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I3l &l FHURedls U X B9ed TRUSI g FE9H HEcedr 20 T
@G | OTel AT s dredEr 9o fiex Hie ¥ s e arEH 3 A
FHEEE (Chamber) I I ey WS a1 F ¥ AT FAq®dd g |

ot TS BTESER Wgve fifiee 1R



Hfdeel Fegam@rem L&, (3K, 9% A.ar) AT FHS HeATET

B 3: A aTger fReT qed @A TEE
) mw (Headrace Tunnel): WWWW CEICERCN R rexs @@'

T IH ¢S GoF W9l SHHUT Slie | 0 5Sd goF (A g T ey
MSATRT a7 5 L AT Wbl |

) 99 aFi® (Surge Tank): T cAi ey MMSUICTHT F€T ¥ &1 ATFa" MSH
A5 JEdE MRS G 1A i @ TAFAT Sdge T2 Wbl g | gogdh!
ATICC GIcd AT UAecH ! IAACTFH BT YY¥ AT aFare T .5 fWax

SUTAHT ATATAHR ol Al AT A |

) YEEH WS (Penstock Pipe): T cHih g §84%.10q fFaIficT warsg WU
Combination of E-250 and E550 Steel Utad® U39 WM VA | FEdTed  ATATAATH
Rl Yecs urgus! W sare 2.9 e #uw Tust g1 S Tgused! Irdrw

AIerS & MiiAeT Ty 3R Tferfie wwwsr ghg |
g) [gITE (Powerhouse): Y& fagaire f&femiy WEwiersdt o<t 5 Y &1 Arged

MIaE HE oo M. T 9 eqgar @il 1t AR Surface, Free-standing,
Concrete structure, CGI trussed roof Iraélbd*cl“é Faftud gﬁal Iragdtlﬁl-ll g‘%‘ dcl Vertical
Axis Pelton AR Hied g5 a2l 39000 H.MT. &HAHI Wl M gig

BgdTEs AFR ¥ 9.3 fHex awarg qur 9% fiex e gig |

ot TS BTESER Wgve fifiee 13



Al Agamaar .. (3.9 Har) AN AT HeATE

) TEeETE (Switchyard): GIS =TS EE[i[ea! 9EH (&N HAH Eog I Al
AHRE Q6.4 0, wwd ©.g L Seds gy |

) TaW@ &L (Tailrace Canal): Fgdeae Fep®! arcs TF: dogar @
frarsTT @i Tow Tex FEim aferg ) '@ e 3.4 fe TR T 3.0 faer
JAEHT B R0 THET ARaEa! g | Telid ATPTIT TC oMl FH-41 Faserd
HE 1309.60 WX IAEA Ty |

) JERO 2T (Transmission Line): HATANMEE  Jeaiad ﬁ@ﬁ?ﬂ‘s} EIDIEEIE]
ISR T G W] faadel, Giaar geeceard Hie Ry .M,
AW Q3R .0, A qiobe TGRIT AT HIhd AT THRIHAT S |

) Fish Passage

T AT poor T weir BT fish passage A&l TR g | A" fish passage ElLC)
&SP At Uiz JEAE IRUHT G AT qABT B <@eUH G| T fish passage B
design slope &:9 W&l T |

o TEET ErEgER wEwe ffies Q¥



Aol Aegarare o0& (3K.9% H.aT) AT T HeaTg

Apsuwa Khdla

-

1
o
' . \/\
{ 1
g :
Ly |

qee &: YT WU fish passage

R.3.¥ 98 @&

F) Ugd ARG T AASTAH] AGAE 2 e Tqaaed T AqHT e A
QST AR doddl AT FAAaGd (LY HAT) AR ST T G+ ! FSHAT
Ha ¢ . wegs Mo v o 3Ry | s AwE w.Y W@ g1y T IA
TRy ML ae1 5 Y AT Faredd g1 |

@) i W) et aEse FE e a8 ger Fan @R aigE
RUT Y STGAT TIST sifegedel Aot Rifer=ry M. ¥, T9EE MIAT T Ah! @
& A ey AL Y, AFET MSH Fearl A WieRee wa gl FEm
RFRET AriSEET @R AEE aAAEe WUSRY T 9 AT ARG ST
AR wreredss S FEi @R G @ W e e g | FEi @R g
rfiEe AUSRUT TR Aferd Faafd el qifershT ¥ A REua 9

ot TS BTEgER Wrewe fofiee A E



Aol Aegarare o0& (3K.9% H.aT) ATAENT T FeaTs

qiferaT ¥: Ty T sy [t i) T Aatr aesht sverer et faEr

%, | ATASAAD TRt srafeafa LI0]
&

q | frmior wmmh YU ER L. YT e, ffersis
ISR TIA T | 3049600.507 AT U, TASTH
Trft Ao
farfaR -9

3| i gl Y950, 08T e o, Riferrs
HUGRUT TIA T | 30¥R§0.64T AT Y, ATFEA
e =T
e -3

1T ALTH, FT AN TTATT TEITT 706%

) HE T MR TAe: AT Aeqrll €A sfeeee T gaie W@ T U
U 9] HgL T AN Tlehl TAYAT T | IF TAT-aHh! &TAT 60 TFHaY Wid
& grg | HER Al T TR AR e SEET Afed SHaT QY THwET
gfa BT ®E g9, HE T AT Ted] G AN ArEedd I arl
TIHET Y, F.T. BT RIS SMET T RAS | T T SIS TAe T AR
yafeyafd da! diferer Y AT fegust 5|

ot TS BTEgER Wrewe fofiee 18



Aol Aegarare o0& (3K.9% H.aT) ATAENT T FeaTs

ARTHT ¥: ATASAID! HEL T SAMAF ol [FaCT

T TR sERad | HaX  &9dr | SUNe &udr | 9ot (F.mT | e
(emfeT/fm) | (Tmfe/fe) | Sme)

HFAC T LIUUL9.8RT, &0 1% Y EIRIRK]
E2liickd 3049480553, EIECS
Tell=c-9

FE T LIGUU.TET, &0 EL Y [ERGRIE
E2lIckd 30¥T 33,363, EIEED
Ta-R

1T ALTH, BT AN FATT TETT, 7003

¥) U sgaedmaT T9e (Muck/Spoil Disposal Site): AT T Hawr gov Ic@1
&1, YCAFEE ! ARl AT GEaTSal, SN @eal, Ueed g9 [asarss @eal @wal
HRE §¥050.40 °F M A% /T I g7 | T AT Hbdls A% [hicTy T,
AN &AW @ledl @iod! I, 98 HHA T, qeavg YL AN T aRwry i
AT IR T @A B draeg | TE FEh /e /T A o o R IR
TG HUHI TTEAT Heb/TANZAD] SAAEAITHRT AN Y ST TS (U qaeend
HAHT TIA GAC RUH G| TGS [AEqd [@a0r aiiswl & T o | JEqd T
5 |

AT &: @A T STANT =g (Cut and Fill Balance)

4. | e qrTT Hiaa
(e

q EEEEEN @ (Earthwork excavation in &¥Y0TO. L0 | goFg IId qol
ordinary and boulder mixed soil and hard TS
rock) ITCHTOT

kS 90% Bulk Factor Tied Ic@AT Go¥zo Y4 | 900.00%

3 YROTHT YANT A (Earthwork Backfilling) | 19&32.9¥ | I4.00%

Y | FEE TG WANT g Q8&IR.9¥ | R4.00%

Y| e T AEYdE IUIYY.RL | X0.00%

HIT: FTITTHT TFTTT FTT Jldaa, 050
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Aol Aegarare o0& (3K.9% H.aT) ATATET T Fearg T

AlMerepT &: U saaedme e geafy fear

. | TEH T Aifere srareafer #Ahd | G
@) (/)
9 o sgaede T9d-9 | 1 133%9.409 0.3 120%Y
304 YROY.¥&T
3| OO SHEEd TR | X q¥RE5.46T 0.R9 1RG0
304 3ILYT.RRT
3 | U SgaEdE TE-3 | 1q940%0.0¥7 0.R¥ 30LYY
I04RQBL.5RE3
Y | A cHEedm Tua-y | 105 §0.537 0.9¥% cY3Y
30¥TTTT WU
STFAT 0.5% ¥IUIR
8IT: AT, BT T CITIT TETT 2006%
T) Fehics TaTed SHaeaas, WISRUT QT URETe: AAINHIS! Hed SedRt 96F of |

qey @ ®W By ¥ senfey Rftgm wiag | ag@r @fft Joer Saesy g7 <
BT T YA FARTHT ATTHT SHeGT (emulsions) THREHT HEhRIcHE TaTdehl TIRT
RS | T AR AT HE 6,4 96.55 H., Detonator 135%9T pe
T Cordex Detonating fuse 14%,00%.9 & fex =1 e faewies 91 smEwas O
gy | aehiesd IRTSHT Sgaedmd, gaml, WISRE T 9iEed faehied qerd U,
R09% AR Ul AT FHEea TR | AT TN R ASb BT 0.4% F
WHY a7 &FF T Al TRUH g (LI4E3.53T 30%9Y¥3.¥T )|
feRics qard T REMewems fieg Hiemn ISR TR |

T TS ETEgMER WEHe fes 1z



Hfedl Fegam@ <.&.an (3K, 9% A.ar)

qerT ©: AR faehicd daTd WUSRUT Tue gy faaver

ATATERNT T HATE

+.9. | fE RETT Explosive Detonator Corfl ex Remarks
(Pcs.) Detonating fuse
A Underground Excavation Excavation Volume (Kg) (Pcs.) (m)
(Cum)
1 Surge Shaft R,00% %0 5,035.%¥0 5,03% %,035.50 Powder factor=4 for
2 Headrace Tunnel R%,499.5% 995,0¥9.¥% | 995,0%¥\9 S5 3L YR explosive for
underground works, 4
factor for Detonator. 3
3 Penstock Tunnel 3R%5.% q¥,9R3.03 qQe,e]3 99,5¥%. 99 factor for Cordex
detonating fuse
Total Quantities(A) Y, ¥R 9¥9,595.55 | 1¥9,59 q0%,¥0R 9%
B Surface Excavation
! II_)Izeslgr‘:(/i(;rrl;S(Dam’ Appron, Intake, 4,000.00 49,400.00 49,400.00 94,000.00 Powder factor=3.5 for
losive for Surf
2 Powerhouse/Tailrace/Switchyard ¥ 300,00 1%¥,900.00 9%,900.00 9%,%00.00 izgﬂz:\; Sofgctlcl)rr ?(()::
3 Access Road \9,000.00 R¥,400,00 ¥ 100,00 R4,000.00 Detonator. 3 factor for
Total Quantities(B) 4%,%00,00 4%,900,00 4%,900,00 ¥5,%00,00 Cordex detonating fuse
Grand Total(A+B) %9,%5%. R ’E49e. 55 | 985,49 q4,00% 4%
HIT: FTFITTIH] GFEITT AT Fidday 2050
A THAAHT BRI WzHe ferfdes 12



Aol Aegarare o0& (3K.9% H.aT) ATAENT T FeaTs

=) i Wit SeEa #: ATANHIST AR ATEea® I e T STear siedl Haf
W IcEFATHT AMT R F2T T FAIE TMRUHT T TqHEd Ueh ATATTATR] Atgedel
ANE T ABT AIHT AReS-q ANE Wl | ATISD! AT IR TUH]

T GEIRE a0 et difereht & A1 Jeqa TRusHT g |
At & [wier grenfier ASa v fEr

Sc@T
P e | e Geomorpholo s T T e
g gy T | (m2) TARET Frafeata
T
fAtor
Tqradr ) Boulder
River bank, . ’ 27d09m2 1
3cd Headwork colluvial, coarse 480, 90,3%9.%
q s Alluvial and fine ¥ s 27d
M deposit aggregate ¥ © 34m 44s
T s
9
fAtor
ESIEEN)
River bank, Boul;ier, 27d 10m
379 Powerhous colluvial, coarse
B . Alluvial and fine | 9%%Y Y1 | gLy o | 36s27d
A deposit aggregate 33m 33s
TIA- s
Q
9%,]%R.9
(0]
GIT: AF.H FT AN TITIT FETT, 061
R.3.¥ R Aeer

R.3.¥.9 AEIF TR AT T YHIR

TG ATATSTIHT AT T T AT T4 FTEAT 9R.36 S TN ATATF 99 5 |
ATASTHRT GEERTT U Tl (aaeedl daifl .63 gFed S AEeds 9
g | AW g gieEedr Nl 3,64 BEEK SN AELAS U Sy |
AT GLANT ol Segqrdt Greren AT AN JF0 g Sl Tofidied T
TR qEedT @ difcrshl 90 AT JEqa IRuH g |

T TS ETEgMER WEHe fes 30



Aol Aegarare o0& (3K.9% H.aT)

ATAERT GATE HeaTs T

ARIET R: ATASATATS ATEAYTD T ST (S RA T IRHATT

9. ATASIHT G ARAHT YHR T &6 (¥) s (®)
AT & =i
® i
q ggahy, did, e q.0Y o q.0Y
kS Tqol MFE 0.R o 0o.R
3 YT H 0.4 0.]Y% 0.W
¥ e, T@eaE, A 0.8% 0 0.8%
Y o g T (atg Tger) oRg o 0.Rg
& oM saeam T (9 9we) 0.3¥% o 0.3¥%
© e o e (e e 0.}¥ o 0.}Y¥
c ATASAAHT AW AEALAE IET G 3.3 9.3 ¥.%
ST T T ©.95 9.¥% c.&3
g st
q sreard e iR T Feir aeEh 0.33 0.¥3 0.9%
USRI T
R FL T SAEE TA(ataede) 0.3 o 0.3
3 R T Ay A(Egae wa«) 0.Y o 0.¥
¥ i R (var) 0.¥Y¥ 0.R9 0.8Y%
Y T alt SceT T ae-q 0.R% o 0.R%
& i Il SeEeT TA-R o.R o o.R
© I RfER T oEhles 9=Td qUSR € o .Y 0.Y%
SEAT e R.R& q.3% 3.8%
T AELIS S R.¥Y R.GY 9R.}%

R.3.¥.] AP VYD

Higed! AegAr@r i

4IT: AT, BT T CITTT TET7, 2068

o

D

qq ATATSATH] TEATIAl AETTT Hldaa-Td Tedd ‘Ir('\’obl

o

TFN ATER A AT BRa ¥ ad smEtevd Fa w39c3s ke &7

SRIERET AT RS 89 sfgegy | Te, ddee T 9gel (9{HE) FTHERET IFa=al
eI eTsh! ACTTaT W TRUHT | T AT GAIeAeb] HAAT 3% T
FHAOEE e G| AEWAHT AT T G g GROET G g ISR
TTICHT TIMT TS AFAATR] ATIAT NI ar fTe7es |
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Aol Aegarare o0& (3K.9% H.aT) AN TAE TS5
TIeTHT §0: ATASAIAE ATATAH I ST D! (<
ERbNICEAREIRE LETEY qear Fraa
T ==
T fh e 40540
qeT EINAEE) 144553
agey (51HF) EINAEE) ELYYE TIHT 8
ST gRha Y3953¢&
CEISE R
T4 SRl &
qefTeT EEl c
AIEX ST 19 T A
ageT (Aw) EEl ¥ T
ST ST 3R

R.3.¥.3 i gl (aREmr T s

AASHST AN AEdH O Agwhe FA aeEiee AT T e, fEe,
ehiiA~e aR e wie, MRS T@RE, 5769, Al e, F18, Tagds, [FEhied
TRy AT g1 AT AEead O ST G, AT el a6 AT FAle Tl
AT At ST SAETE Je@e, I TEe g | A7 Al STsydl ATER
AT a1 AAURT TARAE GNE TG | AR FHATEIAT Fidasd, 050 ATAR
T AT AT i@t 3 A Sedd RIS F |

AT 99 TS SATaYIH I AT 9l T faeepr aieamT

ST JTATTHET TEETAT FEITT Fddq, 7050

.9, | qE Rt THR | ||
q Reinforcement bars 9¥9q&.5Y o TR
R T i R0YR.03 |TF |WR
3 EIREI 13¥36.6% | T | FEO 9l e e
Y o |fE yoeY .98 |ufw |l el Seae &
% e J¥O0EY .6 [A | AWK
& e (fewer) qR¥q000 |fl.  |TER
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Aol Aegarare o0& (3K.9% H.aT) ATAENT T FeaTs

R.3.X.Y TART g7 Gl bR, =, @oa g AT

A 3 AAGHD! Adies/ EHET e O orgd Wi (o &) &1 FHd I
YART TR 5 T BT AT ST Feeebl Sl G | GBI ATl i
ST ATRATE ATEAGTE 7 Gl Aol oA=edl IO o | TEHT AN AT
e awaeT TSl Sreee®! qaa caaedl Mars-g | AT FHHe! e

9% 0 kKVA BT 3 92T T 300 kVA HI q 97 ST THCIgeh! qaedl g | STHH]
fereqa feramor diferat 93 AT wEQT RIS 7 |

qferaT qQR: AT RATTHT AR ATEaRTH Il g¥aedr Faar

9 | el =|d LRIGE FHAT (kVA)
q | oo Sex St qY 0
Q B SMEx HRT-Inlet Portal qY 0
3 B SMEx HRT-Outlet Portal qY 0
Y | foer SHex frgaTe 200
SRzl &40

ST ATIAAH TR TETIT Fladz+, 7050

R.3.4 FEET AT g T e e

AT AT QOERET FET ATETEaT ATAR SUBEEH] quEr dfmay
WA AR GREraT T AR | AR HRgd, [ =)o T g
RO PraThagedrs diciadl 1Y A J&qd TR 5 |

ARIBT Q3 ATASAIHT FAHATIEE

Rt o Rty EEICCIIE S T
R =0

o STMHT TEIHT | o HHUEIAHT TAT o FEAE T

o T4 T URE (BFg| o FaF9 T YuerRYT [Hr ud g S reacn) T
TAS) o TG TUT AS! HaH DECARE

o A o ST IcETT o fogd JeurETH

ATTART T | o THHRIeST (THT afe) KSR B
gifers o WIET ST AT forder FHTIT

o Ao ST | o (AT QR SoEeR At @ qdr| . afg T |

AT UL AT BRI REARCCE]
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Aol Aegarare o0& (3K.9% H.aT) ATATET T Fearg T

o TLHWT SWIHT | o 4|§4II A U IUHT AT T SgaeqT T
FTTErHTE RliE qhTS

o TG FHCH B | o AT FAUGDT AN T4 HBIST o ATTSATHT

o P wE (R EHI AU
BISSHAINH A H1d T fagd | q#R
T SEMH)

o« GEF @ T TTAHT AN saAlees
T HIITAE GEIIA AT Flads, 2050

.28 WART g7 wiEfd

AT AT Sgaariee Ahd G890 g | Afed GuadAmT FaT e o
T AAEIT EhI FUTsH AYHE AT T JUBEEH! ATBHTH FANTRT
ATTHTH AFFAHT TANT T ERT FEHT BT M T@Z4g | AT AT
R ST e Gemeears faqs! g aqed b Be wreseea
AR T RS SET ST I RIS T e aereeg | 9 CheEe e
Q% W J&qd TR 5 |

qTRT qY: ST SHIDT AT THAThIh! [EaoT

THIEE FHHB! T (FEET)
fafere AT cEEe AT TEd qagR FHvesT H
a S eSadd, Al (RIS 9raEd, 38 9oy, hid, U

5%, [IgWE T A
HECIBEA IR CAT iy UTECH UISY, I1Y AlH, e T HoHaT
~ o~ 3 .

NS SFCHBIHT JUHIT e Taigd, S, TEAT,

SFEHFHEHT SF e

HIT: FTITTHT TFTTT FTT Jldaa, 050

R.3.9 R ae T et

AT ATATSHAD] (AT GFeredl Hiee MR FAX dfg qREafiee dqs%a HeAr
Y FUNA A RAFT A5 Wl G| ATASART AT qACrd ad Teqd b

g I
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Aol Aegarare o0& (3K.9% H.aT) ATAENT T FeaTs

UREge 3: gy fafy

A Yidded qIR &l GOHLTRTATST [ YT Tdrar AT Yo &= e
difaer, TEEiE, S, wwie-afie qur atesfas adE g aEeas
qeuTy WEAT MNUSH! [T | SUqeh qeaTg Wged &l THd HEgE My W
it fafer T utFaee sEara TRusr | qers g9gad T T Yidesd JOr
T YA RUET @ T grEearer aat A TRus §;

3.9 geao WHdeT AEeiaT

yiaed TR & HA9T qE, WMH ud qeary e aeed anwniees
A AAE. T ANUHT A7 | JEar gead Aeilieedl daaee, FaEEee, g
YieEEt, THT U8 Ngaiai] Sed1@T TEalaves, [AaH! dauEees ¥ [aa r quied
AT qA1 ALATFEe AS [T | AT P TeATgBTD! RN AMIbl § & AT FET DT
AT D] AT YD T | AR TRTHT e THE@ AGeT T8 FTHR G

erdt I%: WAAET TS HHAT TIAAAIHT TRYHT Gad qHdee

.9 | AETd gOee | Few qrEd

%, Wide ararERe

9 ST T A o TS THR, A qAT WGH A FA9nae g
ATATSHTET gea-ad [&afes JheHee
ATATSITRT GFATSIAT AETTT Hidagd, R0G0

3| FIAHA T START | o AU WHR, AU AMREE YHeEa q: 40,000
AP TIAH(A T e 7. 0 oY
o ArcGIS TIAT 9= e HITEE, Google TN A=

Adee
o HATAISHIR] TFATETAT ATTT Widdad, 050 AT
NN AARTHT S THaTE TH =Hee

EREE St o U WHR, @Al A1 W ammene g s
T TFEE
o ATISHID! AT AeTT Afddad, 2050

@, W% aramE
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Aol Aegarare o0& (3K.9% H.aT) AN TAE TS5
.9 | AEIH gATEe | GaH QI
9 TAHT YHR, ATEA, | o RHST a7 HATT, GGATAAT 3T THIET ATt I
TS T HIGRe qRedeT, 005
o T FETT T YT AHATAS a1 AT (&0
TAT [IEcHa Tidaas gRde!, R0&%
o TRHS a7 YIERH! Hd AL ARG, 3062,
o WHI T ART MFHH R YHMAT Fitaad, J08%
o URCH ATTEH TEHd AAAHT o Ta=q T
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The Worst Forms of Child Labour Convention,
1999 (No. 182) is a convention adopted by the
International Labour Organization (ILO) with the
aim of eliminating the most harmful forms of child
labor, including slavery, trafficking, forced labor,
prostitution, and hazardous work that endangers

The Worst Forms of the health, safety, or moral development of
9 Child Labour children. The convention requires member states to
Convention, 1999 (No. take immediate and effective measures to prohibit
182) and eliminate these worst forms of child labor, and

to provide protection, rehabilitation, and education
to children who have been engaged in such work.
The convention has been a critical instrument in the
global fight against child labor, helping to raise
awareness of the issue and promoting the rights and
welfare of children around the world.
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Indigenous and Tribal The peoples concerned shall have the right to
3 Peoples Convention, decide their own priorities for the process of
1989 (No. 169) development as it affects their lives, beliefs,
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institutions and spiritual well-being and the lands
they occupy or otherwise use, and to exercise
control, to the extent possible, over their own
economic, social and cultural development. In
addition, they shall participate in the formulation,
implementation and evaluation of plans and
programmes for national and regional development
which may affect them directly.
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Equal Remuneration
4 Convention, 1951 (No.
100)

The Convention Concerning Equal Remuneration
for Men and Women Workers for Work of Equal
Value, 1951 (ILO Convention 100) is to promote
and ensure equal pay for men and women for work
of equal value. The convention was adopted by the
International Labour Organization (ILO) in
response to the persistent gender-based pay gap
that existed in many countries at that time. The
Convention requires member states to ensure that
women receive the same pay as men for work of
equal value, without discrimination based on
gender. This includes the elimination of any
practices or policies that result in gender-based
wage discrimination. The Convention also calls for
measures to promote equal pay between men and
women, including the provision of education and
training to women and the promotion of equal
opportunities for career advancement. The
Convention Concerning Equal Remuneration for
Men and Women Workers for Work of Equal
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Value, 1951 (ILO Convention 100) is considered a
landmark in the fight for gender equality in the
workplace, and has been ratified by most of the
member states of the ILO.

Forced Labour
& Convention, 1930 (No.
29)

This is to eliminate all forms of forced or
compulsory labor. The convention was adopted by
the International Labour Organization (ILO) in
response to the widespread use of forced labor in
many parts of the world at that time, particularly in
colonial territories. The convention requires
member states to prohibit the use of forced or
compulsory labor in all its forms, including debt
bondage, serfdom, and slavery. It also requires
member states to take measures to identify and
eradicate forced labor practices, and to provide for
the rehabilitation and compensation of victims of
forced labor. The Forced Labour Convention, 1930
(No. 29) remains one of the fundamental
conventions of the ILO and has been ratified by
most of its member states.
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e Rfeme ol W x| Augen Gneiss
* interbedded with schist
HPT LT, 9 bands. The bedrock is

exposed on both banks of
Apsuwa Khola at the dam
axis, consisting mainly of
quartz, feldspar, and
platy minerals such as
micas, making it strong to
very strong

TSAF  A-IaRT  TXEIET | RiferEg AT, Y Augen Gneiss
6 ee interbedded with schist

Ve TeH, UNME o, bands.

foms el et
T qoT Riferae . v metamorphic rock,
> primarily consisting of

schistose gneiss, banded
augen gneiss, and
quartzite

T %S Rifeme mar v thick colluvium deposits
and dense vegetation,
with poorly exposed and
disturbed rock mass
observed at the site.
Geophysical
investigations, including
ERT profiles, indicate a
colluvium deposit
thickness of
approximately 10 to 15
meters

U Tec®h Rifeme mar v topography is a smooth,

gentle slope, mostly
covered by thin to thick
colluvium deposits. The
alignment traverses both
cultivated and forested
land and is considered
easy and favorable for
construction except for
the final stretches
R, Toid € WheAE | Mo o x| The back slope of the
zoe powerhouse area is
composed of Augen
Gneiss, consisting of
quartz, feldspar, and mica
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minerals. Slided and
fractured blocks of Augen
Gneiss are observed at the
outlet portal of the
penstock tunnel. The
powerhouse site itself is
covered by a thin
alluvium deposit, but
indications of bedrock are
evident from nearby
exposed rock mass
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©Y.Y¥ dB ¥ TIFAH & (Lmin) %9.% dB T AT 8 (Leq) &¥.9 dB IrUHT T |
el AEET TR ST TEET SR 6T R | ed AT A atgedd <
aeTe T TAH TIEETT TR AT UEAE AT T Temtop M2000 FART T
AIHT ER FFdl GFHee: PM10 T PM2.5 AIOH TRUSH! [T | Seeaa™r PM10
21pg/m3 T PM2.5 16pg/m3 T TR @ TIHT PM10 22ug/m3 T PM2.5 15ug/m3
&hl G |
T TUTEACHT BHAT Ui IHIET TguT Feearss 4 dgee T faued sAidee g |
SAMEIRT ATTTHT FHHAT 9 THHAT IGO0 HFArg Aqeodh! @iter TR {247 |
AT &7 a0 A-GATATHl g AT FATeUeam! U | ATAS SAT @rea]
At B X e g B o @l S adiade wif wEe TR
UEL | TN ALTATHT HUHT AT GIeATh! T Ggell 3RuHr | e
AATHT TR Sfeede T FYTE T T Ao aegardiens! qHwl THAET Wi
T W2 WEe T HICHVSIAT FANTIerd TQa0r 6l qeih! 3o oA TUEae JqreT
WHRH! AT EIHT [UER AGETE, 009, o Ahd! [AANA Ll TEUH F |
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)

Sample and
Parameters Unit Value NDWQS Method
wi w2
PHYSICAL
Lab temperature °C 23 23 Thermometer
pH - 7.8 7.7 6.5-8.5 ISO 10523:1994 |
1
Turbidity NTU 140 141 (Sl\/(la())(; 2130 B, APHA, 17*" Ed.
Conductivity pS/cm 102 101 1500 (Max) | ISO 7888:1985
Total dissolved solids mg/L 61 61 1000 (Max) | 2540 D, APHA 17 Ed.
Total suspended me/L 0.5 0.4 2540 D, APHA 17" Ed.
solids
CHEMICAL
. mg/L as )
Total alkalinity CaCo; 51 51 ISO 9963-1:1994
Total phosphorous mg/L as P <0.1 <0.1 ISO 6878:1998 €
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Sample and
Parameters Unit Value NDWQS Method
wi w2

Nitrate mg/L as NO3 1.0 0.6 50 (Max) ISO 7890-3

- th
Ammonia mg/L as NH; 0.2 0.2 1.5 (Max) :300 NH3C, APHA 17
Total Hardness "(':i/CLoas 51 47 | 500(Max) | 2340 C APHA 17t Ed.

3

- th
Calcium mg/L as Ca 16 17 3200 CaD, APHA 17

- th
Magnesium mg/L as Mg 3 1 3300 Mg E, APHA 17

0.3 (3) _

Iron mg/L as Fe 4.3 3.6 (Max) ISO 8288:1998
Manganese mg/L as Mn 0.2 0.3 ISO 8288:1998
BOD mg/L <1 <1 5210 B, APHA 17t Ed.
DO mg/L 10 13 4500 O C, APHA

SIq: THAT T, CEMAT Water Lab, 0%

¥.9.% Sy
ATAST AT o] GH AT (Temperate) WBRHT | Sad (qw-ara) faw

FETFT AT ~gAqH AR E 0-o Tl Afewwd gy o Weng (Arre-sann) )R qo-
R i Ifcaw g | e SHEdHT dtad st qowa 9R-9& R feama
Y I A %&Tr@r@rg ﬁ“{?‘i RT %ﬁr%ﬁmﬂrg—al

K5y Tl L | i KT UNr A | RTasu KAt
i n i L 1 i
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CAR CAR CAR | PCAR | PCAR | PCAR
with with with with with with Regional
Months stn. stn. stn. stn. stn. stn. | Regression

602, 670, 684, 602, 670, 684, Method

m3/s m3/s m?/s m3/s m3/s m?/s
Jan 2.94 3.78 2.19 3.12 2.83 2.88 3.99
Feb 2.44 3.28 1.78 2.59 2.29 2.50 3.26
Mar 2.23 3.15 1.67 2.37 2.16 2.64 3.13
Apr 3.11 3.57 2.00 3.30 2.58 3.84 3.81
May 7.66 5.15 3.40 8.13 4.42 7.18 5.93
Jun 17.02 15.89 11.46 18.07 14.89 17.71 13.62
Jul 26.31 | 40.03 | 27.40 | 27.92 | 35.45 | 35.48 32.51
Aug 28.19 | 49.14 | 28.92 | 29.92 | 37.35 | 41.07 33.5
Sep 25.07 | 34.55 | 21.17 | 26.61 | 27.43 | 27.70 28.03
Oct 12.22 | 15.21 8.98 1297 | 11.69 | 12.21 15.78
Nov 6.17 7.46 4.33 6.54 5.60 5.85 8.08
Dec 3.88 5.05 2.93 4.12 3.78 3.81 5.32

Annual Avg. | 11.44 | 15.52 9.69 12.14 | 12.54 | 13.57 13.08
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HYDROGRAPH
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Hig=r Adopted Flow (m3/s)
A 3.X0
a9 3.%0

TART ARAT Q% AT FAl ST HH I0HT G |

FDC curve derived from long term daily average data ,
Regional Method
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\
30.000 L
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L
20.000 g =

10.000

[t
0.000 | i
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o QY TR TRTHT Tl SYRAA B

AT ATATSIT FATSIAT AT Yiddes, 1050

Z.9.6. deall A /arara<eft g (Downstream Flow/Environmental Release)
AT ATSTST AT JIRE JAE ©.¥0 e Wid JhTe whl g | TaHR

TEATAT AT ATATERT FaATgahT Nl GAeTd SAAT JagR M ANl S
SIEY TS el HIETEE, 050 ATAR EAg, TaH! o qoleb! qlferar
TEqd TRUFHT T T ATAR Ioo gedl AGHAT ~IFqH el Q% % q97 a0 A
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FTE 0.5
1% W& g 0.¥%g
R 0.3%
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= 0.33
ot 0.3%
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EalED 0.3%
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1Y | 9 0.3%
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RNl 0.%¢%
X 0.¥%
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¥.9.5 e
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.. FTER

¥...9 AW Seare yHE areata

AT Rledlel THIAT 50,08 Y, TaeX SAhd ANCH | 9 HedHl Y3955
TFET AT AT G MY &% FEY WHT AT TSN SASEd ARART 9E e
ANCHT G T ASAH AT %3 FFeX FHA ANCH G| TSHl TFah! THR
A TRY I=ARIAST G EH! G | Todl A X BArs-Heash! S ameaadr
gy WA TR, TS Fodllge Aided! UBle ST qrgeg | SRrd YSiidsT a-edid

<
o

TER ST Wew UIgeg | 95 SIS WUHT ST Siedicet Aot qrgeg (DFRS,
R0qQ%) |

Y.R.R.] AT GHIEq SAHT aedia

TEATE Aol A-gar@iell SEed A 994 adq8 a1 2 90—q &8y fHeza
SIS WwHT G| Dobremez, 129& T THAT TG SMCHI IJATSHI ATARAT HTAD]
°|-|tfll*.f: Gim':b(ul Tﬁ(‘ AT Subtropical Forest, Lower Temperate Forest qrgeeg |

T A GIE Feelw! a9 (Pinus roxburghii Forest), W—R\:\T T a9 (Schima-
Castanopsis Forest), ?ﬁﬂ?ﬁ a9 (Alnus nepalensis Forest), @‘*‘ﬁ T ﬁlﬂ'ﬁiﬁ & AT a7
(Reverain forest with Toona and Albizia spp,), Elw a9  (Forest of Quercus
leucotrichophora and Quercus lanata), Toatr fararee TDF]@qu%f fafsra a9 (Lower Temperate

mixed broadleaved forest) T sl TeeATdh! a7 (Pinus wallichina Forest) T8+ |

T TS ETEgMER WEHe fes e
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Ethnobotany
Ethnobotany ©Ts HEATSR T FAEAT TRUHT AT T A& ATAR TAFIEE e

ST WA TTAT AT T WA | WHT BUAT HEEE =TT TINT AT e
AALIHAT YT AN AN T EHT G| AT HIS TS T STgell Bl et
TART D! SRa=g | TAdl AT TIATHT Wi Hecaqul aedid Ethnobotany T
TRl HFT S ER g |

qfr@T : T T TeSeHIed YT

AR AW Y A AT BRA
M FITE O [R|Fi

Albizia spp. fafes J

Amaranthus spinosus | <<t

Artemisia indica fereraeit va

Asparagus racemosus | B va

Bauhinia variegata FIRTAT J va

Bauhinia vahlii EIEl At g

A AT ETEgER Wgie fifies 20
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ST A g A kLl HREaT
M FTE O |R|Fi
Bauhnia purpurea arerT J va
Brassaiopsis sp. ESEL J
Bridelia retusa el J
Bombex ceiba fereret J
Cannabis sativa lEL Na
Centella asiatica TS ATy J
Cassia fistula NREL va
Cheilanthus spp. T farept J
Chenopodium album g STl LB
Cissapelos sp. arge et J
Cucumis sastivum FTHT J Bl
Cynodon dactylon gl J
Cucurbita pepo Ll Bl
Dendrocalamus spp. g J W
Dioscorea deltoidea WITERY T8l J
Dioscorea bulbifera firgr
Dryopteris cochleata frrear @A STFel TR
Emblica officinalis e va EERIEE]
Eulaliopsis binata aTfera J J
Eupatorium spp. EREIM] EIEEIC]
Ficus racemosa Bl J va
Ficus auriculata fermar J
Ficus cunia EIRRl J
Ficus lacor BT va
Ficus religiosa fererer va va va
Ficus hispida CEC] va
Grewia optiva TR va
Garuga pinnata Faad J
\Heteropogon contortus | 9 5 va Eell
Pinus roxburghii ElER el va
Holerrhena pubescens | 31
Imperara cylindrica faw
Inula cappa RIERE
Litsea monopetala FIH
Mimosa pudica EEIER

ot TS BTEgER Wrewe fofiee 29
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ATAERT GATE HeaTs T

ST AW g PRI AT
M T E O |R|Fi
Nephrolepis cordifolia | T8 va
Ocimum sanctum SSAL va va
Oroxy lonindicum BREL va
Osbeckia nepalensis FAT AT RERUSEIEE
Reinwardtia indica RIEEL va
Rhus javanica CEIEIEL CIRILE I KR
Ricinus communis qmer va
Rosa sp. STREAT e va
Rubus ellipticus Taq AT STEeThe
Schima wallichii EEIER]
Selaginella sp. e ATS va
Syzyzium cuminii A va va
Terminalia alata ATt va
Urtica dioca et J RERUKE
Woodfordia fruticosa arae J

(=) it (Fauna)

S IR ALTTT R06%
M=Medicinal, F=Fodder, T=Timber, E=Economical, O=Ornamental, R=Religious, Fi=Fibre

TATT A=A~ ATASHAT T T @l AARBT S7A 0 YSAdehl TAAL A7FT=
A= g7 AT | TAIEEEed B qo-q% FueRy T THa el Hiee
FIE G A WA S W T faeed PR e SEtE theR F
wH Fa | Ha, T, sy, e, gEes T steee S9d el A

TS | IR MSTEEH el T O] TATERH! LT BT AR Tl Faeees
Y TG | qAN TERET HiSEE A i SIS N WA RS AT
WY TG AN &7 A T alRuRk dEe Tq e Was! A qedl ditersTr

TERUH T |

ARTHT RG: ATANET & W T R qE- Tqrand El_!ﬁl_@'ﬁ

RRIEIRIE] A6 ATH feafer ERIESNEVAN (I

CIRE) ATiRTeRT
&a
cS R |F Blo MR S
TR Lepus nigricollis N v R + Xy
TETST AT Callosciurus N N R + Xy
pygerythrus
ot TS BTESER Wgve fifiee ’R




Aol Aegarare o0& (3K.9% H.aT) AN TAE TS5
AT AT AW farfs mEEE SRS ICE
GIRE] MTRTeT
JE]
C R F OAW MR S
o AT Rattus rattus W V| R + Xy
HeATI R Hystrix brachyura W N V| R + Xy
X R Hystrix indica N R +,
JEEREIENE Paguma larvata NIE R +
7 ferredt Felis chaus N R + Xy
Farca Panthera pardus R R + Xy
| AT Herpestes auropunctatus \ V| R + Xy
T TS Vulpes bengalensis R R + ¥
RIS Canis aureus NIE R + Xy
BT AT Lutra lutra N VR + Xy
HAATIT Martes flavigula W N R + Xy
L] Suncus murinus W V| R g Al
T =TI Cynopterus sphinx v R + Xy
qg g Semnopithecus hector N R + Xy
TETS aTa? Macaca assamensis VI R + X
T Ara? Macaca mulatta N v R + Xy
TqAT/ AT qA Muntiacus crinifrons N N R + Xy
IS Naemorhedus goral NI R + ¥

Notes: Status of occurrence:

AT TICHTT AT 300

C- Common, S- Spars, R- Rare;

Habitat: F- forest, B— Bush, O- Open grass land, A — Agricultural land, W — Water;

Migratory status and season: M — Migratory, R - Resident, S — migration season, Su- Summer visitor,
Wi — Winter visitor,

Reported from: # — Headwork and its peripheral areas, ¥ — Between headwork and powerhouse areas,
v — Powerhouse and its peripheral area

Iq WA FREE FAGA T A TG [@AAT T ABRA gragel a A T
A FUEE ST T G fbTehl AT Tl A @l g T aATediqsh! Bl T

JuRAld | TEA AU ARURET e HH Gagaeie W a9 SEr arse
q|é§|

BIAHT AT ATAR TH ATSHAT T AARET SAAE R & TS SEe qle= HUH]

PG| =EAC Bes [ T, sFedT &%, IR TF, 8 FF, AeWed TF, Aeured
fave, B Tare [URgURET TR 8%, HAT 16(E, fed HHNS, a8 cog Mg,

5 BT T IH, AN FATSFIER, WS FASFIER, se0eq [eTharsey, i T8

ot TS BTEgER Wrewe fofiee %3



Aol Aegarare o0& (3K.9% H.aT)

ATAERT GATE HeaTs T

ey, AT aTseiy, garse anted, ¥ aned T Al sarae fufde Stear =T gl

g Jardt Folf =il JagH |
qURTT RQ: AT SANT T AR 5 T66

RaTelt A At A fafq | a@e@ | T@EwEs RO
Hraw Wil
k|
C/SR| FB O AW M/R S
CACINGE Francolinus francolinus \ R + ¥y
EARE] Lophura leucomelanos \ R + ¥y
PTCSbd Dendrocopos macei R + Xy
TSR Picus flavinucha v R + ¥y
RIS Megalaima virens NIBE R + . ¥
EREd Megalaima asiatica \ N R + ¥y
RTT =T Upupa epops N N R + Yy
FIATIF WIT=RT | Merops leschenaultia NRE M Su + Xy
ETATHTI T Alcedoatthis V V| R + ¥y
ERICAREII LA Halcyon smyrnensis \ vV[V]| R + Xy
gl F=rfer Aifedk | Megaceryle lugubris \ V| R +
FRIET TgedT Hierococcyx varius NIRE R + ¥y
TR TR Cuculus micropterus NIRE M Su + ¥u
BFE Brgel Cuculus canorus NIBE M Su + ¥
EIECTS Eudynamys colopacea NEE \ R + ¥u
Tl hrgell Cuculus poliocephalus NIEY M Su +
IS I Psittacula krameri NEE N R ¥y
H&AT 0 Psittacula himalayana NIKY R + ¥y
FRfthe eRATTaeir Apus affinis NIBE \ R + Xy
EINERIEE] Tachymarptis melba NIKY M | Wi | #yy
ST grgd Glaucidium cuculoides N R + Xy
BTSRRI | Athene brama N N R + ¥y
FerdT Columba livia N N R + ¥y
ATH g Streptopelia orientalis N N R + ¥y
A GRS Streptopelia chinensis N N R + ¥y
TeTer gordl Treron sphenura NE R +
=G qASaT Tring aochropus N N Wi | £xy
Tel et Milvus migrans N N R + Yy
GIoTeR feret Ictinaetus malayensis NE R + ¥y
AT AR BRI ER Wrgwe fites RY




Aol Aegarare o0& (3K.9% H.aT) ATAEALINT FATT HATE
ATl A At AT feafq | s@Ew | wEEwws e
I
k|
C|SIR| F|B| O AW M/R S
ePTeRTR T Spilornis cheela \ R + ¥y
TRt Accipiter badius YRR R + ¥y
EREIE] Accipiter nisus \ (A M Wi | 2yy
ARECIE] Buteo buteo N N M Wi | 2yy
EIEH Falco tinnunculus \ R + ¥y
CICIESEEI Phalacro coraxniger N V| M Wi | +xy
TE] kel Bubulcus ibis N VW | R + Xy
ATHHIE Tehoedl Ardeola grayii V| R + Yy
AT e Ciconia episcopus \ \ R + ¥u
S Lanius schach \ N N R ¥y
fEwTelT A5Te Lanius tephronotus \ NIE R + ¥y
AT 91T AAgs;  |Urociss aerythrorhyncha N \ R + Yy
Blehel Dendrocitta vagabunda v A \ R + Yy
UETE el Dendfrocitta formosae N \ R + ¥
IPEeat] Corvus splendens N NIEY R + ¥y
BTl BT Corvus macrorhynchos \ MR R + ¥y
B A= Oriolus traillii R + ¥y
ATeged faRar=r Coracina macei N R + Xy
FTATE, A= Pericrocotus ethologus M Wi | =3y
RTAT=RT Pericrocotus flammeus R + ¥y
bl HIEATRT Rhipiduraal bicollis NEE R + ¥y
EEEINIEIRCE] Rhipidura hypoxantha \ R + Yy
ST TTorel Dicrurus macrocercus N \ \ R + ¥u
ZIRRCE] Dicrurus leucophaeus v R + ¥y
T BRI AT Monticola cinclorhynchus NE M Su + ¥
SHT AT Monticola solitarius N V| R + Yy
RTEIr Myophonus caeruleus N \ R + ¥y
ATARIS AS(Th Ficedulas trophiata N N R + ¥y
REEEEENGED Ficedulas uperciliaris NIEE M Wi + ¥
fewpfash oo Ficedula tricolor NEER R + ¥y
AESCIEIEEES Eumyias thalassina NIEE M Su + ¥
RIGIREE KL Niltava magrigoriae NEEE R + ¥y
ClEEIRCE Copsychus saularis \ NEBE R + Y
AT AR BRI ER Wrgwe fites Y




Aol Aegarare o0& (3K.9% H.aT) ATAEALINT FATT HATE
AT AT At AT feafq | s@Ew | wEEwws e
A i
k]
C/SIR| F| Bl O AW M/R S
AT Goole Phoenicurus ochruros \ R + ¥y
qdrarss wa@ssiel  |Chaimarrornis N V| R * Xy
leucocephalus

[BEIR=ESE e Rhyacornis fuliginosus N N R + Yy
Whab¥heh VAT Saxicola torquata \ NIBE R + Yy
BTl FRATHT Saxicola caprata N N R + Yy
SERl Acridotheres tristis \ \ R + Yy
A w0 Acridotheres fuscus N N R + Yy
ey HaTl Sitta castanea N R + Yy
AEHATHET Sitta frontalis N R + Yy
eliereary Parus major N R + ¥u
aTUg fefercehre Parus xanthogenys N R + ¥y
CERIPKT Hirundo rustica N NIEY R + ¥y
STeth STl Pycnonotus leucogenys \ N R + ¥y
SEC Pycnonotus cafer \ N R + ¥y
AT ST Hypsipetes leucocephalus v | R + Yy
SRIRIEEEES] Prinia criniger N NI R + Xy
GAICe Zosterops palpebrosus \ R + Xy
arafasy fthar Orthotomus sutorius N R + Xy
e fhed Phylloscopus reguloides \ M Wi + ¥y
Mreewdr fmear Phylloscopus chloronotus \ M Wi + ¥y

Strad fthedr Phylloscopus trochiloides \ M | Wi + Xy
ARl ggdl  dAtd | Seicercus burkii \ R + Yy
Ferer
AR e Seicercus xanthoschistos |\ R R + ¥y
e ARETST Garrulax albogularis v R + ¥y
RIEZIrA Pomatorhinus NEBEE R * Xy

erythrogenys

aiTaer qkifed | Dicaeum ignipectus R + ¥
RIS =T Aethopyga siparaja R + Xy
TR AT Passer domesticus N N R + ¥y
B HRT Passer montanus N N R + ¥y
&rar fawfes Motacilla alba \ V| M | Wi + ¥y
AT AR BRI ER Wrgwe fites R &
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AT A At AT feafr | sWEw | wEgEEs R
Hraw IR

SE]
C/SR| FB O AW MR S

el faklad Motacilla cinerea \ M | Wi + ¥y

g =EAl Anthus hodgsoni v M | Wi + Yy

SEEECHET Melophus lathami \| N R + Yy

Notes: Status of occurrence: C- Common, S- Spars, R- Rare;
Habitat: F- forest, B— Bush, O- Open grass land, A — Agricultural land, W — Water,
Migratory status and season: M — Migratory, R - Resident, S — migration season, Su- Summer visitor, Wi — Winter

visitor,

;. TIET AETTT 0%

Reported from: + — Headwork and its peripheral areas, ¥ — Between headwork and powerhouse areas, v —
Powerhouse and its peripheral areas
(Burton and Likens 1975)

YT ol TG T AT W ISR @ T A Ty < A
o6 Side! Sagedn Ha==auH #gcaqu qHaT Fdie TG | TawT A, aa9q
ATk U A T, SR, TG T SHATCHT A ATERHT TTAT T4 75 (Burton
and Likens, 92.0%) | ¥ Yolifde® WEW WHRIcHS AT BISaAATAT g | ATASAT
T A W WA T AR Seord TR F |

(TSl I0: AN A T AGH! ARANSIE e NHT TUYIEE

AU At W SEEETET qaEEE/Aew | Rad
R
CS[RF B[O[A[W MR s |&
EXI Calotes versicolor N N | R * Xy
ATIHAT Hemidactylus sp N N R + Yy
AT Mabuya carinata V N V R + Xy
T MERT  |Varanus bengalensis N N N R + Xy
g 8l Amphiesmas tolatum N VN R by
At 9 |Dendrelaphis tristis N N V R * ¥y
arT qq Xenochrophis piscator| N v R * Xy
HC qq Bungarus caeruleus N N N R v
IS |Ophiophagus hannah v N VIV R ¥y
a=dT 9 |Ovophis monticola v N VN R +

Notes: Status of occurrence: C- Common, S- Spars, R- Rare;
Habitat: F- forest, B — Bush, O- Open grass land, A — Agricultural land, W — Water,

ot TS BTEgER Wrewe fofiee

T TIHTT AT 3069,
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Migratory status and season: M — Migratory, R - Resident, S — migration season, Su- Summer visitor, Wi — Winter
visitor;

Reported from: + — Headwork and its peripheral areas, ¥ — Between headwork and powerhouse areas, y —
Powerhouse and its peripheral areas

AT AT T I ¥, TSRl IHTTNET bl Saveg | AT Tl Afoldh
A IHTER HFT JeadiEd g

AT 39: ATANFT &F T IGh! AURAE IR TUHT INITEE

Ol A i A earfer SRS RS RS
sl
C|S| R|F [B| O[A] Wa| MR]| S [

gY VIRl |Bufo melanostictus N VA R # <\
fesptaes qTeT |[Euphlyctis cyanophlyctis | \ v | R # <\
o YIRAT [Hoplobatrachus tigerinus v V| v | R # <\
ZINGIS Limnonectes syhadrensis v V| v | R # <\
¥ WNAl |Polypedates maculatus V[N VI V| R # <

Notes. Status of occurrence: C- Common, S- Spars, R- Rare;

Habitat: F- forest, B— Bush, O- Open grass land, A — Agricultural land, W — Water,

Migratory status and season: M — Migratory, R - Resident, S — migration season, Su- Summer visitor, Wi — Winter
visitor;

Reported from: + — Headwork and its peripheral areas, ¥ — Between headwork and powerhouse areas, y —
Powerhouse and its peripheral areas

FASH! STEAMHT FTE: Taa=q T T 49 AT Ao @i el g8
G | T T caRhEeHT ATAX B 4 SHECT @A Al /A |
TAEX T A G g8 USRI T T e feR Heradl aHeEided a9 Ahd
T YT TH A e MH(dd e UL Wbl aideeg |

AGE: JEAad AR &3] sigedd T [agame aeuk RS ATgl FaE0 qdn
TIHIY ARKEEAH] FAhd AR FHIad Agee AMad RIS 5 |

T IR AN 87 T IqHT ARIRAE Ued™ HUHT AGRE

q. | 9IH| CITES | IUCN

q gﬁ[ Golden snowtrout | Schizothorax plagiostomus (Heckel) VU
AT

R | 9yx @rar | Gray’s Stone loath | Balitora brucei (Gray) NT

3 [faa AT Nepalese minnow | Psilorhynchoides pseudecheneis LC

T TS ETEgMER WEHe fes 3



Aol Aegarare o0& (3K.9% H.aT) AT T Hears T
TqQ || CITES | IUCN
Y | = Gangetic Gouch Bagarius bagarius (Hamilton) VU
Y | Feel Copper Mahseer Neolissochilus hexagonolepis NT
& | Catfish Pseudecheneis sulcatus LC

(McCielland)
S TITT qeqdT 208’ T IUCN Red List Status (Ref. 130435)

FACA T JTURDT Toliaiap! LT Saed

AT &7 A T aRaRes! T SFAT Y TSIAehT TRl S5l Sate e aeer
war | fT Hed 3 TS EaEnd, 9 TSI ST T W SHAR T 3 WS o
WWW@TW@| TN @ TSt TaTEr e (National
IUCN T ¥ STeT FEMT T80T G| TATa SiaaT & T, 30! q TSiid T foa

Sl 9 YS9 Global [UCN &l ¥€ STeT fel€edl Tl g | Ut TR NPWC
U 933 BT ATIRAT 3% TSR] FHE A8 BT GREAT T&TH Wbl g Taqaed R

IS =g ATATSTT AT &3 T AU & qie=r WUhT {9 T |

ARTET 33: AT HAFHT YR YT el Tl YA AqedT

T AW SR T CITES [sEaRugaaa gt [
'{@'q ICEEIRL . RO0R%

ERIEMEIN Felis chaus II - LC

eHEL \Panthera pardus I VU VU

RATST HET Herpestes auropunctatus 1 - LC

T TSR Vulpes bengalensis 11 VU LC

=TT Canis aureus 11T - LC

Tl 3T Lutra lutra I NT NT

RIEE] Martes flavigula 111 - LC

ATE AT Semnopithecus hector I - NT

EERCIEEd Macaca assamensis II VU NT R feT

RTAT afax Macaca mulatta I - LC

Rer |/ Muntiacus crinifrons I VU LC

IR Naemorhedus goral I NT NT

EARK] Lophura leucomelanos 111 - LC

RESIRUI Psittacula himalayana I - LC

T Svge Glaucidium cuculoides I - LC

ot TS BTEgER Wrewe fofiee
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https://fishbase.se/references/FBRefSummary.php?ID=130435
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T AW SN CITES [yEaRigaaiaa ot [
‘{@'q ICEE IR 0%

AT IERT Athene brama II - LC i

Tl foret Milvus migrans II - LC -

FTeRTehel Spilornis cheela 11 - LC -

e Accipiter badius II - LC -

EEEIS| Accipiter nisus IT - LC -

IEEEIE] Buteo buteo 11 - LC -

REACIF] Hoplobatrachus tigerinus II - LC

A TTERT Varanus bengalensis I - NT

RTSTTHA Ophiophagus hannah II - VU

;. TAIT ALITT 0%
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rerStifer [KEIEISRISEIREE) R CaNEIERINE) P

ST qoRR%& 93,¥RY 3,0
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e L& YEdEadT [dheuges! faamr

. far @ 9 e R f@eT 3
1 General
1.1 Type of Scheme Run-of-River Run-of-River Run-of-River
1.2 Catchment Area 173 km? 173 km? 173 km?
1.3 Project Layout(Components) Right bank of River Left bank of River only Right bank of River
Headworks at Right bank
1.4 Design Discharge 9.25 m¥/s 9.25 m’/s 9.25 m¥/s
1.5 Full Supply Level E11675.00 m E11675.00 m E11675.00 m
1.6 Tail Water Level El 1202.60 m El1 1202.60 m El1 1209.60 m
1.7 Turbine Centre Line El 1205.00 m El 1205.00 m El 1212 m
1.8 Gross Head 464.00 m 464.00 m 457.00 m
1.9 Net Head 44122 m 44031 m 434.96 m
1.10 Installed Capacity 35.15 MW 35.07 MW 34.65 MW
2 Intake and Hydrology
2.1 Intake Type Side intake Side intake Side intake
2.2 Intake orifice number/size 3 Nos./ 2.3 m wide x 2 m high 3 Nos./ 2.3 m wide x 2 m high 3 Nos./ 2.3 m wide x 2 m high
2.3 Weir Crest Level EL1674.00 m EL1675.00 m EL1675.00 m
2.4 Type of Weir Free overflow sloping glacis type | Ogee shaped concrete gravity Ogee shaped concrete gravity dam
concrete gravity weir dam
2.5 Length of overflow weir 30 m Ogee Spillway 20 m Ogee Spillway 20 m Ogee Spillway
2.6 River Bed Level El 1670.00 m El11670.00 m El11670.00 m
2.7 100 Years Flood 443 m’/s 443 m¥/s 443 m’/s
3 Undersluice
3.1 Dimension (length x breadth) 2 Numbers of 2.3 mx 2 m 2 Numbers of 2.3 mx 2 m 2 Numbers of 2.3 mx 2 m
3.2 Under-sluice Invert level at | El 1670.00 m El 1670.00 m El 1670.00 m
gate
4 Gravel Trap and Flushing
Culvert
4.1 Type Surface Surface Surface
4.2 Settling Criteria 90%, > 5 mm 90%, > 5 mm 90%, > 5 mm
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4.3 Number of Basin 1 1
4.4 Gravel Trap Size 6.5mx4.6m(LxB) 62mx87mx46m(LxBxH) | 62mx87mx4.6m(LxBxH)
4.5 Size of Flushing Canal 0.6 mx 0.6 mx (W xH) 1.2mx12mx (WxH) 1.2mx12mx (WxH)
5 Settling Basin
5.1 Type Conventional Conventional Conventional
5.2 Settling Criteria 90%, > 0.15 mm 90%, > 0.15 mm 90%, > 0.15 mm
53 Number of Compartments 2 2
54 Inlet Transition Length (m) 20 m 20 m 20 m
5.5 Settling Basin Size 66 m long x10 m wide 64 m long x 9 m wide 64 m long x 9 m wide
5.6 Flushing System Intermittent Intermittent Intermittent
5.7 Size of Flushing Channel 1.2mx 1.2 m (W x H), slope 1: 1.2mx 1.2 m (W x H), slope 1: 1.2mx 1.2 m (W x H), slope 1:
100 100 100
6 Syphon
6.1 Length Not Required 45m Not Required
6.2 Diameter of Pipe Not Required 2m Not Required
7 Headrace Tunnel
7.1 Type of Flow Low Pressure Inverted D Low Pressure Inverted D Low Pressure Inverted D
7.2 Shape of Tunnel Length 2373.747 m 2715 m 2475 m
7.3 Tunnel Finished dia. 3mx3m(WxH) 3mx3m(WxH) 3mx3m(WxH)
7.4 Support Type Concrete Lining/Shotcrete Concrete Lining/Shotcrete Concrete Lining/Shotcrete
7.5 Tunnel Inlet Portal Level E11671.00 m E11670.00 m E11671.00 m
8 Surge Tank Surge Shaft Surge Shaft Surge Shaft
8.1 Type Surface Differential Chamber Circular, non-spilling Circular, non-spilling
Type Surge Pipe
8.2 Diameter 2.8 m 6.50 m 6.50 m
8.3 Height 45 m 34 m 34m
9 Penstock
9.1 Type Surface and Combination of E- Surface Surface and Underground
250 and E550 Steel
9.2 Size — diameter 2.1 m 1.6 m 1.6 m
93 Thickness 8-32 mm 8-32 mm 8-32 mm
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9.4 Length 1759.571m Surface -1570m Surface 982m, Underground-
235m

10 Powerhouse

10.1 Building Type Surface, Free-standing, Concrete | Free-standing, concrete structure, | Underground

structure, CGI trussed roof CGI trussed roof

10.2 Plan Dimensions 41.22 m wide x 19 m long 12.70 m wide x 34.50 m long 12.70 m wide x 34.50 m long

10.3 Turbine axis level 1206.5 masl 1205.00 masl 1212.00 masl

11 Generator

11.1 Nos. 2 Nos. x 17.6 MW 2 Nos. x 17.55 MW 2 Nos. x 17.35 MW

11.2 Type of Units Vertical Axis Pelton Turbine Vertical Axis Pelton Turbine Vertical Axis Pelton Turbine

11.4 Turbine efficiency 90.50% 90.50% 90.50%

11.5 Nos./Type of Generators 2/Synchronous, Three phase 2/Synchronous, Three phase 2/Synchronous, Three phase

11.6 Power Factor 0.85 0.85 0.85

11.7 Speed (rpm) 500 500 500

11.8 Generator efficiency 97.00% 97.00% 97.00%

11.9 Rating (MVA) 21 MVA 21 MVA 21 MVA

11.1 Frequency (Hz) 50 50 50

11.11 | Rated Voltage (kV) 11 11 11

11.12 | Control Room Location Powerhouse Powerhouse Powerhouse

12 Transformer

12.1 Number of Units 2 2

12.2 Type 2-Phased, Oil immersed Outdoor | 2-Phased, Oil immersed Outdoor | 2-Phased, Oil immersed Outdoor

12.3 Efficiency 99.00% 99.00% 99.00%

12.4 Rating 11kV/132 kV 11kV/132 kV 11kV/132 kV

12.5 Frequency 50 Hz 50 Hz 50 Hz

13 Transmission Line

13.1 Length 24 Km 24 Km 24 Km

13.2 Voltage 132KV S/S 132 KV S/S 132 KV S/S

13.3 Conductor Wolf Wolf Wolf

13.4 Interconnection Point Shitalpati S/S Shitalpati S/S Shitalpati S/S
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14 Power and Energy
14.1 Installed Capacity 3515 MW 35.07 MW 34.65 MW
14.2 Dry Season Energy 34.75 GWh 34.67 GWh 34.24 GWh
14.3 Wet Season Energy 174.62 GWh 174.28 GWh 172.16 GWh
14.4 Total Annual Energy 209.37 GWh 208.95 GWh 206.41 GWh
15 Financial Indicators
15.1 Project Life (years) 35 years 35 years 35 years
15.2 Construction Period 4 years 4 years 4 years
15.3 Project Cost including IDC 6114 MNPR 6361 MNPR 6647 MNPR
15.4 Equity to Capitalised Loan Ratio | 70:30 leverage 70:30 leverage 70:30 leverage
15.5 Internal Rate of Return (IRR) 15.08% 14.51% 13.02%
15.6 Return on Equity (RoE) 17.85% 17.33% 15.14%
15.7 Net Present value (NPV) 1618 MNPR 1561 MNPR 1521 MNPR
15.8 B/C Ratio 1.74 1.68 1.31
16 Pros and Cons
16.1 Revenue, Return High Revenue and Return Less Revenue and Return Less Revenue and Return
compared to Alternative II & III compared to Alternative I compared to Alternative I
16.2 Bridge for River Crossing Projects Components are only at Projects Components are at Left Projects Components are only at
Right bank of River, No bridge is | abd Right bank of River, bridge is | Right bank of River, No bridge is
required required required
16.3 Powerhouse Surface, easy to construct Surface, easy to construct Underground, costly and time
taking, challenging to construct
16.4 Penstock Surface and Underground Surface, easy to construct Surface and Underground
T RgaT fawed RIGKU ELSkGa iRy
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