aesidl
TART TR AGT A MGG | AIGT A AGHT JaT T el aTAalcIsh] S bl
I AT STEUH] G | HIANUSHT TEHT [el Serel A5 7 18 6Y Tedrd
Y TFATE T AT feTdr st |

[

HEC e, TS (FB9 ) T b AZAR /Gl A AT FEIAT Al (or=orent
TR, AME AR 2@ ATATGFH g §aT el 94, [l T HeToagR’l Higl /A
AT [EIAAT ARG ATNE AeATGFH A qSUHT AT | AT AgeE dodl

TET SAHT ATATAEAT T gl TF AGAAT A8 THHT FART T ATGT A T
AGAREE SArSe | STl RIEwar at =7 g T Argrel abpaar %9 g+ Ut
AT A AEE a9d ARAH /G A GarSg | T I e et l
‘ﬂQEb‘I@f AT BIABIFH Castnetﬁmaﬁ@ﬁ(ﬁ“{ AN BlAHIFH

N o
TATS T/ TBTAT TART T WIGT AW T TSUHT {937 |

Benthic Macroinvertebrates &1 fad@r

Benthic Macroinvertebrates STild aTdTaUTHT GFT, AN, H1E T AT SfRTHT o
ATl T RTAN arg=g | Taie! TRfRdide Jumeir Benthic Macroinvertebrates FeT&d
e A [Aeeds ! ERH qaHdH! T g | e s @
Sl (Aquatic food web) HT FI9TT T AT < Hecaq®l gral| fa-isec AT
S AL =T IO AT AT A3 g T G o= g4 AUl fdriee @i
gaEEr fafere geear ek |

AT L-39: THA Gga [Sge®AT A ARUSHT macroinvertebrates T foaor

qeqr
; Common .
KX Order name Family qEF | D, | TGD. | TE.

A R E ¥

9 Plecoptera Stoneflies Perlodidae R 19 R c
Baetidae 99 3 93 R

R Epheremoptera Mayflies Heptagezrl)ldae iron 0 0 9 0
Ameletidae q o] o] o}

3 Trichoptera Caddisflies Philopotamidae & = 3 Q

4%



FIATISH TANITH TAAGT AANTT (€ 50. Y0 H, aT) AT FHIE HeATFT FadzT

qEear
2 Order common Family AEF | AGF. | TWH. | 9w,
q R E k't
Brachycentridae 3 0 0 |
Chionomidae 0 0 0 q
Glossosomatidae 0 0 0 q
Corduligastridae R 0 0 0
¥ Odonata Dragonflies
Gomphidae 0 0 0 R
S Megaloptera Dobsonflies Corydalidae q q 0 9
% Coleoptera g’g :ttli rS Psephenidae 0 0 q 0
N Hemiptera True Bugs Hebridae 0 h'e 0 0
Belphariceridae 0 0 9q 0
g Diptera True Flies Chironomidae 0 0 R 0
Ceratopogonidae 0 0 R 0
STHAT RE& R EE ¥¥

HIT: TITId HETTT, 2059
A T.H.%.- THA GGHAT 7

THAT TgAT FFAT Q& Taxa T 933 total richness macroinvertebrates g TMUHT
foar | < BEEXG TRUHT & FIHr Plecoptera, Epheremoptera, Trichoptera, Diptera,

Odonata, Coleoptera, Hemiptera T Megaloptera =5 | LRIFEE3ED Q\qu feraor aTfetant

Y-33 T Iooi@ TRUHT T | c%?l, EPT (Ephemeroptera, Plecoptera, Trichoptera) % T
E qq W= CY.GR UIgUHIE | Macroinvertebrate &7 RERIN TET Wbl T I9

ATATST TITHAT HIGTHT AGEAT THT Wbl AT |

TMCTHT Y-33: T qga iﬁf@%@ﬂl EPT (Ephemeroptera, Plecoptera, Trichoptera) T
richness

Total EPT % E % P %T % EPT
9%, . . . . . .

richness richness richness richness richness richness
9 R& R3 ¥&. 94 CAC) 3¥.&19 T ¥ &
R RG R 99.99 ¥0.9Y RR.&3 tq9.¥%

3 Y R L& [ R C1A
¥ Y9 ¥R ¥G.G% qe.eg R&.50 R3.33
B Al 933 Q0% Yo.uY 15.4% .03 TYGR

Gia: TIId FEqg=, 2059

AIg: F.7.%.- TEA GEHAT 77

e



FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &)

Periphyton &I &

ATATSHT &AADT Periphyton T &g T T2UST AT | HET @Iell, o8 &l deal
T &, T Sfgdl doal q & SFRT 99 Welfd T AIAGETAT & Wit
Periphyton “ﬂ?‘lﬁ foam) & periphyton‘}ITﬂTﬁ'HT PIREL Bacillariophyceae (Diatoms)ﬂéf
THAT TIAEEHI ‘JTS"QTﬁ forar | faermrdy, Amphora, Cocconeis, Distrionella, T Gomphonema
STEAT USA fafoe TIMa AT TeUHT /T | I8l df USiiae! Aqda (Adaptability) T
[EEUIES (Distribution)ﬁ% TI‘«S?,{ICeratium T Chlymadomonas (Chlorophyceae) STEdr

YSlide® GIHd TIEHT AT S JUahT {99 |

FAENT FHT HeATET FAqaz

TTFT L-33: THA G5 [A-ge&HT AR periphyton FHT TSl
EERGER : Staat Tealt
s | m | W e wdmim| O wde |
N @rar BIARTEHT & BARTEHT
LG LGl
9 Amphora . . _ + Bacillariophyceae
R Archanrlthidiu _ + + _ Bacillariophyceae
3 Ceratium + _ _ _ Dinophyceae
¥ Chlymadomo _ _ _ + Chlorophyceae
nas

4 Cocconeis . . _ + Bacillariophyceae
% Cymbella _ _ + _ Bacillariophyceae
© Denticula _ _ _ + Bacillariophyceae
(= Diatoma _ _ _ + Bacillariophyceae
Q Distrionella . . _ + Bacillariophyceae
90 | Encyonema _ . _ + Bacillariophyceae
99 | Encyonopsis _ _ _ _ Bacillariophyceae
R Epithema + _ _ _ Bacillariophyceae
93 Eunotia _ . + _ Bacillariophyceae
Y Fragilaria _ . _ _ Bacillariophyceae
qu F;?r?;gr;a . ~ . : Bacillariophyceae
9% | Gomphonema + _ _ + Bacillariophyceae
99 Gyrosigna _ . _ _ Bacillariophyceae
=z Navicula . _ _ + Bacillariophyceae
A Nitszia . _ _ _ Bacillariophyceae
R0 Nostoc + _ . _ Cyanophyceae
R9 | Phormodium . _ + _ Bacillariophyceae
R | Rhoicophen _ . _ + Bacillariophyceae
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FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AT FHT HeATFT FIada7

EORGED) . Stge dee
S o A | qoott o @ ? $ . GEip e o
N g BRINTIGH & BRINUGH!
Rkl LEl
EE Siprogyra _ + + _ Chlorophyceae
;\; Synendra _ _ + _ Bacillariophyceae
Synendra S
Bt yulna _ + _ + Bacillariophyceae
% Ulnaria _ _ _ Bacillariophyceae
Total species 11 11 9 11
GIT: TIHTT FETTT, 2059
¥.3 WIS A qr Fiedhias araraeT

. 9. R00c ® AT TTOEA ATER AU GATad Sedeed! & FTrae
c%,898 WHl § AT TEUH YO& MY (YE.IRy%) T Weamkl ¥3,0Y¥9
(43.95%) TH 1T T W S S 23,30y B @HT g 9
AT SR ATHR 3.9Y q41 RIDT AqIT 5%.2 Y Ehl |

AT JHIET TSIl TWRATTFEEH] B JT6edl 158,320 Whl § 77
TEUHI G653 (YE.UT%) T ARAIBI 43 Y,05 (L3.¥R%) Wkl g | 7« T4 e
EAHT WEET 495,99 TRYQ @A G AEd gl kR 3.4 qdr o
AT 5.9 WH F |

AT JAIOd ISEeH] T SE@IT S&R,RY Whl § A1 TEIHI Y03, 4%
(¥&.&2%) T ARl Y4%,5% (13.39%) @R §, U THHATYR AigHl
STTIEAT TeIhT JeA-THI U @R I T g S T 2%, 2Ry
TN A AT AAT TR AR 3.4 T [RT aqurd ol Y\ Wl 5 | AT
TEE S AU T HIerdT A ad Afeex, AfaaHT O, TRRE AT sedr 9%
fHE Hecd EhT HSAFEIRE Wbl P | ATATSAT HIARUSHT Fal & AT O Ul
Tt Wiehla BamEe 359 Wecd WHl g Q1Y 99 SAH Feel SR el A e
HEcdd] AT UM WH gl TG SAAT FAE, A, WR, dHE, TR, 16T,
JpTeAl, 3ferd T W fdees! TOE™ @H gl qd Beg o a9 fewr ged
CIAT AATFIA TGB! CIAT Whl e 91 98 gH, Prleaa gd aud a4
T T A el G|

%.3.9 Ao sraearat g
ASATEE. YA T g SR Gaav T Uode Aaelhae I qEarge
ATIRAT ATSAT EAD] ATHISE, ATMAH TN GiEpidd AqedTHh! Fam s F |
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¥.3.3 A& TRYHT TG e

RGN FIATD] AN AASAEE TATIT T LU R TR AEd ¥ &% TR
FEAT TRUHT T | Feqvr TRuHT S 0.5y SXEdEr T8 SRt ¥ R0.93%
SRGAT A T TehT TEYHT TEAT |

AiEe B gl T aqe Sledr™r afe (33.40%) 99 oAl Seamm &3
(9X.& &%) WPl IME7g | ATGFaEl [FFqa [Faor AT % P dqlerdr § A 9eqa

TNTHT 7 |

B
" wige

[EEIECEEARECIIEIRILC LRI

Aieell THA FIH! PR AR g BT (R¥.00%), SEEET gew e
(3.83%) T | geewaedr foeqa faeRe B Y-3390 [REuat § |99 gFary faeqaq
foraor e QY HT eI R A QT ARUH G |
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NNk
ﬂ.&ﬂy‘i. R %

" ofi T ferdeeTeT
Y9 " AT g HUHI
R¥.8% " ST g
ELEAN!

= 4-33: TR Alge gIH! BRI
¥.3.3 wAEd
TAT &AET Y &R ERGUHT TRUST FAEUHAT SFAT Q9,432 S SHEEAr &bl

T | AT TNERHT ATBR .6 ST @bl S | el ATarean gal 787 (43.0%%)
HI GEIT Al (W &.R&%) BT e sRIvg | Taavarer faeqa fFEwer aqa= %
Bl AT 3 AT F&IT RIS F |

== w-3Y. R Amarar Sagen

¥.3.¥ SAH! ATERAT e
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AN TFT SR 05 % (R0-6% af) ey | 78 THC THEH! 19.39% TAed
A AT TR R | AIA AT G0y AMAF ®US HA cARheE
T =T SAE SRwe | € 0% WET hig WINI, hig AT T Hig Ao I G |

ufeen TEY
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YR, 0.¥Y¥%
"
EEICCIKISEE T
et
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¥.3.% gHD! ATHAT THINE G
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%3, O S TE Feredr
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QR HET) AETAT THEeh! T (3.4 %) qol FvaT I=, SUE ATERAT e (9-
C Hel) T ATIT T (9R.55%) TA T Tad d@ (9.8 %) T |EanT
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AT ath oy T (89 %) A SATHAT Y9 79 GEH TGEdT § | Yl
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HIHTT W G | TS &b AR TGedl Fed ©.¥Y % I Wkl e |
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| wetwr wydeedr fwg o yq@ ad @ gy 9H g T SO g6l o
X wiafeea 3fme | YeTTe e, SEEeAh U el 9N A3 Ao, B
TAT AYAATH G EH G T6 G0 THE e atgae HiRa Y heiiet ad
Fafeda Tiitene T HRa 93 freifier qa sEfad Jfee g1 JdEeer uh Heeaau
afE Hewd Bl, 9 Aiehias  qA ATEAMNCAS A Se®d] AN AMHIT TIAH!

TIHT A TS |

Jecll dC EAHT G JHELl aqedid Tslideed arel (Shorea robusta), Tt
(Dalbergia sissoo), 4 (Toona ciliata), ¥9%9 (Garuga pinnata), F=@TST (Schima
wallichii), |aT (Madhuca longifolia), @ (Pinus roxburghii), R (Bombax ceiba), &1t
(Aegle marmelos) TIEAAHT Folide® HTELT G| AW TAHAEE FANT T
A FeaidEEar afea (Indigofera heterantha), <Tssiadl 3R (Mimosa pudica),
feHT (Zanthoxylum armatum ), =& (Acorus calamus), G (Justicia adhatoda) (T
| AHFITA Toddl qad S ST WGl Ueideed  d9er  (Schizothorax
richardsonii), TET (Barilius bendelisis), T (Pseudecheneis sulcatus), Tl TS
(Pseudecheneis eddsi), g (Garra annandalei), el (Neolissocheilus hexagonolepis),
&l (Labeo dero), FEAT/FET (Garra gotyla), TSl (Noemacheilus corica), == 3@
(Schizothorax progastus ), AT FATAT g

q9



FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AT FHT HeATFT FIada7

TEAET ARSI (AT To7 T Feel Agcdqul AHTeid-AMed T ardraRiid Tua
U AUEAT TRUB! G | B, AT T AGT A el TEFERR GQEEd Ioaed g
AR TART SATeh! STHIATSTAT Jiddbel G I e | a1, S aRae
Birgd diHE T Wepidd  TMAfAdeed q e a9 GedE1 g | ey
i, TEHT Y8 T eI A3 qiEd-er arel, R, oty e yq@ awedtd
SfcrE & 3 T TTH WART TR Hewaqul diudia areafdeedrs i S
U FFg | aEd, ST Wed e, FOw T s, FT, wodl, At Stear wEn
YMie® qRadT WUEHT IH1 STaediah] BRI Yddbd € TH TG g7 qag, Stael
AR YOTTEATeRT el T T HITaTer o1 9% urig | At araifeis- At
T ATAERNT JHTAEEATE ~IAHT T AELITES AT T TAEHT =IAHT
SUHEE FAFaT I AT AEATF TS |

AHAISIH-ATH T AAETT THEeEdrs B8 9 49 [@HE, & $Hi, &9 Fe=
AT ST (o0 AR IAoTHT T eI FEHAEE e Mg | Ja e
diedpidad ETHT HeTdqUl TUAeEdh] TEAS GUATHS & MR (|ifHg) qer

o

AHETIH TRl Athd WAHEHAT @378 | el sreeders G arsT =q7aH
AT YaE A TR, W XA q9 AT et Godeedhl R
FAFHHEE A g, T AdAEdid GEee el 1 9o |
dEeE e gefEa T FaAd araEreia SfET O |id sgae T

HIAD! GHT FEHIRIATars Wi 93+ |

¥.3.33 ATeT G-y TTaqeea! Farar

ERYA WAL TRYHT ATATSHT FATET JYE S BRYA Wed 53,96 % gLl HATSDT
THAT TG, 4.3%% TRYAT HATSSH] TIAT SN fore T T@HT G, A9 40.54 %
RICHERE R I S R IUCE R e R R R

qADT X-3&: HATSS Gralfrg FIfade®an! Fid=Har

IECSAIRED] ST WET ST | e AT @ gogH | o W¢ U g SEAT

q. IS

S ST t0 39 - %34

RS TR q EERS - %0
3. 94q

FHIAT TR 9 [E - B

ENENIRICRISE) Y 30 - ELY

EAREIRERIEINED 15 %40 - ¥%5

IERERICRITEa % 9 - RS
3. e

195



FIANTISHT TARTIYH AAEET AT (§ 50, ¥0 H, &) AT FHT HeATFT FIada7
e /aiferat ST |ET S | TS AT @ 3o | o WC U g STET
HIANTIG ST TS TIeTHT R ¥ - 98%
STEAT 933 R0%5 R&T ENSAS
% £.3% ©3.9% q0.45 q00.00
AT ¥-3\0: ST gl TN oG I g =MeTeeeh! Fidiha
AFAEGUH | AQSRN | FASTRLE AF Gor
FRA/TRE | g (et | d o T
§. AT
aﬁr:ﬁqu%m k1 Y& %0
ANIS TRATART q 9
2. W& d
FHIHT TRITASHT 19 q0 X9
EEERIRISEIRE] 9 Y
RTTET TR Q e 9z
fererdy S mferaT 3 ¥ %
3, et
BTARTIS B! TS TITHT ¥ 95 3
ST R ¥ %5 933
% 3. 3.09 CERRS 900,00

9%




FIATISH TANITH TAAGT AANTT (€ 50. Y0 H, aT) AT FHIE HeATFT FadzT

IREgT & WEamEasd! fAhed fsor

%.9 TEATad! fabeq AW
TEATAT AT ATAEOTHT ~IAa9 T 9 [afWa Ashede®d! dAegas TRuH!

F | AAERT WA FEEEE, 008 HTER AAENEE I WA g1 T
AFeueEd! ALAAT Tq U1 gaT TEad ARSHID] [dheig®d! HFqar e
T g |

%.9.9 ste TSl fAwereE
AT Atg T FAlead! AN d1F 92T [SFeas®a! (Project Development Options

(PDOs) — 4, R T 3) AT WUHT AT |PDO - 9 T fuvdl @rem ®ee Ao

WUHTT HHAR SH ool T WCH! BRI I=0 JALHT @ Argars SUdh THIH]
211 TIRTE PDO - 3 T AR EHT ATATHT Sediment Yield, X0 & qer disreaT
qE ATASHID] FHATFA Dead Storage I ATAH T [U=el @Iell Fault WUHT gaT AT
fA®ed AqIIH <radl | Bed rock AT Monolithic dolomite T&ahT HRUKT AU HIS ST
IIIH FaT PDO - R ded AT A [dbeug® Weal Ia¥ [adheq el | a1 T4

B &-9 A1 9Eqd TR g |

2 | B apcti —— Modi N
=J ta A
- — ‘:) ~f
Tt 3 .
&5 3
i Kanthokhola 3
{ ‘~\ Fs
7’
= 2o
f 5 et
o~
b “Bagtung
=
X
Sasmine
e ’/"
DAM LOCATION 7 o
Bareng . (PDO-3) \ _—
=& ) E
- 8 = 2
=} ; N é
| = Parbat N
{ ~ f
f Sy
- £ Mahashita y
DAM LOCATION 5| = - R
l(PDO-2) Z 2 N
S
= Prr—
Gulimi Kaligandeki & e
Ty S— o
ho-T S Y AL ro
JDAM LOCATION 2 Nurseny
3~ Craas
—3 San
7 —
3 o il
\ o~ = . o
SSatyawst: ‘ 2=
\ .
S R S e N e . e ]
2= 30
- Kaometers

B &-9: dF Fer St dBeTd eI
GIT: G g7 Fiada, 207y

RE={e



FIATISH TANTITH TAAGT AATT (§ 50, Y0 H, aT) AT FHIT HATFT HadzT
ARTHT &-9: dF a7 StuH! dbedd ALTTT [qaw
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HETIT 25° q©°30” T IC° 00°00” | 20 q©’30” IRT G° 00°00” 30° q©°30” TIRT G° 00°00”
TR ©3°¥3°30” 3[ 53° 3700”7 | 5¥° ¥3°30” T 53° 3R°00” cy¥° ¥3'30” I 53° 33°00”
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TG &9 (Hmare) %R0 &¥0.¥0 ¥YO0
TIHET 3=rg (F) Y0 Y q3Y (frEa)
SATEHT qUT AT AqE
Yo ©go Yo
(FSL) (m amsl)
T AET T (TWL) (mamsl) | 434 P{Cle) TIH © AT &Y T SAH AT YUY
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qRz%o 9994
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Gross &g (f1.) RY 920 TIW © | QY T AW R W q0Y
7T ge (W) 9.9 153y 920.& ¥ 9019.3
EEIERRSEIENIED ¥T&.R9 ¥ oY, I © W R90.&, F™HS I AT IUY
Catchment & (f3H12) & 3Y 8530 S © | LYY T SIH R HT &R3Y
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Ut
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texture meaning permeable rock and
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PDO #3

soil formation. River valley
immediate upstream of Option-2
Left bank-stable
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steet el Sbcused! qeAAT &Y, TEHT g3 BAE TEEE qasHr SR T
narrow valley ‘HQH% TYTTHT Concrete Gravity Overflow St ar Rock-fill ater FaTT T
S9gTh afavg | Rock-fill T Concrete Dam YANT &1 AXAD! AIANT agg T T
t\i:lr%d [HATIT & H g5 | Strength, thickness, permeability, fracturing T faultingFﬂé’ EITTHT
TG T Stgh YHR =TT TR 2 |

TESASihd (el [l Sqaedmas A qar R (Sediment)  transport T
JUTEHIATRT ATIRAT g HR 999 T4 T2 948 | Concrete Gravity Dam &R
SIAEITIAH] AT ITAH ! Te7g | TAI AASAID] T ETHAT BTG ISl
W USE I ANl TOE AE TS | J9ET 91 WA qredie! Saesgdrer Rt
AT qIT ARTTHT FET e |

st qET, Ruxar qur o guaEEn ARl A JEhiE o weeeeEa
AT AT TRUHT T |

%.9.3.9 AtgEEH TAIHS FEAqT
Arifes, FEfT Gl JueTsar qer SNTasHT ATICET SUIRh St Yo =Ia T

F1IG AAGAH] AR AT GHRFT sfg AqFqah! fawqa faawer e afersr &-3
AT JET R F |

%) Roller Compacted Concrete Dam (RCCD)

9) Asphalt Core Rockfall Dam (ACRD)

) Concrete Faced Rockfill Dam (CFRD)
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Criteria Embankment Dam Gravity Concrete Dam
Concrete Faced Rockfill Dam (CFRD) Asphalt Core Rockfall Dam (ACRD) Roller Compacted Concrete Dam (RCCD)
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AT N
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g 94 |
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Criteria

Embankment Dam

Gravity Concrete Dam

Concrete Faced Rockfill Dam (CFRD)

Asphalt Core Rockfall Dam (ACRD)

Roller Compacted Concrete Dam (RCCD)

TG T, O & FqG @I T

ST AT el @A T WAl AT T

T A T g e T,

&g | Ied T4, frgaear fesre et

frgaeare fewgT fewamst oo

ASMEHT @RT ©q¥.00 fiex «@mMr e

AR £ 9Y.00 THET AT d1eTd TeAh]
TINT RUHT T, M Y E.00 fHeX
M CAE T U WH g |

Jgd GISE g ch T dIeid  THAHI

AT & FH T8/ T AR 96 |

Tl WA TRUET o, A ¥ E.00 e
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TG AEE Teh T Aed TAAR FANTT
&t i g6 T A 53 Sy |

ﬁgﬁ'ﬂ%’ layout
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AT Teddh WL SAvdle T+ Uaecd qrgTHT
[T Thrust block AT TST 9 Tiebd T |

Flushing System

CFRD fa@eqar TRl so@eama e
SN el Body AT+ G faior
T T ga, dd ge 3,545
ATl Sediment By-Pass Tunnel (SBT)
AR U &g | AL SAUHT SBT B
AN 3%,636,3¥%, 438 T TG

ACRD farseqdr Il sgaeamas =T oiRT
Stersr bodymgﬁmﬁﬁﬂﬁw
E%_'L IRER] @% 3.65 6.f0 @ Sediment
By-Pass Tunnel (SBT) &S o+ g Ty
FACHT SBT BT @A 3%,530,3¥%,436&

T g |
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AT A @ Al |
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Embankment Dam

Gravity Concrete Dam

Concrete Faced Rockfill Dam (CFRD)

Asphalt Core Rockfall Dam (ACRD)

Roller Compacted Concrete Dam (RCCD)
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FE( St T gFEEd  EEARE
FASTH @M & a AR ATEHA
TRTHT 3 |

THRFT STAT Grodh T A ge TAH
TG §rg T ACLALEH! MM U e
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gy | Taed T8, Rl e | 9
gz o (Rl aeE e ) savs T,

T AT W A2 T RS |

T YPRE A T FEEgd  GEE
FASTHT A & aF AR ATAA TRGHT

Ex

Gid: GFIEgar Jeq9T Fiddas 207y

5%
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%.9.3 IR SHTEAIT

FIANTSHT TEAE [ FHT ¥y e awar st Fafor 1et Téwr Iued semr
SN g -eTaT Rl T auisfy st frerT SemeEE S gh | TEa,
TEQT [ATeTs IUIH SAFEAIT T GHAA STAID] FAAY AgHan T b |
HEATT ATAR HIANUSH AT AL ATATSTART Capacity — inflow ratio T4
Trap efficiency T ATHTTHT o cgaegme T TR Bl TEifdes AuEag |

e No Management
e Continous Sluicing
e Sediment bypass tunnel
e Drawdown flushing
No Management

FEHT ATASAT T SIROTHT o FeAfg SHAeTaTahT ST el HIAATSHT T RGBT
T | AT ASTTATER STATIET Y0l AATHT FATg G T AT G, el
TALIH! Ul e AATeE ‘El_cﬁf (excessive drawdown) WW%T@
S 9 TG | T, T A I aeiie g s, Tuf e s e
AATTHT ATl TS U1 FHIE B4 5o |
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FIANTISHT TATITH TAAET ATATAT (§ 50, ¥0 H, aT) AT FHT HeATFT FIada7

FROT S AU T Telid st @i a9aw g9 | gd il Rede
A1 SETECAE e THE I AHIST A |

TGB! FHIA 777 GRATT Feq&T JFIaH], TTTT T AABIAT TAAF] 7 |

b SHACAITDT A

I HTA T (¥ Weheh! Saedd T S A fSearster & dfe=m it
F | AAS D] TS ATEq 20 HHAS ¥-% . B IASEH AHAS
SIEEA TS | AeTaredd Wial 97 Heb ARATT G g S8 a9 S9eaid, e
ST Ui T ST T T AR A g ATI TEg | O T udqe Hiaiht
YU AT IeG TR HIGT, Hebells WA TEihT e F+ 9+ qLacs
JIHEE TATAS HISRUT AT 9, R T41 Scouring T SMGH g 99 |

THH! FHIT HETH JFIAF], TITIT T AABIAT AP T |

LGEAS: GRNR IR E R R

U HETT B GEFAT TMHIH] TETac S SEABEH THIH] JITHT B g7 993 |
I AN A WEkie qiw A 9N 9ME deg | S 9 JR
AT WA AT T FAE q9T qaE FAEH G A Mg | AT e g
ART A0 HROT U Il STaHT 99E 99 94 |

AASAD A0 93¥0 fL T 9,990 . H1 Sgwdd goy [T el fewme are
HET T A0 BRI GOFHl Tl TBEac HS SEAGEAT THIH] JITHT B g
TEWHT oF HeIqdl TaIH! MR I JaTg ad1 a8 Jaedr 9 9o ares |

TGB! FHIAH TRATT HETH, TITIT T AABIAT B §Te |

AT TGl €9 Tae6q

FrareT T TRl St U TR AauEagedr qEl ST ATadd Ue g | LS
oS e Je@e &l el g g g | =it Aieedl JErr &R
SR B T Sitgete [Eb [T Scouring, TETET HETTHT TWTE WTa e | a1l [T

EIRSEIRCIRECEN
THH FHIAH TRATT HETH FFIAH], TI7 @97 T AHHAT A F7e |

Y& (Seismicity) ST G Fal Fo

ATASTIHT &7 Aol den e (BadiGad) e, ®eld®@  I€a (PT), T U Grell Hee
(PKF) I MCT #vaid IEHl TEgH | THIT SEHST HROT qeHhl gad

Q00



FIANTISHT TATITH TAAET ATATAT (§ 50, ¥0 H, aT)

FAENT FHT HeATET FAqaz

qG Ae, Sl TAT & [AUTHT AT SFAT T Aebeg | T W1 TUIELAT
A QIS T U] SETEAT IREd <aTs 9Fg, 99l qMidb] Jare T U<t

T U G |

THH! FHIFH] GRATT HETH JPHIAF], TITIT T JHHIAT AP §e |

Eﬂ?ﬂﬁw B?{ﬁf?r(Green House Gas Emission (GHGS)
0T %1 2T WA g eEAee Ieqoid g BINAE YT ATaTEUHT Agme AT

T T |
AITHT (9-9: AT BROT [T g BT JedsTb! TATT
AT BE-agAaE Icarid BT
ERUIRGH
R | T ATA | HTaT A coz | BT AT | BT e
=‘r' E2) G TN g | ST uid | e @)= coz | IeqIA .
T | eRm AT fr. @St | @S e «(9R | (RT)
7¥Y)
e T T96&5 | R.6299%6 | RR03LYE | goowuRq. | goow.y | IPCC,
cl (e]0]
CIES ¥ 0 & c.cg 9 R R
T 0000 | .39%¥39 | 9&R3&0R ¥y3z.0 | &
g Y¥R5005g,
A TR 00 ©q3 .29 TEOOR g A
. | T 3000 | 9.400¥%L | 4L qL¥R. | 9¥333%3. | q¥33.3 | T
E | a9R 00 &Y cg %9 ? 2t
I
¥ILILIY | 9955659 | 99586, |
SET .
3.y .0 R e
oA

TGH] FHIEAF] GHTT HETH T3], TITIT T FIEEAT FAH] §e |

9.3.9. R YA =T

T TFRIHT (STRTRT) T T-STARTAT IREdT

T EAIEE WEd o, T, 3eaeh, Fgaie T e e At et
GAANG S T AT EADT S IUAN g | AHAC T LA -SIANHAT AL
TS M5 TIA TEEUHT U T II6 e |

TGB! FHIEAEE FeAET TFIAP] HETH GRATT, TIHIT T JIeEeAl7 daldH] §1e |
it JOTETCHT T

EIRIEEICaie I EEI) Wﬁgﬁ PIRIEa Physico — Chemical paramerters HT THIG ‘T@%QI
AT AT B a9 [ SEAr gﬂ]ﬁ Turbidity, Dissolved Solids T BoD HT YHIG
W‘cf?g? | STATT AT %W oY {9 STFAT ] L) Turbidity, Dissolved Solids T BoD
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FIANTISHT TATITH TAAET ATATAT (§ 50, ¥0 H, aT) AT FHT HeATFT FIada7

AT AT WS | Dewater zone T U] JATEHT HiH ATIET, ITH & algae Tﬁﬂﬁs{
g |

TEHET FHTEHT TRATT 77 TITIT T BT Jara®l qina+e |

Steegaw=aT MY T fagavesr aa Rl o e

AR &1 [FITdTe®, M-I T41 [RAdrest STaAT 2RI ST goeg | SIS &1aT
U AT Y, ¥00 T Ui av . M. Wid I S g ATAE IR g |
o SFHETE g Wa UWIEEE WHEl Sarad 99 waea (Reservoir bed Level)
Sefr wifeafae qonelar aiiads, A g et Rurar, e e (River

o (o)

dynamics) T ATIHIIT (Erosional Capacity) AT TRE g | Sl A% (Life
Capacity) AT T¥TE 9Iag | TR FARRT &1 &I Toal SNl (ORI Jareet &l
FE qAT AAT ATATILITHAT T I+ e |

T FHIEH] TRATT 77 TIAT T FEFIAT FAIF] §e |

frgaeste g Sal wguUTRt

TATET ¥ SLEEE®! ANl A TAT HHAH WICUHT HHAEEAs e Jguv]
TS Jod@g TIE Teg | oY dB T Al 9waT | edi-ahl Tl HAafersh! Exposure
o Al EAAT HH T HHANEE Ud GARAl 8 0 a9 |

TGH FHIAET TRATT HETH, TTTT HAT T FIFETCAT AT F1eg |
FER-SagH (Microclimate) IR@Eds

°||'5q\|°b(u|°|’>| P[] l‘i|"|r\|°|’>| SENECRIE] Llr(d&*l ﬂ??ﬂldnlq\“d@bl \5“(;('“ GRIESIEEX IR EIC)
*
U g | ST ARG T WEEAT AiTd Afedd qiH Hed g, oued

*
STATTIAT GHBT T BT Fl AU AT ~IATH AAHH TG Tebeg | T
FEA-FAAYHT HRUT LA B GO AT AT EAAT TAE T qaaeg |

TGH FHAF] GRATT (777 AT HAT T FEHBIAT AAAHT FeF |

Eﬂ?ﬁl'b'wrﬂ T (Green House Gas Emission (GHGS) )

Reservoir draw zone AT ATY e AT ‘gﬁ IAMH TS TAT A=€afd Colonization T ATETRHT
gﬁ?ﬂlﬁw Ic@ed  (GHGs Emission) YX Uag | TS ga= ANl SEAT  UHT
T ETS TECITHT Methane (CH,) JcHSIH B Feb THTET §7g T ATl (G
AIHTSTAT YHE I G, |

FHH! FHIE TRATT 7+ Tr-17 HAr T Adwrcdi7 Aara# g41e |

ROR



FIANTISHT TATITH TAAET ATATAT (§ 50, ¥0 H, aT) AT FHT HeATFT FIada7

9,3, R e ATaqrERT

©,3.3.9 Rt =T
T FITHT I 3T

SeAEgd ARSI H SR geafEd S aEEr 9 TS RcHE e
A AT EABT W A, TE@EEH] B T ASTANT GAHT B
TR | ARNHIS] FHHT AR AT a9 &= H0 1909.¥RY & W0 AEwTF
T |

TGB! JHIT AL, GIRATT HETH, HAT T T Fald AEPIAT g1eg |

€Y hId

AT AT T T ATHIED! &AW & ¥, 60 92T T@e® T 3,¥9,559 Ug®
5<:|sqsg~1\ ST (Dalbergia sissoo ), g'*'ﬁ (Toona ciliata), & (Garuga pinnata,),
At (Madhuca longifolia), T el (Pinus roxburghii), Raer (Bombax ceiba ) FTIaRT
TEee g3 |

DT FATT T, TRATT HETH, GHAT TR T A SHBAT g1 |

TAMABT 9-3: TAEEH GCUTCHS [Fa0T

.9 Components e T9g SFAT
q SATI R3¥,95R %3,0%% ]R8z q0
R D/S Cofferdam R ¥ %
3 Plunge Pool 3 RV 950
¥ RCC Dam 9,%%% 30% 3,000
Y Diversion Outlet 9% < EN)
% feorgae 93 3 ot
9 Diversion Tunnel ¥9 28 ¥k
(S Rock Quarry 1 93 93 S%
R Rock Quarry 2 3,09%9 CEES ¥, ¥ 0%
q0 Bunker Area Rz 4 EE
99 Additional access road VLY 93Y 5o
STFAT 3,¥9,5%1 R¥,R50 3,08,9%¥%

Gid: TITIT GG, 205 9

T 8 AHAT g I

qEAT ATASTT AT @t Eeas I OEEE wEd Qe & T qUSR

gt T =T FHEREEH! aHr Al TR B B ATHHATHT T HaFeg |
TGP FHIT AIAE], HETH TRATT AT HHTT AqHIAT AP §7e |

R03




FIANTISHT TATITH TAAET ATATAT (§ 50, ¥0 H, aT) AT FHT HeATFT FIada7

IR F a7 WeER Tgem qur A FHr

ATATSHIRT FHATTAT Yol T Aqcel TTET Yo HHIEE I H1E a7 T T Teeh!
3ol T T el AT BIHAT Tt T TG |

AT (Acorus calamus ), dTAUTdT (Artemisia vulgaris), T B (Cymbopogon citratus ),

%fl;{ (Zanthoxylum armatum, aﬁ\jl (Datura stramonium), FS{la (Origanum vulgare) T
G (Justicia adhatoda), 1 AT AT WTEH SISTFET T T H1E a9 IEHERE®S

o

&l
THH] FHIT AIAE], HETH TRATT AT HATT FieT dqr47! g1 |

FgSg T AGEATAT T

A AT & TEEE TS U4 Al Al UINRAIAd YU JHTE
74 | TGATE & =TS qHT THTE UdE | AT G AT G T e
TS ATAASEAA AT We T T8 |

TGH FHAF] GRATT HETH, AT AT T FHETAT AA9H F7e |

TGP A RBR

HATATSAT AT &1 AT H T HHERE® T IAEEHT AT INaREEH! e
FANGH Aad WHR T G @y | ARl 4y R T T T
PTHIR  ATHMNA g g | AU &+ =aRaX =ee (Prionailurus bengalensi)
(@ferd), Fqan (Panthera pardus), @ (Muntiacus vaginalis), ¥ HTEMT Al &ifa
(Macaca assamensis) (SR1&Td), &l FIR faRT=l (Viverra zibetha), [T (Lutra lutra) TS
BaT A FaSleg @A I Feeg |

HFHIAT FHIE AIAE, HETH GRATT, TqHAT HHTT JAHIAT FaAEHl §eg |

R A T a7 Dl 578

AT EAAT T HEed AN AT a7 &AAT Tag | a7 & Aol ATaqrad
o o C o\ hnN haN o

q&1 g8 | [0t HHAT BTHIREEH! [T IURA(d §e | Tt AT T AFST=qar

T2l FRTEAT §78 | I8 q7aoreq 99l AAEs Aeqed aid T a=goiqdl SaH

9N S A GRATEAT 98 |

TGH FHA I, FHE HETH GRATT, CAT HHT T AHBIAT AT F1e |

AT ARTATR
ATATT AT & JRaR fafel YTt Srae® WART g o {9ferear wiis! JanT
FAHT ANTANS] SIH T Gaag | gedl °i¥, IdeE, Ui, s TRt TR

0%



FIANTISHT TATITH TAAET ATATAT (§ 50, ¥0 H, aT) AT FHT HeATFT FIada7

TN T R FTHT AN &l THSHT BT qaFag | [HHI0T Tl saereie i
T T YRED] AFARTT AR [Rafaers @&t [T e |
TGH FHIE AIAE, T= TRATT, T[T HAT T JoqbIedi7 TTNHT F1eg |

! AHEIHT T el NIRRT Jeir 9 o 9

AT (HTEE FEh higd qur JEHh e TETH8E Tardl W0 g1 9™
freeeed! Uoie qaT SHEEdT A I s | J9FT TT gedl WgHdr 97 gAg |
AT AT SO FTHERE® qdT FoRAT ATGIhl d@al ANTHT HRI AGl A
A Fg G G

TEF] THT Tl JeaaT, TRHETIT TETH, A T T 37afy et g |

O, ANHE, GO&Q T GATH THT G T TASA-GHT THE
AASAIH & AT a7 &7 I5g | AT &7 q5 & Jolld 7ed o (Aegle

marmelos)_IUCN-NT #T ¥=idd TRUHI § T Tqals HIEA, Al qd1 ATE€aSH
TS AR AT T wiatad TRUET | N RET (Dalbergia sissoo) CITES-

I /T GEhd TR 3 |
YAeETAT  Joold  TUHT dlaarg SHIFLHAT  Mahabharat torrent frog (Amolops

mahabharatensis) _IUCN-VU, Indian bull frog (Hoplobatrachus tigerinus)_CITES-II,Hﬁﬂ‘T

= Lizards @m Bengal monitor (Varanus bengalensis) CITES-I, Snakes AT King cobra
(Ophiophagus hannah) ITUCN-VU/ CITES-II, Rat snake (Ptyas mucosa) CITES-I1I, Common
cobra (Naja naja)_CITES-Il /1 gHi&d Yl &1 | R, T A Wy

Leopard Cat (Prionailurus bengalensis)  NPWC Act, 1973-P/ CITES-Il/ NR-VU, Leopard
(Panthera pardus)_CITES-I/ NR-VU/ IUCN-VU, Barking Deer (Muntiacus vaginalis) NR-
VU, Assamese Monkey (Macaca assamensis) NPWC Act, 1973- P/ CITES-II/ NR-NT/
IUCN-VU, Common Goral (Naemorhedus goral) CITES-I/ NR-NT/ IUCN-NT, Eurassian
Otter (Lutra lutra)_ CITES-I/ NR-NT/ IUCN-NT, Large Indian Civet (Viverra zibetha) NR-
NT/ IUCN-NT, Crab eating mongoose (Herpesters urva) IUCN-VU, Nepal Langur
(Semnopithecus schistaceus) CITES-I/ IUCN-NT, Jungle Cat (Felis chaus) CITES-II, Rhesus

Macaque (Macaca mulatta) CITES-II HT %ci}inldgd PRI gl

BSI3T U7 ©@ Ud YIcTal AEdIE] ATERAT T ety AU T A9I-q@ a-q9g Follaar
HEATHT ATITH] GHIET FHIFH] TRATT HETH, HAT T+, A PIAT AAEH] g |
HTE [ T TG a7 YSTETHT T JA1

o T T q9r ARl FTHEREEHT ATaITHdl Ue g | HHIRE® HI& T3,
TS = UaTaY, T WRIGEEE her AT I-aideh! dgal STANTel T awar
WA THTE I1 FHE g |

TGH FHIEF] GRATT FH, HHT T T giel FqEFT §1e |

R0Y



FIANTISHT TATITH TAAET ATATAT (§ 50, ¥0 H, aT) AT FHT HeATFT FIada7

FAEEAD! ATAqAEAADT BRI A-qSAAT T THE

[T HHAT AT JAN TR T QD] agal Adasiiaded a-ao-qa]
ToERUTHT T 91 T qeTE D! SEEE aaS~qH! SAM GHT o, T FCIeH A
RECH

THF! FHIT AIAET FHlAH! TRATT T==, HHT Tr17, AHBIA7T AqGH] geg |
9.R.R.R G =R

AT T AT ST/ TH

FHIANISHT T Yy e I afa FHr 77 deal T Aol qEd &AH!
AT AT AT Tl Sast-qeed! [FeRe T ATENTHTa J97a U | st qdiehr
WHdd FaEars dA9%6g &1 HIGH] T T @HHUD] IUAHAH HH §7e, T
AT FATTEar SeTe o | Tl ST NRATebr Yoreliens 3 Fe=ferd s
TFG | TFAE AT SASl~q(a®Hh] SaTaHal GHEAT AT Faeg, T FalblT deid
HATED] TAAeHT JUTCHHT THRICAE THTE O 9 |

THH THIT JoTET TR, GRAT HETH, HAT 17, FEBIAT TA4H] g7e |
TSP ATIET GUSIHT T ATARTAAAT AU

T AT AT BRI TS ATTAEdH THE T | @ Prardaeed
FAHT (e AT (continuation) STET TATSE | THT a-aSI=qh! ATHEAATS
QUEEHTT T | TS Wr_gloﬁ farazor wBFar (distribution pattern) GIERRY FITQﬁ
S fafarerdrar wra ade |

TGH THIT TS, AT WA HETCAT ATEGH FAe |

T, AA-HE ATGT TS T TA

TElp! TSI A& ATAR F&f TS sH (Anguilla bengalensis), Feel (Neolissochilus
hexagonolepis),gﬁf AT (Schizothorax richardsonii), Ellic) (Bagarius bagarius), %\Lﬁ
ATAT (Schizothorax progastus), ¥ "L (Tor putitora) ge?ﬂ, AMHE  HIGTH] PRI
TMEUHT G | ATAED! FHAHATeed [(riged! JEal T [HeuE Ivd 99 deg |
THH! FHIA I JFIAF] HEqH, GRATTH] ST Tr17, T FIEFAT AP §1e |
STEETe CET Tl GIGET SEwaT docll ST arasieqHT I THIa

AT HHAGFAR T 7T FARIS ! 1T Stgare daMe Il Grgar daf < b
WUHT Fegolv o FFaegH |

TGHT FHIATTE Foq&], HETH, TIAT T JABIAT JAlGHT Fid7e |

TS FHEA avgo=qAl I I

RO%



FIANTISHT TATITH TAAET ATATAT (§ 50, ¥0 H, aT) AT FHT HeATFT FIada7

AT AT =ROTAT SIS 8T aeq qo Yarhl 88 War areee T AT

AEHEE A gL | U6 GSHAT FAHEITEEH] AGal ATAASEqd A TST=ob|
R @ 9 Y ATl TBEE T as=qH! SaHadd S 994 |
JGHET FHEAAS AIIE], T GRAF], TqAHT T fF7HT T deq@rehiT Jarast

gl

9,3, 3 qrToeh- i THiEplae  arqraceT

9.3.3.9 fA#fr==r

ST AT SR

aEsr FE &l 29344y 7 RS S st Tedg | awd Fe s
ATIEIT & ATTHTH BT AT F SHT TS T8 AHT T TRART AT -
wTfelep fRuferaT yrer O | ST wfevEn gH cuftheedr QrATS- e T WS
T I 9Fg, |

FrST [FET el w36 9er el 9T (SR 99 ME) T WY 9T gresiHe

EEAEE QoA &AAT 95 |

TG FHIE TRATTA] T TT1T HAT T SAGHT FEFIAT FAaEH §e |

FHY ST &

eI AT B HIHAHT S ITANT T A ICAET T HHAT ThT B A&
35,0,R¥0 FH. FW IJueHed 43.5 Ul g (3Y,¥E,6%% &, L), R
gfererd w9 (18,6, 35 & . W), 9.3 W T (3,39,04¥ F. ) T &.3 vw@
(98%,83Y% &F. W.) BIel IR T TNH! arawg |

TET T AME TOA 369,669 HN. T A I g g | TgAT YR
i T (4,20,49% . W), 33.3 Wiaw A1 (9,30,4%0 F. W) T 10.¥
i A (39,42 & FH.5.) Ted Tl g |

FARAFT Alc A6l FAE ATIR 59,503 AT B, UUS dlE BT, q03%
A @i, 300 e o=, T qUy =i Bt T aiuer e |

TGH! FHTAH] THATTA] HEFH, HHT T T ST A BICAT AAAFT Fe |
e qEtaReE wet @R T e gl g6

HATATST FHIET FEfeH T 8 HHEREEHT ATAAHAT I T ATASHAT TS« S
T g1 qweTe W AT GiTeE Wed {1, T, @A au aahTs
GERIRCCIERCER s FEAT T ATHAT AT, TATELHAT [URALT GaAThl i,
QAT ST B0 g F4eg |

TGH FHIFF] TRHATT HETH, HAT T T Fald TqHeA dad® §Te |

309



FIANTISHT TATITH TAAET ATATAT (§ 50, ¥0 H, aT) AT FHT HeATFT FIada7

WWTW e (Occupational Health and Safety)

AT AT T HHIREEHAT AU qd1 IWEE AN GPATa ¢l §ogg | S7eH,
ke 791 NGAIH AHAEEH! TAN Tl Seedh] Tl SraH 9¢7 9aag |
FHEHCHT HH T HEIREEHA Fine Silicate Tl THAT WE hiFaEea-dl UM FiFra
qaag |

A AT I gell, Hell, WAl AERIER & HHIREEA! TR S
g5 | RER &=ar g @ &, e FR s WISRuET a9
YLHFSH] A HHINGEH TR T4l AgHEE g a3 |

TGH FHIAF] THA TRATT HEFH, AT ST T JeqHAT JAAF 51 |
AHIRE Tareeq T GEm

AT AT =OHT 1T GHEEEH] ThRIcHS TEed ol GUaTcH® TATEeE
ey | TSRO g YEN Wl SifgW o i seer 99 96l SHE
SAhe®Al g1 ¥aeg | AT &7 aq {feR & FHve we a9 3|
BEEE IUEA g8 | @HAHHT YU T TqH] YA g daaeg | a&dl SAH
TIHETS HHAAR ATEIT FTEAHA a1 AT T &0 a1 R &= A0 qer
qEAT TMEEH! AEH g |

FHTAET TRATT TETH A5, HAT AT & T FAT ATFNAT F

T dfifiaw T dephis e

ARSI T &3 9%.9 % Faerd (RS S0 ATardl s THIeE, W,
TeF, AR, GHEl aHard S ATYHT T | THT A 0. Y% Faewd (L3 W) Areh
ST 9 G AT ¥.5% Fawd (Log S 3rd qHEEET g1 Faf qeradn @
T dig guEeT TEEE e | B ad qur deplis aww @Hr aRed
HHTREE TAFITEEATS ST/ ATSIHIAT ATHAT ATEAT TEaT AT SIAT bl SIS
B e | AT AT T FATe HEAT 9C 92T HEAEY, & 9T gaedel T Y =20
Ule gaMH 99 SRIeg A SmeHu, &, THA we R, s aed g
FHIATFEEH] HEcaqUl HIHINH, Fiehidd T i TFa g | Azl Sidarg <o
HR GHT ATEEIH Wbl GAAT Geihd Tl T Fal AASAEEDH] AT
JAIEEH] TQEATGHT TATE TIET INEDH] B AADHIAT B 941 @A g qa-g |
TGP FHIT JAE, HETH TRATT, HHT TAT T ST dAdH §e |

R sifae qun el qea g yiE

AT FHIT T A 9UAT TBleT ey Joeedls A8 I aideg | s T
qad el Tareed, e, B ICEAeEH! d=d IR T AHISE qFa-egh] HedH
T & qe® UHI AHISE T ATMAE ST THE O Fabel aRdeeg | ATATSAT F1fed
SAH ¢ 9a] [FUedeE SAAT U9 afdeg | HYHI TRUNEHIAT 9 A&l @rar T

R0g



FIANTISHT TATITH TAAET ATATAT (§ 50, ¥0 H, aT) AT FHT HeATFT FIada7

SAMAT TR | HIANUSH] FaMT ad QMU G371 Wed T f@vg emeEedan
RIS T [&ObT Tdlebdh! AT SR BT BIANUSHID] Teg (ITABT)HT
T i T EHfF FEcawT TEIREEAT TWIE T 3Ry | FEtET 3 () AT
Hecaql TS (FTRNUEH HRER, HEATRE! AHAN ), TNASTEH [ T4l aRIR
(river crossing), EINNCEARE R farst Taer (Landfill sites) GATTHI qésgﬂ\l

TGH FHAH TRATT F=e, A TAHAT T FAld ATHBIAT F1ef |

IS GEATEHT T

fafre A qor ateslas | o qur e s akd FrEReed sy
YUIIZEHT A= HAT T YAW §a1 a1d T §75 8T qaag T AUl &b
STfea GREATHT T a9 g g |

THH! FHIFH] TRATTA] HETH, AT AT T AAHBIAT AP §7e |
e, T e =T qEdl TTEEE

AT FATUTERT /AT T T R Toree (Agent )3T TR0 THT SE-ATITehT AW
o AR Frfee Steq /e St BT B qFEH | AW AAHLHT AgaTells
Wl Sl qevells WM & daag |

JES TFEA A RARHT FW a7 U AR T [RIAE ik qerd/sael f5E
AEAEEATS HTHE &1 9449 |

AT EFAT ST BROC & a4 AT aaa®hels Tea Stall, AT, §FT
e T3 STEaT BT WART g9 T Y919 U6 | T80 Seliclabrarg A augal
JAlEEH! FTEr YW §eeg | ATASHT AT HHAT Drilling, Blasting HTHAT ca&l
TE 15 |

TGH FHIEF] TRATT 77, HAT ST T Fald Jeqicrd g+eg |

sHIfeey &l T/ LA T

TS GO, CAd oy (A el sakey ATavasE UEe | AR TEaed el TRt
ot AfeF=g S UewS q9T TG Crack AT GG T UHEH FHHAR WRINEH
T WUHT TITAT YL Wb AT O &g |

TGB! FHAH TRAT T, AT THAT T T AqHINAT F1e] |

FHA AEFET T

AT AT &Y T4 T AT HHERe® s ads Tag Sad & [@ia e
e T FFeg | A Fear WEE ay, THI T WD HIETHAT GHAT FH
qFaE | TIHNT T AT FHINEE A G H T g g wael a1
A AT ANEE AN TFE |
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o dfg T HET IEAT &7 A% Boating TAT Kayaking T3
e Hiking d¥IT Boating gigde! waTh

o WG AN T FEm

e Swimming pool, €1, TAT g, @W ﬁaw

o drfariEEE = gt

e Sit back and relax STALRTM Aledahl Yaet WRY

AT - FIA JEqaIE g &7 e qeHd! Taamd

FHYHT, TAAAE Y & T GIel U5 AN GE-any ASHRT 8 STEabh! s 30
M g 79 aae A T TEaREAE dedde el 8% T
g | WHid® Tae® 4y &1 SUITH Cross drainage SEAEE ST TS |

AT - Tl SIS ST g G8Hd! Tauad

gt &AeTe ASw S qaa TIT Yol g Bl | Idieiere atg &7 e ae8H s
A TR TEEHaE EAds JE 8% A g | THdE cage
iy Tl U Cross drainage TANEE T T |
AT 3- T qET Tibe &7t faeqa fewme T Fafr
TEHT AR K000 =4 FiT el e Tareedr (ferdy, S e, Fear
— A HAy I T HYA — HSIHaT Hy I Aroldh, Feral, AIAgsT qAde ands
TR R R.¥ 6./, F7 Tids o w&daE M 3 |
A Y- THEBN g /TMEDHT FrAiadd! faeqa ffsrgT T fafr
Tdq Fearr ate Taa qWE TEEE Fes/TEEE FEd FaT aqET g |
Tetare qdeswel Wedhd T T A GHad PhaThaTIe®dh! aHl AHHR qresH |
AT %- Boating Deck & T Flaameea! faeqa fesme T Fwfor
W T ANAHEEdls 71 F¢HP AN [F TIEEEAT I MR T J&dra
W@a |
stgee i 3.4 forentiex wifted s femre, aea
teere w3 fHelifieT ikl ARTET AT T, aTee |
FYA-AAA AT T T FIA-HEHA HT T Aol |

o FYAT-TA A7 D AN Ial, RS Ao |

ATgST TaaTe Fie 3.y Fhelifier Wiy anTee SRt |
?ﬁTrFﬂ &- Sit back and relax JAERM Aigaeh! TGANIH! [gog T FH#ATT
e ST SSTHT AT &SB! [HAAT Yael ARIHT AT TAEUHT | TEHANH
YSAT BT T ARHBT AR F& SIS8€® e g | ATl & aRaR =eal g9l
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ey T gEme Ridie® afRast 3 $ie dieEsl 33 Fdiber Taed qnt yed™
RUHT F |

AT ©- AT A 8 gageesd! fesre T Fafr

FARIC A Wbl AAH] 55 TAFHT WG A &A3HT AT aeuah! g | a1 &7
HGMAAAH! AN IIIH G |

AT &- BelaTg AT Swimming Pool festrg=r T ffr

FelATE EAAT Swimming Pool T SN I9YH edhicl AT & T&dd RUHT 81| 7T
IITH WWW%’(W@TWW,WW (Fun Park) T 3=
TARSAICHE FATHAIEE I T4 alhg |

A R : ARIAAT G Wiodd! TAened! TwngT T FHwir

AT T Semerrer oo Adieiam gamar o gar Adieram A ugar
Tat uTe yEdd IUHI G el ferg wheed ©H T 3 /g R w1 W
g | Te Yo i e T so fa. sEEwr gy

AN FrSrT

TEH HARTAHS FHAHATEE [HHEHT AN &FEqd Aeqds TUH g | AN
AT AL &7 TS 7T X, [edl 3¢, ITd UhicbT AR 3¢ @els TR
R g |

qMeThT -3 Y: TS [FhTEHT aRTd ATl

. e yafd® @& ooo T
4| B 5 R S
s ® Rl TR as | e Al | qEr Al ST

AT
THqare atg
9 | PL &= Wiew| 3¢ | fBf | 38,000/ | 39,000, 8Y,000/.

R | P2 | ST 1: | .M. | 30,000/ | 30,000/. §0,000/.-

e &M@l | Q54
3 | P3 ! | weYU/- | Y, EYY/- ?,RR0/-

¥ | P4 { | @ | 90,000/ 40,000/.
g /I
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@t | | @

S AP T T 000
N ® m TR at | derad | Fwad | s

Boating Deck

Eenil
SARINCE R3IR . 930000
£l P5 iR qeqr §£0,000/_ | §0,000/._ ’
IEEIER I
fAtor

Sit back and
relax

AT

e 190,284
& | P6 | qaumisy 33 | WL | 388U/ | 38,084/ | 35,68YU/-

@ | P7 |2 R e | 9,000/- | 9,000/- 3,000/.

(=S P8 | Swimming 9 > R,000/. R,000/.

Pool fewrg a
T o
[qE ST
Glcet
afgdsr e
i)
IESIES RS
T

9 e RL93&7- | RL93&7- | ¥R,ROR/-

19%,¥90 | RR,4¥& | 196,809 | ¥RR,54L
R , ,

/- /-
T ANTT AT o GFadt, el e SweEer IRuA g9 | e/, HAREH
HAEE WEd ARG U, Yearae® a9 N ASHTaT Gar=eT MRyt & |
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TR AAEiy THEeE
TUTHT HALHAHS HAHAITEE T TS Bl HANTSH] SATAYhH SAAaTgd
ATATSTIRT (T T AT FLTHT AMEIAS T THRICHE TATE T S d+e |

AR T4 AT

GBI TV Wpfae 9, W wiephiaes T TCraRTd Aed HdTeh! ST
TET I [@AHa AETEE ANFAHeed] Gl A8 g7 X I8l SARHAT q1g 513 |
AATLAYE FATAG AT AT T FAeT =0H @rret T A g, gladeedn!
AT TG | TGHT G B, eled T Gl THERhl g FEURRINIREIE
AAE AAAEE YA Tog | T8 AAST & [WR WHd T FEJ I

IAEHEA dg g | TH S7A AGMATH dig T Aicbrgg AR gl THE =

[N

TAY, T JHiah! T EHBRAT 575 |

e T

e e ST, herEr, S, Hr T NS 8 TqE TS g e
g 90 ANR fAEaREe HU IcAETHT I Heddied sqasie I, S, B
WIET TA1 37 faiie HIegwae M Aa-ae® Aded TOHr AamHi-ad gigd | a9
AT FRACAHTHT qored T o= rar Frmee gaies |

5.99.¥ Hifde e

%.99. ¥.9 -STARTHT qiEdT

ATASAD! AT TR g & qZIANTHT B Gdand, Fel ST wuwhT &4
qG AAoTheh! YBTED] MU AHEIE a76€ G| TqY Tererd AT gaT @
YAFNT ST T YIS GISHT WWh ©Ee® HHHT BRI eTAh] T-STANTHT IREdT
TG | T WETH A ST led, WIS, HANEACHE U1 SHadiad S
URATT B FFG| THET TN AR (@] AN Al q-START qRad AeqaT
RUH FlUed AN WIE TANEH! Buffer SFHT  UEE | UEHRI GeA
PR EE H-ITANHT “IAqH THTE g |

BT -39 THST TAleieEEsT HROT I-STANHT §T T TR

. SO #ARe (Rt ST gAna (af
.9, ERICIIR LS &) N
9 AR AT UMb &3 AT §,000.00 QY,000.00
R WEETY g Huor - Y00,00
; g1 % (Boating deck area) &A T 40000 60 00
RIELIEEARE T ] ' '
Y | ST # Y8 USHNT HEir 33,¥50.00 3RY,503.00
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. | T WH/Angling IRTH  FAEE ] 1,000.00
& | T SAHAT Swimming Pool T
SRR 3,450.00 3¥5,033.00

R T AARSA A aieesd! e sqaqiid Hhamadegs T aedd g gar
T AR & T 9y |

o AEH! R (RTaT/ I/ 8 /319 Blel/3):
ATITSHAT AT SRTHT, B! aTaraRel UEde W=aT (ST, 9T, €3, 31 e, &
AifE) GBS W | AL, A =TAT ATER0THT UEACAT THRIcCHS T
TEe T CAGHT “FAHTHT JUAFEE T ILAHT A hIgd Wl g qer e
IR HTIH FIEH A G |

5.99.4 Sfere AT
TS 1R o R e A ) LA | e £ o B £ 1 e A o e o P e M 1 o e 1
IS U1 O Gaere | el ST AT ollide! Taa- s |

5.99.% HIN® i qor dieplias amraeT

AT TN THT HeTaeht (Buffer) HAHT TR T TIAT T ATGAST ATAIAH
GEe | T IR HAES [TFUT WA ATASHT BT el BT qabeg | AT
AT =)o fafver aHioe, SEpide T, HeaHdadisl HHEREE  Jaidl
EAITEEdT Feaeha gaT Svaeendi forare, Sheratel aferds, 9 etz afy
& GFIG | ATHT TFRIHF T THRICHF g9 T T | ATAHT Boom Effect
Bl BRI TAMITEEH] TIERHAT hel T T | @l each T T afeearehl

A T FHITIHT GREATT <A1 a9 |
z.99.9 9de fawmae aids = ant

hnN (o) o (o [aEEERaN haN o

Aqlcetehl AYqA T TS [AepIdHl HUC Sl Adadel secldqdld qHlalq tl;f-lldGESH
o c ~N 2 . o = o > c ~

SAralied Hdcretel Hlddel fafae Aepldel AR SN RISECEURRES I K

el HaT AT, AT ATEEE T OIdl AT ATSA Hecdqul MHEHT Tl

| ThET [AaTEe AT HFH, A a9 Afde e car wises |

©.99.5 T4eAAE g AW

TWed [FFEHT  (EUREEHl WeleeE, TlCdeE, oMA  USdEE, IFEE
o/ Tamamr/afte Ty | afie  qded aWET ATHIT ANTd sl 6-3§ A
TEQA TRUHT F |
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FIATISH TANIGH TAAGT AT (§ ¥0. 50 H. &) AT FHIE HeATFT FadzT
qTHT ©-3&: AP qST AWHI ATHT AW

gl cafher | aifie  ToE

+4. o e
EoP @A | B, 4000
® | ANqHERAC WH g 5d
PRIt AT {Eae S ANqH e e
9 . & &3R/-
e
A Q0 ATHT ANTAHEEH! ATAT
? . e e q0,000/-
e
ANqHEED! 35 &7 QLA WH §T
3 | 9mEr (R0% ANTHe® @& ATAM | 3,000/ ¥,000/- | 90,000/.
fwan)

g | AfafTs (Leisure) TdeAame ‘gﬁ Mk
Q| I AfieE ARTIH ST ATANG G | 4,000,000/
AN qo  FUEr  wEqHr Al

B - . - 9,400,000/
AASA TIAAET ATEOAG TS
2 © %
ANTAHEE LTTAT
Y | AT AT ATAT ANqH ] §al | 30,000/-
Y | s wieare R s awE 30,000/. | 40,000/. | 300,000/.
T | AEf® (Adventure) THEHATE EH TSA
1 | IeR® weTae st a9 (3%.) | 953,000/-
TEfe e (1.5, 4000/. W)
* AT T atg (i) o
3 | Adventure TIETHT Afg 3%,800/-
| difges wiaTae e 9ty 93,000/- 400/. §,000/.
T | afH® wieTae g TS dg q,500/- 3,000/- ¥,¥00/-
= | Navigational PraTFeTIg®aTe B TS0
g1 T e (9fa i woo @M, g
e 200 ) 900,000/.
g | T PhAaEAee g AT 900,000/. X00/- 40,000/-
SFAT TS ATFET ¥0%,000/.
M AR 93R,¥00/-

£.99.% Tas Mafafee®Esr Ar @™ (Cost Benefit) faawor
e [T ASHAHI AN 3 ahl ARl el WR&,5%0,/. T&dE TRUH § | dfed

FIAT A%, 99%,¥90/., 2@ T 98 3,U¥ &/ T @ a9A 996,209, T
T |
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qIeTHT &-319: Cost Benefit TaH&ror @

ERLIE]
A A ¥3%,5%8,000/-
T T oy (wfaerd)
gc X q0y% (gfaerd)
31’:1}41%?[ EllR AR ] qRR,¥00,000/.
REIC I IEEC P-4 3% (dfcera) 3,86R,000/.
AT A qYT AT 9.8 y% (fcerd) £¥¥5,000/_
A =ara q‘gﬂ:ﬁ 5Y,000,000/.

IfeARga @™, AN T ATAMEE Aiad [@e &1 9IS [FH dcaies ddus T
AN AT (Benefit Cost) ST 2.3¥ T Internal Rate of Return R 9.9% W& g |

©.9R Water Navigation Plan
TE, T AT A G R AerE WoAr et ST SEISee g T

Tiobreg | AT /T 3= AT FaT8 T SISl AGATHT SRR BRI SAART & g
g | SEHRTAT 9 o T TR, STerg T Uy ATavd® U8e | SN THT Sterrar
T JUgeh g Y AR Al T A Tl dn cqaqiie WSS i SUuh g
fF B9 aN wege IO g | difdE WU qer A WeArad s G
AT BIANUS T, AT, FHUlelr qor Bl Tl 00 TT AAAAFHHT AEHEE
TAATAT TT&T Dredging, Chanelling d<1 Spurﬁ'ﬂfﬂT ™ REIE] ﬁ‘lﬁ EREANIULEEA]
A SIS ANIFaAS] dFars 36 fheifHer T peAEe 2.4 [F.RL g luE
SANEE Wil T & qA1 Aoidhd] SEAEEA A gaml T giel U
TYHT WA FANT T b |

T AT GEIETAT AR FHHAT HIARUSHT 4Tl Bathymetric &0 &1
HTANUEHT AL G TATAT GATH T M3 TgaT AT Sl AT (Inland
Water Transport) &1 @RI IUTH AU | HIANUESHT STATIAT Al ATHRSD! Cargo
ship T Cruishes & Navigation &1 @RI YINT 9 Wich~g) | TG QNEE®H! AT T
D! [oFqd AT AT R GHa URAG | TG ALGITH, AT
o o
HARATCHE AT eIa®aHT Ae QAT FETs T3 AN [&afe Ta=eeT qi=eer
TSTHT SFe® (Boating decks) TEATE TTRUHT G |

.93 e sgaeaaT arerr

ARSI Sl qoar Fsier SRorn B 36 g quiigeenl geE e
ST AT RO B e R qr SR S, O SrEWd BT it T ey
atg Afc @fe g W AN AT RO St SAHT S 4R T <aEeht
BT gAGa Q1 e Hedbel SRaH, Tl sfgate Ol Hebra Tqu- S(aedr e g+
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I G| AGHT AN AASART Toadl el SAdls gHeT (1) AdH qar =@
gumelt (Alarm and warning system) (R) FTE=IX 9Ol (Communication System) (3)
Elice @ Trrer @fa FaiRer (Assess the Damage Potential) (%) ATHEHE AT T
96ar  (Delineate Emergency Action and Procedures) (%) qHRgE e Hawor
(Delineate Emergency Organization) (&) ST T SFHART e (Delineate Roles and
Responsibilities) (\9) EEarEo e TNl qA gtf%‘«r T R (Delineate Assess
Routes and Safe Locations) 99T (&) NAL st T THAEE (Procedure to provide
Public Information) TTg=m T TA AAEATHT A T |

5.93.9 lAUT Eaa 9 Awiad daw Fee

o ATABTAT HTCATHT JELHT RN A2 HAEE Fed ASH T, TH
1, reflective water proof SqTHT, safety helmets, Y, Wi II=enT
AHUEE, @HE T TATE FEAEI TS |

o IS, loud speaker T8 AT FAEATHT TR |

o ATAHAT FTET [MEEBHT @Rr AT Srene AEE! Gbieus ael
qfeet  UfRedTIT g T QAT SHHR TRISUH] RER

o TUT G THH RIS T WEqd FEd mobile SMS %1 gfareht
T A |

TG FHAAT TAT HHANGEH] TEAT ANAGHT AN AT [AbrbT HAHH oA
T FEHA G TRAG | TGHT T Yeaidsd Tail SUeHs |

qIMTHT &-3G: %FT{ SIFEATI AT (Disaster Management Plan) ESEeci o) qex [RELUFLS

*.9. T oI (Description)
o TY ASIH ST TIA AT I TIAH A (Alarm)
AT AT AT g WE 9 T I 3T sFaedma MR T |
1. (Alarm and Warning o Alarm 5 AHI THHN T IAAEAT GO SR AR
System) AT &A% G qedl TAEEA g WarE T T W
FEdT SR AT Al {3 |
o TEH WGH FHEFY TEHR T G JAE D] ARl
Ateeae®! qeu SH-/A3e FHEdrs i |
. o dtaEers ged s aEe ygEae R sy T
AR St A /umuR TEeEr ¥ e wemes Sraied T Seer wed
R. (Telecommunication PR A N S S
system) _ T@ =) N
o AEH AYH FFY TEHN TF G Fa16 T atg &9
T Prgme Taw aRE SIEE EE AAeEE et
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FAENT FHT HeATET FAqaz

4. EIELIEE ELE) (Description)
(Alarm) YUTIfel SIEM 79 ¥ a9l IR egaegmus i
TH |
AR Ued T (Wireless) IVl AT T8 ATATSAT G147
ol A8 SR el LA/ THTH TR g g
et o qAr =AdqrEHr Yonter (Alarm and Warning System)
@™ g7 "a R gTEER YOIl (Telecommunication
system) S T T TAGHT 3= STIEATIH T |
ﬁ%ﬁgﬁﬂﬁﬂﬁﬂw S FIT AT T A G e AT 34
ER A AFT YT SHIEAdT AT (Disaster Management Plan) TaTC
(Assessment of the g |
Damage Potential)
R SHE M S S T ATAS &7 A ATH(EAT TS T &1 AAE,
¥ (Delineate Emergency T, TGS T H e e awitE wdeE,
. Organization) RO a9 AW, el B HEed, T ae
FHAATHT A(AHEEE THTELT TG |
T ATASHT AEH! SNGH FF-g TR TF G JaT8
TR T AR wer SRR e TEed A
T T oFHard ety R |
y, | FafeT (Delineate Roles & HUFHT YcUd ATHRAF TSR] dHTeEds qeafad
and Responsibilities) AT B GFT A AT sdaEaRTEr SER F T
WHT BT SUUEE FEEAT T qEET T REErd
fTgg
Isfous qurms Al e FT ATIT ek A1GT Gl [SELH AGrEe g qa
T TR T T M & TEE GERUA! § TEIIER, YdH TAIEd &b
N (Deli\;leate Access Routes S M AT AT WA G| T, AL AT T
and Safe Locations) FAQURUEEES 8 SAB ol ANTAT TATIThI AT
AHEAT GET qHd g |
Atereaes! Hea 3HaT/arge THE Ahd Fvat-ad e
e y@me FEad T Sear Y&l Fagene
Tq AR G FEET ARG T AeA/ TR
EERURICEREIRN T
CR

64T (procedure to

provide public
information)

TS WUHT ATHRAS WEAHT  UdHdeede  qeared
TIMEEH] AT FAATIRUTATS WS T |

Tq AASTH AgEId qA FEdE T qed S
TGHAT WHT FAEEdT TS HUHT A (Alarm) FoTeAr
rha
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.9¥ WANHE GIASAT SSUHT FAEeEars qrale

YA AATSTIH! ALHH, Fia=qd qardep air mid 2059 /676, ffd 059 /0,2, ffd R059/8/99 T WA R059/6/93 T &1 (9) 92T AESHE GIAE BEHHBT Gl MCH! o |
Al FHTHHHAT TAE ST, AT TG IRER T T FUHRATAEET ISTUHT Feaeedls JAed GUeHT Graies RUST § | ararerdl foeqd [ax aicisd &-3% A1 suaig |

AMCTHT G-3%: FEAWS IATSHAT ISTUHT GFaeEs qrare

iG] Near L2 E) TABRATT gwwi%r-nw/ Eai%l?rsmr AR TS FAAEE FEEA/ FHEET RSB GUE Firaq
gleusm yfaa  Rgdeed! dleen
RlIFg g qESE - A qor
wiepias  AraERlid FaEe ARuH
g |
TiaaT TSl ATHET®, RIS
e g et wEE ]{uer | 99, Neaedaw el gawd,
FHAEEE A5 Udaeqed @gd TR | gEWHE gads adr  geead
WiceaE a3 | RRECIK IR EAREASE B I EEE
T T T TRUHT |

YT NUHITATAT SARhe®dT I7 ALTTT
TR GATAdEEHT AT FHEE T
7|

v Sear  wAfgs, 3u-
o= e ot ST IaEH Dl ATIAT

ERCRRISUR BRI R D] BT TN ST A ST | @S &8, TifeiahT ©.9 0 T arHTtere-

qEE, IT-UHE  ANdE )
| - AR A | e ¥ wiepias aramEe |

THEET : HATeS FER T o |
A Hﬁﬁ ﬁ_v”ﬁvg i%l—«rr GUg &9, ATHT ©.90 B qHAIE-
REIGE) qﬁﬁ, i TE U WEHREY,  HIEEed! | AMYH T |iEFHaH AraE (e
R05q/08/06 | AN ANTIS ) R R ETO EY T T R Oz | IR qATaaTs qHed 9 | difde  qor gfeplas  gvEdmEr

= " A AT, F. . qLT A9,
1Y, 90,93, 9y, R En 2 kil

EE A T P Py IR rEfig e ARSI, o1, 1 | @ve 5.\, ailerel 5.9 0 i qraTSi-
‘ . . B, 3R & @ o I A T T

° fa., aE® a9 IwRhT
THEHT ALAE, Tl o
T GBS AASA S A, qL-9, AT BEA
ELEEEES WWMWWﬁf,/ﬁf;WW
g4 fdriee®! saedmT g I | -
T GATTEE) |

A, ST JURTH T FATAATS | WU G\, TIfelhT ©.9 0 I HrHIToT-
HTATSHT FFaTE T o | e T Aiepiod aramEeT |
TIars Gglerad el Faer T | |@ve ©.o, w65 B wEad
FAEEArS e fag o | =0T (e Seae q9r qaedy) |

P o S E@w:.e,ﬁrﬁwa.ﬁoaﬁwﬁ%‘-

\ M T wiewiaa araEeer (Fewm
I TR FEA T Hifersp T AiepTis T 9 |

W TS 3 g I 9 | g ST Tl A |
Qg .9, AIfeTHT 5.9 0 HI ATHIIH-
A T Aiepfas e (@R,
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LI rear T BT Y | Wiewr | S e | @ FGAGH TRIHT FAACE TG/ GHE MRS U Hiraa

VEREI)

ST W UH, R03Y ATARD] HATESA<A
TEdEE®! Sad JAeddal g T8 | @ 5.9, AMIET 5.9 0 H AHIH-
Be1 A=A EATANT WA T W | ATfdH T WEBidD ATrERor (S T
e [T g T HaArsen [aier ] | wed Fel g AR |
|
TAEd W ASEEA T YAETH | WS .0, ARl 5.5 @A
T gater o T 9 | =R (faga Ieare qur ) |
S gmc.e,mﬁmg%ﬁw
e T e e 7 Tw(FWWWWw)
T R HEHAFEY  TAHT | @I ., AT £.9 0 HI |-
YEATEEH! AT drsHr fair 9f 7 | i T steplas aramEor (R
e g o | Aifersp T AtespTis T ) |
qH®, WEpas TI0 [ARE  WH | @UE 6.0, AIHT ©.90 HI AHIH-
FrANUEH! TEH fawr wwereT gy | anfde T |tepiae ardEer (e
T e o atepias waarEr wE) |

et - Waﬁ?j;mﬁ U .9, AT 5.9 0 Wi, e,
S ’ BIEIECEC) DE N D I (AR e
TEAEEH] [aEqd AATT AT T ¢
e R T e
HE WaX T HE AW, fAeEd | @ G0, AMCH 590 HHIH-
TIEFAOE qAT U AV | e qar @iEpide araERe
FUF AT TH=a7 TN Tbfeqs | (Remm  difqs  aur  wtesfos
JUIEE WiEE T | FYAAHAT T |
EEL AT faior ware PR g W wg, | @ oL, Aol ©.qo  wifw
LRSI AP GLAD] [F0EE FHEL g U | AT (FPATe 9-87, a6t qen
T, FYE 109 | 36 | 19e | afer)

AHE ATEAH Ao, [alcd® [aec | @0 6.9, dicd  &.%  |Hisb-
T Y, WEecqqW  qA WAT WS WhEH | AfdE qwr edfas AR
EED] freEers e Y FEAE a4 | (Brewm dfes g el
eI | FYIATHT FHT)
el WAEl GEHESE, a9 W, | GUE 5., ATt 5.9 0 Hifd, S,
S, AN X@e@  gFerdl | qlee-Aidd  qar aiedas
rAATEE faeqd qeqdT g 9o | AR
ST el TUEdT W g, AL | @ 6. ¥ 6.8, AAE 5.90
qHeATs &l T TR [Ebeushl Aeaa | qHios-Alde  qur  giedias
T, qEET S A, ur | aaEeer (Bewe e qer
EL (AIREEH! SATETT T | | |iephie v g9 )

R0gq /08 /09 | TEd
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FIANTISHT TATITH TAAET ATANTAT (§ 50, ¥O H, aT) AT T FeTgT Flaaz
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