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(7)) arEi g9 qears et SR

o F[AELT THIE HeATgT AeATTH! Sevd
AT JHTE HeATg EPUDEEY &l I TG AT BRATGITHT BRI Aaravig
TAEEED] ATHAT T T ATASHIE AAETHAT 1 &l SIS Araeds SUreeh!
e & &1 | AraEefE yE qedis Aeaans! 99 ILNUEt HE Whl g

o HATAST & AAENT HATAH! ATARAT qeieh dberd T,

o AER gRHETE AR Shfous FrAT T,

o TS FEAFAATAC IO G GRAIEAT ATQERUT FoTaeeen! T, Hr X
HAAHT ATIRAT 4= T Al I,

o TRISASM® JHIEH! g TAT AAHA THEAEEH] ~TAHIHT JUITEH! T 127,

o ASMIHI FAAENT  SEAIT A A AT AN fahE qor
AT AT AT AT AT AT HATAATD] FEART FEAAD!
TIEN TR T,

o TSI YIlEd SAfch TAT A7F THRATABEAS ATATTAD] [oTIHT SR
T T AT AUHRATABEET AATTAD] ATATET FATEHT AT T fors
ST QR FEHIRIATRT Gisadr T,

o ATASAH! ATAEATNT FAEEEH] AFe-gHl e MHHdHeedrs Mg JEHam
FESTdTRT A Featg & sfe war g |
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8w R
R, YEdEdT qREd
(F) JW®T

AR FAATGT ST £3,000 WAEE ATHA TRUHT G| T GAEA HED AT
¥,000 WETE AT fEameet ared & 9= WiH=g (Shrestha HN, tcac) | TaAaan!
FEeTer TEATETeBT STeS[E Wi HTerdT JUeisy U9 Yide® AT WUHT G | BTl SIHiY
AARRY Tt G+ [l 991 ST THed U HFalged Seagd ATASHEE (R[0T
TAT AT MR Wbl G | BT AAAHT B (g Icqa &HAT 3,33%.4Y MW EH!
g (A, R05R) | 9@ faga WigsosT Jadd wrseedl R050/59 AH
§R1.03 WAL W &HAT Whl § JFAE R,299 GWh [ersTell Icaras et o, 91
Aferedt FHT 3,230 GWh WwaT 4 FH &1 Gie i i Tad= S JcaEFhee
T Tga NI HHT Gels HFOeed! Ao dHal 903 ¥\ H AT Whl g, T9ae
&4 &Y GWhT R,%R8 GWh ISl IcUTEA WIS TR, § i a9 3050,/59 AT HHM:
4,995 GWhT R,¥GE GWh &I AHSEE 6.34% T ¥.38% o afg @l (A.fm.
Rogq)|

HAT T AT Fiels CAa qed JuTel YChR T WIAB0er 4885 A o &y
S aeEddeedrs Yedied 9 i ST T T ey dqed Sadda
AASAEES] HATFIIT T ANIF IITAHTT AT WSl GAH] FEIRIT @S
FHUA e QOB G | A AASTAEEHT oMl &b T AT JeLMEoA
€A A HEEH! G | AAHAT FHell AN T A ADT A HH T GBI

AN N

STAAIA. ATASTARED! [ i & qerndars  GHRIcAS T&HT TIAT A=

qipg |
(@) weaEe e

< FEAED AT
Hiedl H FHONC FAGLT AT B Faeehl W e s@ad gl a9

NN

o

AR HFAee® W Seae! gritaa T TR 27 9. 93, 13 T HH
FHARG MSUITHT FeT 7. ¥,%,9,5,2 WHl G4 | JEaiad e 63° 93 ¥ye" 1,
ARG TROIL 0L T, IAMFAT T IR0 IRYE" B, I R0 IW L0 3. AL qUAT &R0
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WYY T, IR GROIW 0L T, TAMAT T R0 IY'UO" 3. ALAT I RR° IY' 03"
3. SAEET BT A= CH G| gah T HWS WSS a€T 7. 4 T & Bl R
GEE A TEEISE Gy TWRIH! ael 4. R,/ A&Red gig | AASHDT Hed
LT ST, AR TRY e $9cH, A T, SIH-S<, 384l o, 99 ¢,
e UAEas, Odel UERESY T o™ 78 qu&yl g| I8 Jer ffeg (v wver)
T A% R AT 8L S9! fToge It 0.3 mé/s T Afed aar 306 WETEH
B G W B AMNe AR FHe Q€334 INMEE WA @A FlOAF ARSHT Y
T TUFRT AGT WaATel HY FHUIell Aa1h! IHerg [Sah! GRIAT g g 9 s AT
¥ HUST AR I SHAH G=rerd T g | ge@n GHaHT (Wrer |ig=m) R0
m3/s @IATh] F8Td ) W=l BT 9 0 U= live storage g | T Live storage
Full §8T &M ¥.Y BeeT ffeT T oo 3fag |

TRTHE S LT 7Y B FAT ST g9 Wifded! T H0el Sdiagd AT
(30§ H.AT) H AAERINT TAE Hedls (EIA) B TEdEd &Hl g | 9 Aol T
FHUMAT FTAIGd AT (30& HAT) HUTCAT T Fravias! H Sedrsb! HIH HHRS
MSUTeTedT 9eT 1 ¥, &, 8, & T & qUT FAATT O VRNl 9€7T § 93 T 93 @1
AT B9 g | T AT} Bl Tl I YA T AR A g e a9
AT 30§ HEE §ig | AT AL-TAAqh T4l FAEHT TG Peaking Run-of-River
AAS B | TF AR G e A a9 Th! JIAER &4 ¥3IX .08 o .M.
WH g 91 T v@E (Q 3¥.33%) R0RuM/A g | AWM ¥ FaT A5E
¢ B G WA Studl s €3 M. gAY | Sl Tdee AiuE TS B
1&3ce . @Ml 9T argw wohd faga AT @d@ieg T B 206 HEE oo
IUEA g | TH AASHAD! THE fE9Tdee aash! dice™l J&dd MRS § |

DT R-9: ATSADT JHE BRaRe

.4 IEEGIN Ui
9. RG]
AR A el HY HOMeA STAagd ATl
AR FAredTd c° 93 YY" 9 IR/ 50 Y 06" T,
AT T Q0 IYE" . 3R 303w
Yo" 3. e
TAT SRORY UL T, I GROIY 0"
T, I T R0 3Y L O" 3. HAA I
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IR0 3W 03" 3. HANWT H A=A whl
g
LERVAEC FHOTAl/ T
ST/ .. T HWRG AL FT 7 4,§,0,5,2
YA U 4.9 F€1 7 9 T 93
Rl W BT
R. S IR
HATATSAH TH ST, T SAEA AR (¢
CLEIREEICY)
T 7S 3T &3
Sfed erwar 30§ MW
CIEEACE (IR 9%3%. 3% TAETE HUeT
Dry Peak Energy 30%.3% IATETE HUCT (43.54 %)
Dry Off Peak Energy 9.3% TATETE BT (§9.9% %)
T ATHAT JeAET g1 Foll | 490, %\ TS HUAT (90,00 %)
3. AT
TATIR S ateT TIT GBI | ¥343.05  km?
100 years return period flood ¥Y0.R0 m’/s
Design discharge (Q34.33) 0.k m’/s
Long Term Average Flow 20.0% m¥/s
Min/Max Flow R0.59,3¥9.09 m’/s
¥. NSARIT
EEIES Daily Peaking Reservoir
AfgHTH o €T RRE9.%
“IATH Tl EX EECER
kgl RusH.a3
E3 AR R93%%.&R 9.,
&Har JU43,%9%.05 gf.
Dead storage capacity 9,084,9%%.03 ¥fH,
Live storage capacity q,%¥%5,9R0.0% g
Maximum drawdown ¥.qu fa.
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Depth of the reservoir 9¥-3% .
Y. St qAqr T

ERIEZIETRS Gated barrage

SEIES §.0 M.

nd Foundation | @0

Invert elevation of barrage ¥ v.00 . (*H\-l"‘inl SISEEA e

Barrage gates (Radial gates) 39T bays; 42 . x 92 f1. (W x H)
€. TCH

EEIES Orifice type side intake

e & aal

NS x JATE ¥y f.x 3.0

Tnvert Level R3%¥.0 . T4 qasarg
o, A TAA

AR Inverted D-shaped

Rzl REal.

AHR (TS x IAE) t.ofix .0

TS ¥ W.T 9033 .
c. s el

TP Underground, Intermittent Flushing

ey B e ¥

qrREhT ATHTL (Lx W x D) 13 x v x99

Particle size to be removed o.r fufm
2. SIS

EETLS Horse shoe shaped

ATHR s ofH. x 9.0,

S Q&35 fr,

Support Concrete and Shotcrete lining

ot St ™| q0.0% i, 1ssr.iy
qo. AT T

AR Horse shoe shaped

q&a7 ke

I uferdre it .fer.



Hel WA FHOM A A (30§ WAT) BT AET TAT Hedlgd qidas |

ATHR v.0f. x vo .

Afee T 9 (I 9ve) Iy

AT T R (FraeT) ¥3c

Alge T 3 (Twel) 429 .

dige Td ¥ (RS9 aR) ¥3IR

Support Concrete and Shotcrete lining
9. YN T

SRz IEY vo.0 .

GRS v.of.
1R S Qe

TER E)Jr?gzﬁr;;?d’ circular concrete, restricted

surge shaft T =19 R0.0 W,

orifice T AT 3.y f

SRl CERSS

AfeTHAH Upsurge Level R30%.¥8 . HHS Jagard

~JdH Down surge Level R¥q.we . T R ISFEATC!
13 YTEEH WET

AR Steel pipe

2K Y.0 .

qqTe 92 &0 . (up to Bifurcation)

RIS RRFAL - o faf,
¥ e T

PEILE Surface

AHR (VTS x ST xI90) | 59 Fr, x ¢ T x 38 %9 fr.
ik EZERIS]

EEJES Surface

AHFR (TS x ST ) 90 . x %0 fr.
1& TAE e

EEJES Open channel

qEATS 50,0 i,
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el HY B STAagd AR (30 HA) BT ATQENT THT HedrgT Jiaaa |

ATHR (AT x TRTE) .ofirx 3y fu.
qu. TofiET
qear ¥
AP Vertical axis Pelton Turbine
Rated Output &¥ MW (with 10% COL)
FHRIETH %3 %
T e 3zo.e3f
15 AT
qed7 ¥
EEALY 3 Phase Synchronous
AT TddH 20 MVA
HRIETHAT 29 %
oS 99 kv
Rated speed 400 rpm
Frequency 40 Hz
1% TFARHT
EELY Three-phase, oil immersed outdoor
e ¥
AT TUE 2% MVA
Voltage ratio ¥00/99 kV
FHRIETHAT % %
RO, THRIT AT
oS ¥00 kV double circuit line
e /TS FUA g9 (AWH, Hiferwie) /4y 5.0
29|
qFEE ERSTREATE
Avg road Gradient L%
N, Construction Power DG Sets, NEA
33 o srafyr 4 s
R3. AT AT (%) %4,33,34,¥0,000
gfd #ar ad (4.%) 95,05,30,000
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Y O R CED
B/C Ratio 1.%%
IRR QL.R¥ %
EIRR R3.54 %
Net present value (NPV) 9%,8%,%¥ 3,50 000
Simple Payback Period Y.3q a9
Discounted Payback Period 5.93 99
Financial Source 30% Equity, 70% Bank loan
¥ AEAAH M ¥3.08 B,
] 1%.9% ©.
CEl 30.59 T,
R LEIERRCIGEY CrCrery
Ga: WGt I BT TAGgd AR FFAIEAd HeqTT Fidaa 309]
< FATeA T Ig:

TEAE Aidedd! Y BT SAagd AAS aqras! 7 Sear, Huien Y29l 11

NoND NoND

FHARIG MSANIHT T FEAHAT T TWRANTHH FaRad § | adr 50 W' 4" T,
A 20 0L" ¥, TN T R]° I YO I, ALY I %0 3W 03" 3. Aeww
Bl A Wbl gl H{I HUel 76l 7 a9 faaty R @ 9= e e
TeTS MUH B | ATASHIDT TEditad st Tl g (a1 el ) #7300 fiex
JIEAT AARAT T | IS TEALETIE T Gl T T HUIelsh] GIHedel Aeal Hi
Y TG Edsae (6 &0 Heid! IACHT daRad g | ATASHH! Ha a8 ¥q0 Mex

o

g W AAGAD] 28 T | B! sfar bR faene seg |

T el TS TR ATSHEIeEE Weolwal b 96T 21| HEHE! 3
TR TSN FlEaq g8 gEd, Fierdble, [T 3 T T A5 95F @l
g T BT oo [0 ghw @H g | FoaEEe &9 T g@a T ATeEae
R fear T @ wfEeg | Adus B UH EET HGHSHE AU T
HATTHETE T WY, FHahT IS Tl Afhe! diea famegaaey 7 gy
T A HRa % 6./ #ieT aeEe Fgd B (@) T gietg | qE 3ied
AET A1 B L 6. T GATa A=l T FFF W el T Aebabl T AT FHAT
B HS WH! G AT gedHgae BT 0 [HHl B THAT W § REFH [ AT
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e W famrate i FeE wWHr ARSI ST I e | A8 ¥ Fe
AT TIT W T ¥ TH B ¥.0 6., 73t =ner [eir a5y |

TR R-: AR Tgoeb! eedT

4. | q 7o (e | Sfhaa

. | BTEHTE FEAR ¥0%, FTATT

R, | FEEAR W 2Ty AT

3 AH TGS Q& o)

Y. | T oEa T (FE | 9% Easi)

'y forga e () | g Y =

& |BA atg T () | % 2T/ ALt
(I - N | L AR
FRafomefi)

S, | Y = AR TAA FFF YA UET AN | ¥.0 ERICEIEREEE]

FIoAvSt Y Brga T8 aew se g8 | Q0%

Layout of Upper Mugu Karnali Hydropower Project, Mugu

29 33 00n, 82 24 00e

Legend

¢ Headrace Tunnel
&» Kamal River

| Surge Shaft
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= = Z]
Upper Mugu Karnali Hydropower Project (306 MW), Mugu N
w¢.2

> I

[
\ Legend
d,
—= m Head Race Tunnel
[ Project_Boundary j
(/. shey Phokshundo NP Buffer Zone
| Chhayanath Rara_Municipality #
| Mugum_Karmarong_RM

L~ = 7

A
Name 1
Kamali River
= N
'\--\.._\_1 r
_,"‘ Lz o~
5 L =
SHidur Pasheit'  jcama N\
.|.‘ QC ‘i = F -'JH i L
e Lurmbini “A‘-_.h_ ;I\.; ';"I__‘—.i = . ,"\_‘ o I_"E ;E \
U T Begmes e = 1 b
e ’ } 4 yanath Ra =
) e b Koshi [ R mw’\{,“ m\.‘ N A g J
‘- Madhesh. | \ TR > _ g >
g U ey
B I ~
0 115 230 480 Kilometers 0 15 30 60 Kilometers
L ¢ 0 1 2 1 1 | Y N N N AN NS |

B - AT TS Ao 9 (AR foemr a9 ais @)

< YHia/fHRm:
SEAEd AT I AAH FPidh! SUqE™ Bl T&el I BT T4l aHl JanT
T HRA Q& RR.3Y A TUET TRERHT AMMH @A Holl SCAET g | FEamad
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AT (ATt & SPrr K 3,06 Bk WA AE9a® U g | I q-GUINTHT
Rl s REiorer it Ot a9 f qR.63 T 99T RW.RY B 9T &
Araiiaep! @Il a0 & T ST 99 &7 39.59 & ¥ [ 9f9 qu.qQ %, smaeas

9 IRag |

% GETH! TEHEE T J999
TSR AT IYasd gedl ATHdH IUAN, ATASHIRT  ATTde®dT AT
TIATH((D TIHT ATHA T, ATHA STAGEd AT T GgHH GEsiararg arTar T
AT TN Al TRUHT 8 | A1, GITeaar Seda Uidae ¥ Aee THIHT o]
NTHT AT UCHetd! TAEEH! Hedlsd Uy Hal YHE Huigse TRUHI |
. ~N N N RN
ATASHIHT Hed USHERH! aty, ARhT THRD! 9ee S1cH, AU ad, TSy, 2S
T, TS MU, Rl UEeah, Te! aEed T Coldd 88 WHE B | TEihl YHhid T
TGH! SIEHT ATIRAT AT SANSH! IE T Wb HaR0 TRUST g JIae,
ATHAT FHoll Icured T IUASY STarsian! AT ITANTH! AT, TATIIRT ATerahad
T IAqH IRETeT T MO TRuST (90T | TS daadetdl aAT doldh GUSH

Ffem TIAT vl TRGH G |
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Lol Audit_roads —— Lrast Conatuctan ity || Hevdsantnate s [l visser

b Dy ke Swmtus T Shey_Phokau~de_buter_ters
E Mok 1 avase e — it ng

®  Campe'ma‘arsl sicage yad —— hew

B -3 IS FUFET QRS Al AT (AAR™E F RS 09, 0f, oY)

Q& SEWET

TEAFd [T TET AEE SAMAde U SEHE TIRA § | ATeieTe Srewe 1 SHhiedTH
i wfie g | araaan FEEaT™ R0 FWEr 9 ues fRal @t (Return Period) T
orET A AEeTs SAEn qEY i ey |

R. BEIHY

TEAh EEEHT WU sa1S, RelTg i, A8e T, ATe! GLaT Ja@id, A= &,
SRIFEY T AigH~C FAbeS T ST g€l TUH § | Aiided! {I Sl Jdadgd
AT U [Ufhs @ 9% fOR A=A 871 30§ WEcH! Scaed STHATw! ol
feomeT fewmmst 0.R u.f. /4. % ®IAT 0ET TRUAT F |
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Ie Earth
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o SIWUT SUNS X Rafere IR

SEHHT SRS U YR SEWHT afg B SIGHT &ell Ce® gl o7 UMbl AT
=7 9 @ied a1 w8 T Gy | I8 LIl Uihl SAgars Al WRTHT
AT T R T "5d g | ICe® Fodlss (WREE A 9 TRUHT G el
RRIT Il qHiH! IR 9 T Hecdqul JiHHT Wodgd | AdHaH aared Tag
IRG9.& . ¥ 7IATH T TR R6RLY LA T TRGH G | 3= qeEd! el
IRFHT AR ATEIHAT ATIR §0.0 fHe a¥arg T R e Sueal =ane e
TRUHT | SEIIT S 00 YT oA URIEH! ¥¥20.20 T, /q & Il g
S g T feTe TRusr g | T g3 e s Feen w1 gate i
T |

[ ) g!‘éa
geaeh SANSHT Widedd! YT & FT Orifice YHRA! side intake AT @ g T AT
R YT BIHT SARAH! AGH USTHag g | e ANIHED! Invert Level IIEY.0

fr, o a7 TWUHT G| TeHH TOET YAOE 03.93 uW/A T OAGH AR
JEYAHT AN AT QY% T8 GHEL G | Teldh Schd! 3915 3.0 fHex T =eE
&.¥ FeX g | SCHae I AU T Ahd SSTHT T | &0 TRiH®! W
TRauar W fufa Eﬁm trash rack @& gChHI ?Ir((ﬁd;l IEIT YT UaFehl AR

Ao e )

o W T
¥, T8 x LT, STt gaaT el D ATHRHT AU T raeh Uiy qord AT Mg |
AU Gogh! F oy Q¥ ffeX ¥ 9033 X w1 g |

o U=
TCH ST T A€l T PROR GAIGIehT NI SIATSRIehT ~Iad T Afishead qreiehl
T AT, Te1D! AT f=ear AT fE8me Yedmd MRUT g | #ife a0 Y #79R,
ARl feored Twe R0 ufm /A g s REw e Twms
O QY dfaed wd fafor i g s e e et 903,03
a9 @WH g | Taed, U T 9T gFad HblHed hrarcaed! eldarg
FHH BT ARl REEEE WA Afgwdd &adr e gqug | fedete o0y
TEAERT AT 0.3 Ul grHwT FHvers RFE e R fega whuer g1 v
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ST TEdEE gig 9 Fead el 913 fier @, 9.0 fiex weE T 99 frex
el g1 |

3. 9T AEH Ut
o TEW T

ATASHID] T 20T Go8 eSuredd AT3ccle Weadrd Hid &35 e amr
Whl Gl S T 1:GLR.EY (v:H) B AHT 0.0 f1. x 8.0 T, ATHTH! HIeT
ST ATBRD! AT Fg |

o TS MY
6SW TAA T UMECHH] SFHT AHYUC ASETHT 580 TAAH! A-TAT qH &S
YMFE GEA MRUHT | TSl [AeoreDr AT, T il 4| R0.0 [Wex =
TRUF 7 T G5t g 991g ©R.5¢ e fefor g 5 |

o UECH T U3X SAHEE®
T T Aeele Uied g fgwe Borg g7 9 a1 qR&0 fHex awersal
UECH USUET G | UEEHHT Tl 3= T T TamE 9 Y0 e = wusm
Uec® WEUeT SUaedl MNUH § | Udec® Urgus! Aere 9% ol 3Rg wo il o
g5 | UTECd UISTHT SFAT ¢ ATl USK sAHe® SUaed G| daiecl aehl dal X
STl Ughagard s HISHT UsT SAHE® YaT g |

¥. qEGEST

TG ATASHIERT AT TEaETSgH] TAHHT il & [aetse weags ua 5|
qeElsd, Cad ¥ Foecdd T@d! Al YAH TqEHT IUsddarg T AqHl arTd
TEHIEATETE SATHT Ted Tdie YRl TEaeErsd Uedd MRS | UEReErsaw oY
WEE HAHT ¥ 2T eaied T Fa=a0 T TEea Al 9ed® gadee gag |
TMERESEH! WES 59,0 fHe aml, Y, T =ier T Taied Farae 36,9 e s
gTg | AN T IJ9sd g€ T Y@ ArTH TqET, TTET AT NUHT Yoad Tare
=T MU G| AR g L@l 1649.0 (0. B IAFH g | Hrgiel WaTH =T
T SIGHT A GeTges HiaT, Heaiel &F, R FoR TWeh! sqaeen MuH g |
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o TAW &L

TAT TEL TAAdAe e WUHT T TEHT b Hed Tag | SATATSHTRT oATRT
2.0 THaT x 3.4 THeX ATHRET TAWE e TEdEd TRUHT § | T el Avarg
T o fHeT g

Y. Solidgdhd SIHLT
o SMEEX

haN haN haN haN haNiaN haN haN haN haN
Uoth TFAECS, Yok TOles, TRI A6, f e, Al UId, [EC AIETE ATAR aH]
g T CEE® TN 9 Jedid TRUST | W¥edd AT STHAGAT 30 beg, 3-

S HE Wibah! WHA T FHH BAg | SCEED! [A€qd BN TAB] qTABTH]

TEId TUH F |
TMTHT I-3: ANCEED! [AEqd B

S.N. | Description Parameters
1 Type Salient pole, Vertical shaft synchronous
2 No. of Generators 4

3 Capacity 90 MVA

3 Capacity @ 10% COL 99 MVA

4 Power Factor 0.85

5 Generator Voltage 11 kV

6 Frequency 50Hz

7 Class of Insulation F

8 Protection 1P54

9 Excitation System Type Brushless
10 Efficiency 97%

11 Heating class B

12 Number of Poles 12

13 Synchronous Speed 500 rpm

o AR TFHHT
MR CFARHEE Icdied faseliars €CU-99 THeH! AN YN g difds Icdited
Erefeliere ! YEReaeal AW iheg | WiRiedl T HUic STfEgd AT
&g TRARHGT 9 Hieig y0o HHEFASI Wiedsl TAAT THHT ol ¥ aeT 34,
ATICER, YA THES T ANTAUGT YbehT %% THHUHT U< ;w%ﬁ(s@ | 9rex

SFAhHEEH! faEdd SMHR e diicier™ Jeqd TS g |

TTDBT I-¥: TEX TrAHHGEED! G AP
S.N

Description Parameters
1 Number of Transformers 4
2 Type Outdoor, 3-¢, oil immersed
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3 Cooling ONAN/ONAF

4 Rating 99 MVA

5 Rated Voltage Primary side — 11 kV and Secondary Side -
400 kV

6 Maximum Voltage (Line to Line) Primary side — 12 kV and Secondary Side -
420 kV

7 Type of Tap changing On Load on High Voltage side

8 Tap Changing Range +10% in Steps of 2.5

9 Principal tapping 400 kV

10 Vector Group reference YNdI1

11 Efficiency >99 %

o Rauare T YOI @gT

o

Feaite faaelt ST feren ueRered A yoo Fft ATgeeik yhrH! Raward faf
g | Raars HFace® didl, A5 T WegH Tad ardrauial Al I9Ih a9 |
T9 RaTuE®dl Al RaaiER Yomell dfhe JHie®, e TrahiEE, dedd
TARIEE, ¥ 00 HHT TAHHE T ATISIGT Hiheg®dhl TNl AU T AZCMS UECE®
T EE = ol AMiedd T SE T Res=E® gigd | Jaih! Rasie g« Fa=a
HETAT RIUSHT FEar-od a0 s 999 T & Mg T Raaared JH7Y
JLET T T |

o Fui MR
AT a1 Icaied f&aed Fiveie Mead! 9mw w1 8w i 31 Sl g9 a1
FUTA HAAT A AT Ft HAfh 8T8 ool GaECTTHl S A | Hifdeadl T
FUTA STATgd ARSI T BUTA BABT H U ATISHT a1 FEATEd Feea]
Ra=arsgsd Yoo Hl JERW @rgd MR g | fagd TER ArgAs adeEed
AL Gg ATIT TA 7 |

&. L YOIt

AiTeetl T FUH TER 269, NEA H @lg GFae F7eX dfed +F UK
EI3d/MaECYe® dAMbd] IS AN, Toh SHARTS Clelhid YUl a1 @ CDMA, V-SAT
IR a7 <Aedzd B YN g | =0 Fa vasl T 3 goedyHe ey
& SIS GARHT AN U a1 FEl Cielthid JaTg® Ui €& S | TeaRaTSuhT
e @vseE, FRaUEE, EET FHAREEH! Harg, ME 269 T Hed ®1U &98®

el TARHT AT TFEMTd PABX SIeThiTT YUTeieh! URaheq=T TRUHT T |

MEECIEEE ACH - 9% -



Hel WA FHOM A A (30§ WAT) BT AET TAT Hedlgd qidas

. T =t
o oo SER

o [aY

TSI WAL WATHT FEIoell Ao g BaT ATTABIA HI JTASH TS ATHABIAT AL
T @ YT MRUHT g | S STeel T ik AT I, T 91 I aee
T, AT O I, U ToRE el 989, T YUTAish! AT UIX HFRI, T ST Aeiie®
The 9 TATH &HdIa g8 | WaT 3189 FANHaT Al [Seid il 4.0 ¥, Yoo
A, 40 IS, 3-S TBRD! g1g | ol SIeTH el a¥ B, T a9 FT PR3

THH! GLET T |

e DCUER =S
qeR qeells bl AcAdH [IqAFAHT AR =207, G, A, T ler-feliE Susane
DC SATIfaTe 9RAld A | Aifereddl W BT STellaed ATASIS DC FaTdd Tt
990V/¥4 0 Ah DC U T EIg| AC-DC FHELA 990V DC WAEE Y&V DC T
AEIH WIHT YV DC FHAHT [oefell JcIa g | Aot H HUTAl  SAtaedd
ATATSHIHI DC T IUITEAIeT AN Weeg TRY o TS sdIcie® WA g | =ard]
=TS AT A 3-TS, YUY, L O Hz, TTE AT TSR AC ATITHT T g IS
N (ol [N anN o (o hnN o
T FAE HW g AR (SCR FAFAT) B TANT MRAG | =ToRep! T Ta=id g1 |
hnN (ol N o o c o o (o c
I, FAIE TSRl oig fthe 8 sardl oo g | af% sAdes oee =t
ATEALTH TUHT 9 T Talield YA TS |

C. Y 9P

ATASHT TEH SHIT AT GE 21 BUiel TSERT g2 TS 900 O Wibeg | qad
IRg FifcTdich! TRHIFH J0Y .. FIT 9% ©WHl § 99 NI TS 979
.3 fFf. UV U= WA § | TR TTHRT ATASIHT RT3 Wbl
T v, god, WEd, TRel, RSW TR T AT geaead @hl T I g9
uret Tosaa T e 9 9@ MO Wal g | BT 9 OoMRT Aediid
TS 3 P 90 9%.93R .M 5% FE w2 g@ar g 99 B g |
B gvw 3 .. aewer v amEei gswee gvae 9w =)o
WH G | Ih AN G /g I (st Toel) DT AT g At 3.403
. 9% FMee WA [FHT T WUl I8 AN I8 @Ue HH T AEvas
TH G | TF AN ¥ gl ARe T 98 W X.o&R R ET WA Hel
B .50 .M. T AT wsadmar afdl 3.29Y% .M Twass! 9g& w1
T g TG TS L A T 99 WeH TN T §Ng | T SIS e

uferire geft e, _ 30 -



Hel WA FHOM A A (30§ WAT) BT AET TAT Hedlgd qidas

R N R
B AEATS WLAABE e FAFY, Hb (G T, g ANT @ebl T oH [ 99

et fre T T E |

"
i (
" y
= | |
N\ )
A l|
L |
(T .- .'f
{ |
b 4
|
;
i
ta
i
STy Uras thame
Line i i
! e B ]
_.3 z v
: |
A "-q.w £
i SamaLak |
/! [
i 4 Y '
= |
: 1o q {
A \ 2
-f.’ ok .|
T '\_ | \
s ) Legend
. - Mg & Bumkef Audit roads — Unoer Construction Hoads rev Coorainate_uwi. [ Reservor
i L ®  Guarryoite Status —— Tunnel Crhayanath_ Mun 207 Shey_Phoksundo_bifler_zone
\ = B Wik Daposal Ste Existing Gamgachi-Lumaa Aoad | Weugum_harmarong 7,
1 “ ®  Campetnilenal skrage pard e naw [ Shey_Phoksunco_Mational_Park // 7
1

B -8 AW sarta i g fafier Geree @at T TR T GgEER B
e (A T R00E T4 GIs rawD)
R. T/ AAST GF4! harebar:
ST SATASTAT (FRIT qGoT aTeleh! SRUTHT I YHE Hiee Aied Tq8 ad Jed
RGBT 5 |
Ffor sifer
o B g weaT el e BriE gy |
o SATAYTEH TR SqaET
o Maq Ui FHdHr A ZFEAHaRe W 9 yaaw! Rega/ana gRate
o TR S T WHT AT AAB! T WH
&9 HH ATAC TH T

I ]
o THHTT AR YA

I gferde gelt Wi, -9 -



Hel WA FHOM A A (30§ WAT) BT AET TAT Hedlgd qidas

Site Clearance /%9 fgibdl Sdldq

Fmiorer =Romr

EICECEICET

AIS e/ g6S @
EICREE UV RCE ]
HiHeT AW T
AR AT
Ic@Id |l sqaedTI—

B3 A s R R e 2 B AU KL

SAEGd SCAET I
AT FAfa FHT ORI T e

= N
ol *nlgll cdd<HM

< At aeE
o T TR

qEATed ATAST AT AR FEAT ¥ 3.06 gFaT WHA AETH U9 F |

SIEERED

Y 3.06 TFeY WHT W 3.4 & Faed TR T qu. Lo B. FEIR AT Aaeas a9
Mg | A S-S BT AT Al SR G a1 S 43,63 €.
T JU.RY B, a9 & Fraiidshl @iell I &3 ¢ IF T a9 &7 30.ce g T [
THT qQY.q% ¥, ATETH U9 Iy | T diieiebTel AT (HHIOTERT SR ATaed

ST AR [FERT Y& RIS g |
qIRTERT R-Y: AT AT ATILIS S

S TR (@) STERT
*.9. EIRIELEANC R TE aT ®.)
T G AT R
®. T =T
1 | eEaTE
9.9 | =ta 0.4 0.%
9.] | ST jR.BY RR.Y
9.3 | ATT A TV 9.0 9.0
q.¥ | I g™ 0.0% 0.0%
9.4 | formes 9red g 0.43 043
LEECAEEEIIINGE _ 3 -




Hel WA FHOM A A (30§ WAT) BT AET TAT Hedlgd qidas

R | 91t yaETE woledt
2.9 | 8BS W A FolT dicd 0.Y 0.4
3.} | AT T e geele died 0.24¥9 0.2Y%
R.3 | O Awe 0.9k4 & 0.93
.Y | U URd .53 .53
.Y | TE e 0.0¥TCY 0.0Y
ENRER U 0.3% 0.3%
Y | fea=rare 0.8% 0.8%
Y, | g At R.0 4.3 .39
& | Tl R q.0 q.0
ST %.93 RI.RY R.9R ELLR §4
9. et 9=
Q| @ E= R.0 R.0
3 | WTer e & Y.0 3.0 .0
3| FER F& iR 0.4 q.0 9.4
g fTor ATl queTRer e - 2o -
FHIR TIA, ST TATee, ' ’ '
G | FHT 0.4 0.4
ST 9.4 R.O &.0 Q.4
P ST (F+4) 1R.&3 .Y 4.9% 43.0%
GId: ATASHTR] GEATSAAT AEGTT Uidae, R0 T qegids [aavon
o T WHI:
T-IUANTST feqmeet st s o e S qY.9% 7, T ST a9 8
9R.63 T, T IL.RY & a9 &7 q=aidal @il Ok I Fd 38.50 7. o1
T T AAIF I Ay |
Q0. JEdTE/ AASAIGT AN AERdHar
o HEXI® SANIRE
fafor =BTl T T g U ST TS @ s g e Rt saeardir
HTHD! [T T AT Fgeh T g | J&dEdd ang A sqagiers e
S g | e ogeariiel FET 9T $HeRER Sl gae THg | I9

*
AR I0T TAH B HUHT JATH HRF 00 AT HWER e CIHT ATEaAH I

uferire geft e, _3-



Hel WA FHOM A A (30§ WAT) BT AET TAT Hedlgd qidas

g SEH FNE 200 T TH MEAGHEE g G | TEAEDH AT GAaeE 9
R, e AT AEET FHEREEH] ARl SHEaeddT g T IR
e /TATeE AHT T | ATATSTATRT (AT RO TSR AT =ROTAEr 36,34
W A AUEH] FAMh A5 ASTMAD] FTGL YH B 268, AqATs qdsh! AT

TET U G |
ARIPT -5 ATASTRT AW ATILIS TN

.5 S /9% e (s i)
Ao =R

9 CEO ¥G
R Managing Director ¥G

3 Project Manager ¥G
¥ Site Manager %Y
'y Office Engineers YO
% Site Engineers B&T
9 Accountant %Y
(= Office assistant QYO
S Lab technician ¥Y¥
90 Supervisor Q¥ ¥ 0
9 Site Overseer ¥GO
R Surveyor qQR00
93 Bar bender Y00
9¥ Foreman ¥%G
q4 Carpenter ¥ ¥ 0
< Labours Y000
qe Site Accountant ¥y
iz Helper QY00
9 Public Relation Officer Y&
R0 Cook RGT
9 Excavator Operator 3ITY
R Driver 3Ty
]R3 Concrete Pump Operator %Y

I gferie gst W, -



Hel WA FHOM A A (30§ WAT) BT AET TAT Hedlgd qidas |

Y Health worker 9¥Y
R4 Site Office assistant ¥&O
R& Environment Expert QY'Y
R0 Sociol and Resettelment expert QY'Y
Rg Economist ¥Y¥
R Social Mobilizer ¥y
T 3,343
A = (30 a¥abt )
q CEO 9
R Managing Director 9
3 Project Manager B
k1 Driver 'y
4 Site Manager 3
% Office Engineers qo
9 Accountant R
c Office assistant %
Q. Environment Expert
90 Sociol expert
e R
;. ATATSIhT GFATSIdT AETIT Hidagd, 108’
o TRwfT Wl

AAS AT AN TR B Hed [ annine [ig, e, @, Reee, wa
EIg SEH! ATAT [Fa0T qele! ANAHIAT Teqd MRUH! F | A FHAT aenfiee 7eyd
FET, =T, g0 T TAHT IUAed gg A [H=e, waH ge e HHr awifiee
G, FAS AId Tl sRare @iE MR g 99 070 Gl 7 e Iqedsd
& gF fafiEe IRA S 9 Gehae A M g |

AMRIPT R-9; AT AT ATETTH AT qrpkt

*.9. [EELUl THE iAo
q. e CAES q,43,2\%%
3. argar .5, 3,55,84%
3. & .. §0,000
Y. e LIy 53,%%,590

uferire geft e, _ Y -



Hel WA FHOM A A (30§ WAT) BT AET TAT Hedlgd qidas |

<€, FAH I T %3,400

&. 9 a9 .. 9R000

. e .5 000

c. ReTH qT R aranh U %5,33,500
R. IEEK] for. 54,20

q0. Hifaet aar B fer. e

9. forewhice Fard T %,33¥.%%
93. Detonating Chord fa. ¥,RC3,30&%.¥3
93 Detonators Rl kg’cy\g,?gks,oo
Y Eary Fg he %q9Y%

S ATASTIRT GRITeTdl AETIT Widae-, 308Q

AISAT (HHIITRT HHAT SAIUHT g aie (eaied g/Arel T &ty, faga 8 aun
Al HRITRT HHHT Je@TH! HHHAT HEbd! GFTHT TART [E/aar s FanT e
g T AT AT AHTHT { HUA TaH] [ANa aReeae dead T g | [,
AT ¥ R¥ve qeaaar Hahic T Wi G A HrEr WA g | A
FANADT H B 4T IUAed TRIHT aTqarells Jee" T TH Aqal Icare
MRAE | AT FANT BT T Lo ATl 94| ArEmA el g | At
Teeae AT qlt FeTeq e [Fwi soeeriicl T d@d Flied Y8 T
T ARt ITEAT TUEE ATAEROT SaFedTdT AT AR IR i 9l Seed

TR ob T1d I AT qadd ®Efd a1 Tl Weal |l Gl Fed=r T 5 |
TG AIITHT FHHAT U= NRUHT [HHOT Il FJea=+,/Ahad- &F8% qalh! qleTehTl

TE TRGHT
TR -5 U= TRYED! FHr il Sca+/9&aT gT8%
9. LD 1G] IRERIED
Qs1 atg AT &= qE | RROIWUL.SUN, 5ROR¥%.%3E
QS2 fear R g RROIW'IY. UL N, 5R°RR9%.RKE
QS3 [ERSRIERES RROIIRY.GI"N, 5R9IURIKE

I TIAIT AT 0GR

o TN g FHuid! [ (Hd, @I g7 i),
9@ vaw Ao ToAr [T SR W gy v fgde S Wi aar dees
TR YANT A | AT i o B e ik 3RE 3,63 e

uferire geft e, -



Hel WA FHOM A A (30§ WAT) BT AET TAT Hedlgd qidas

SR g It a3y | RS i vt me der fain armiee e
areqar, [, e, anfe gart s W aRkEg | awne i e s
©q,2%0 fofeX BSe m@ea® 99 AT ARUHI F | Bihe Talre, T, Aleedl, ad
e T Mt Fada Fe wEn g | s S s sEeas
e St # R0 Bt AwarEr ¥ A2 oA S d WA gy S9ars aty
T &= 9, qrERersd W@ oq, Fwhay,/ME [feReear e e g | A
forga Tl TG ST AT UERESE WEe Hid Wl ol AT
A AEd RS HH G5 WHT g | THHHH] ISl e, JFarerg
TETETADT GUSH! Hel AN A HEAFTITH] SR T, I & WA e Gl
YT MRUHT G | TG, ATATSTADRT (AT FROTHT FHHAT TR ATAC AT ol
S a1 TWRIET (TERETIFAE HRA 0.4 fhaiiex) ae oy s didbeg | A
AT T Y HEE el A WU g | ARl AN AEaE FHstieb
AT /AT 77 AR Tl G |

AR R-%: ATASTRT AT ATELIH St

Facilities Estimated Power (kW)
Construction camp 500
Air Compressors in total 2000
Workshop 1000
Battery Charger 500
Welding 1000
De-watering Pump 500
Office 200
Power Winch 500
Total 6200
Diversity Factor 0.6
Peak Power Requirement 3720
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. . Used as Net
- Description EXC&VZ;thIl, Backﬁ:hng, Aggregate in Disposable
No. m m . 3
Construction Volume, m
1 | Portal at River diversion tunnel 1,932.00 1,932.00
River Diversion Tunnel (Size 8.8 m
2 X 8.8 mand L = 732 m) 64,229.61 19,268.88 44,960.72
Barrage Structure, Stilling Basin
3 and Flood Wall 495,514.25 | 327,039.41 168,474.85
4 | Intake 98,109.00 21,583.98 76,525.02
5 Inlet Preparation for Approach 79.320.00 79.320.00
Tunnel
Approach Tunnel (Size 5.0m X 5.0
6 m and L = 880 m + 1033 m) 55,476.68 16,643.00 38,833.67
7 Portals Preparation of Exposed 900.00 900.00
Approach Tunnel
8 E(’)‘g‘;sed Approach Tunnel (L =1 1554600 | 11,165.00 4,375.00
9 Feeder_Tunnel (Size3.5m X 3.5m 4,799.10 1.439.73 3.359.37
and L =314 m)
Portal Preparation for Settling
10 | Basin Upstream Gate Operation 4,290.00 4,290.00
Tunnel
Settling Basin Upstream Gate
11 | Operation Tunnel (Size 4.5 m X 4.5 6,496.82 1,949.05 4,547.77
m and L =270 m)
Portal Preparation for Downstream
12 | Settling Basin Gate Operation 3,289.28 986.78 2,302.49
Tunnel
Settling Basin Downstream Gate
13 | Operation Tunnel (Size 4.5 m X 4.5 8,012.74 2,403.82 5,608.92
m and L =333 m)
Settling Basin Inspection Tunnel
14 | (Size 4.5 m X 4.5 m and L = 230 7,940.56 2,382.17 5,558.39
m)
-39 -
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Portal Preparation for Settling

15 Basin Flushing Tunnel 6,045.00 6,045.00
Settling Basin Flushing Tunnel

16 | (Size45m X 45mand L =480| 11,862.71 3,558.81 8,303.90
m)

17 | Underground Settling Basin 111,780.82 33,534.25 78,246.57
Headrace Feeder Tunnel (Size 4.5

18 m X 45 m and L = 298 m) 5,788.68 1,736.60 4,052.07
Headrace Tunnel (Size 7.0 m X 7.0

19 m.L=16227.2 m) 836,345.45 250,903.64 585,441.82

20 {)(l)rtal Preparation for Adit Tunnel 5.822.58 5.822.58

o | Adit Tunnel - 1 (Size 7.0m X 7.0 14 555 34 5.406.70 12,615.64
m and L =355 m)

29 {)grtal Preparation for Adit Tunnel 4.661.91 4.661.91

p3 | Adit Tunnel - 2 Size 7.0 m X 7.0 ) 3¢ 6,670.80 15,565.21
m and L =438 m)

24 {)grtal Preparation for Adit Tunnel 1,454.90 1,454.90

o5 | Adit Tunnel - 3 (Size 7.0m X 7.0/ 5 03 3¢ 9,001.01 21,002.37
m and L =591 m)

2 ?Zrtal Preparation for Adit Tunnel 6.830.08 6.830.08

g7 | Adit Tumnel - 4 (Size 7.0m X 7.0 |5 934 4 6,579.42 15,351.98
m and L =432 m)

28 | Rock Trap (L =50 m) 4,082.93 1,224.88 2,858.05
Surge Tank Connecting Tunnel

29 | (Size 7.0 m X 7.0 m and L = 43.2 2,147.45 644.24 1,503.22
m)

30 | Surge Tank ( Diameter 20 m) and | 4, 3¢ 5 12,611.55 29.426.96
Valve Chamber

31 Portal Preparation for Aeration 1,164.84 1,164.84
Tunnel
Aeration Tunnel in Surge Tank

32 | (Size 4.5 m X 4.5 m and L = 169 3,976.74 1,193.02 2,783.71
m)
Horizontal Pressure Tunnel (Size

33 7.0m X 7.0 m and L = 183m) 9,302.06 2,790.62 6,511.44

34 Outlet Preparation for Headrace 21,032.80 21,032.80
Tunnel

35 | Open Penstock Alignment 52,500.00 15,750.00 36,750.00

36 | Powerhouse and Control Building 8,000.00 4,000.00 4,000.00

37 | Switch Yard 825.00 412.50 412.50

38 | Tailrace and Protection Works 23,960.00 9,584.00 14,376.00
Total 2,097,665.64 | 389,534.89 380,928.97 1,327,201.76
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@E, AT, AT, HISRY T GIEMHT G0 ATaad STaEATH] AT el H1h!
AEHTIHT MG | AT TITHT favhics UeTdadh! JRash! ARl 7+ Hee g |
o THIVT ZH=EETeT HOTeT AR HIGEAHT ol [ovthice TaTdebl garl AU &7
™ F
o fmior S focwies gt yuerer a9 e g
o U GATTE AT FHEET Gid ATRT selfteyhl HIAANGST TAR T AR
Mg |

o TR TRUHT FEHeT, Thicsd 93 T FE dREE SFAT T gea-aq Maaers

EEIEEE
o TUTT YATH! MEITTAT AT &TAHT TLET qaeT Hel T AE A |

o

(W) W S
SUTCTAT SRSTET AT et A1 ARl HHAT Wb AAGGd AAAEE ]
FETAH AT T AT T AT Grershl G| A1 BRI a1 goFal AEEedr Jear
FHH FA e fAgae! ANEE IR T A9 raeg | fagae! Anters aifd e
WRAeE FHA fagd ol ] Tehl e [SEadr ArcHivR g9 gl SHaTsh! T
Uble sroHEe A g Fara sEea® g | geEdied Aieal 3 S0l Saagd

AT {UFIE THRHT TSIhT TEaHl AT 308 A STHdIh! ATANHT 2l | I9
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AT e g AT fergrersht ArTers aieafd =t o afe g st frea feghhr
HAHEEATS 26! T AMhE W G for |ieb €91 79 ARSIl deraene 1
fSfeelTel W T BT Y97 T GHEq 9T A AE Sl g A |

TEHT T¥ AASAS T qF AT (RoR) SIAIEd ATATAID! TIAT aRUST &A1 | T
TEEAT AETTTHT HHAT ¥ Hcl Gibgagddl Uihe-Ta-Ah-T (PRoR)  ATATSAT
T I faepew sty AU 21 | A9 ATAS PROR FATST WIATds ST AT
TS AP ®YHT G ATHTH =g oT9HI IRRIL.0¥% T B/C 9.25 WHI T | BA
TAAHT FHH AHT FAAGd ATAGAEE - HAB-[AT AISAAT AT qGHT G,
ST 9o AT HEHHT IEEh! Hoil IeAEHl Jeo@ g A AT | A ARgeaers
AT e, ATH] TAITh Selegd AASHEEH Huiers yafisar & o
HEeaqUl a=g TUHN G| qwd, Wieel G Bie StAtagd AR qm -
Hh-TOR T foFed AUATGH JedTd TR |
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IEYT -3
3. WiqaET TR e AuAsue fafer

FraETfiT TE HeaTga degad aldM. 000 F Ieorg T Ay dEr Rue g
| AYH, Fidaed R FHA TG ASERN GFeliegd [aWa qedidet b
TR | Gbferd qeAiwers Hifde, Sk, rHisn-AdE T GiEpae ATdEo
FMHT TRUHT G | TIH AT T YR, T T TS a0 MRS g T
I T GEATE FHIX WEATET Ffefaae qa RGN & | q T AT Foie &
U JATEhT AT S ol ardsiivie Gars il XU & 9T Al g
AT T A b B GH RS § |

3.9 W& &y =&

T AT AT G Gored a1 99 I ATERHAT IHTd &A8e alg g3 WRTHT
i TRUHT § TGATE T a1 qed YA & T THIE T &7 WA i |
A g2 A YW AASHAR) G JHEHT /AT T 9B T 575 |

o YCAH YW &7

AT T & T T AT ST AR Y& /T it g T S,
atg T, o AN, WIATH! M1 g &7, Tgd AR, UTec®d qeq @ &, A
N o § o
e AT FEAHT 00 THex et aftd, a7 Sa a1fe s JoaeT T9Ta &1 HI-gaH!
g | bl T &3l Yeas TOHT AT AT T G=eae g BIgal a1 awhigal
AT HIATHT W T ST SaEhl dig ol S, a1, s Ugu A | A9 S
el ATarEii TEEEeTs A Wehad qC THT TATERS B ARl B T

@A & ey |

o YT YT A

ATAISIAIHT JT& AT &AHI Q00 W, Weal dgiehl WA HARIS MAH 3,%,5,9,5,%
T GEFE T A9 B R T 13 TS0 GO0 &9 a9 aH GagA | a9 &
Aifdes, a1 WE® qE AT AT WA Udg oW e T A g
AT blE T TG & q2g | T AT ATASHID! [FH0 T Forerd g, T
HHBHEEH! A HH g1 Tog |

uferire geft e, - 3% -



Hel WA FHOM A A (30§ WAT) BT AET TAT Hedlgd qidas

ARTPT 3-9: AT T &= [aier

AT G | TAET TS & AT T G
Qoo fex sidearg As! &= | MEuifershT 81 7. % T &
TAT AT A &
U EH A qFT TS, UTeed® T TFT TS, Gt T .9
&l 00 e ol &/ | =<1 4 9% %1 afhl &
g, <A, qFT TS, A, oo, TFT TS, Gt T .9
Ra=mre Ra=ars &A &I 00 Wex ST A 4R B Al &=
IEceal-k]
ATATSTT GE A AATSTAHT TG AN &ABT | W BHE ST T .
Qoo freX == & (Iq Y, & B, & TR T GEE T
TS, RS9 R, Yo, T FAT. AT T QR FT AT &
)
TEID I HH G | I <[ TEESY qFA A FHRE MSANAHT F2T .
K] TR Tt St Wt WA | Y, &, 8, & T & T PEHAT T
AT AR =A(qg WS, Rew | AW A—T T 4R T4 A
TR, G, Y, R, 78, | 9Fqu &
T S)
T W T & T X TG W M WA FHRIE STt aeT .
(T, =, aufeaE, oo, | &, & T gy 9 A9 g€
%4, f3a) T 93 HT I &A
ARe T A AW &= Q00 e | {H HHIIE ST e .
A &= (T S, S| &, 8, & T T GEAT TT
TR, Grad, TFE TS) AT AST H QR BT Al G
sHiRtaR, AT " | AW, FE qEi WER | W BERE MEaldT 98T 1.
WIS &7, Wb &, e fagoi &, @l & | &, b, © TR T g Iq
forasi &, | & | Qoo fHex W@l &7 (4 | 9.9 F=T F 4R & At &
TS, RS9 oK, g, IR
UEL

I uferdre it .fer.
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i
£
I

Direct Impact Area
Chhayanath Rara_Municipality
[ | Indirect impact Area
Name
Mugu Karnali River
Mugum_Karmarong_RM
#  Components

-==== Head Race Tunnel

i ) Do

—

= 3-9: AEee wE S S
3.R AAETE WA oA AFITH AT Gha TRUHT aSH

AT, BT ASATHT ATETE T Aeh, W, A, AT T GEHas AarE
i RuH g |
Wifelet ATereReT
e Hydrological T Meteorological qeATH
. ﬁlﬁ?ﬁﬁ%—v{,aﬁﬂm L geomorphological A4EAT
o ZTANT YART Fradl S
o AT, €4l T eI UTET
o HATANHT & Hfoies Ule T STl I AGEAT
e GLOF H¥a=dl STHH
o V-TEIT qAT - GFIHT SR
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[ ]

o g & AT e

A ararE

Q .
St ATATETAT ATEAF TehHee MF ATIR Bhl :

AT JeqET GATE & (WAl a7 &3] &ahe 991 &ld g a=e! A/,
AT YT JoTd & [l a9 & e aur aveaiden! FehT,/ Gl
ATATT RIS FHHET HoH T@eEd! &, HISH! A& T TISUHT aTdran;
AT &1 AT~ TSl TATET, =, T G (herpeto-Fauna)

ATl WL, CITES TATIUCN o dlohahl TS o GAUET YLl aaeard T
ST qFaeel SHHI

AT GRS WY aROHT SIHT Faed aTediaap! gedierd TRBTS YT,
A U HUBT A, Q- ahe ST

TR ATTEATH UGBTI HH AT ATHHI Bl ATedT

9 SHFTATIA 3T T Jedied [Semae! TIags

Tl A 370 = gEaeel S

HANE-A S T Hidd ardraLll
HT- AT H T WEDIdD AAEET FFI-ad ATITH TEATHEE (TF THIH FHTALT
W g

ST e (SFEedn, SEdn, qeRdn, oF, ey T geEwhTg,
=qrEEE ®afd, 9 T @, AifdE e A

AHETI® HLAT T TEADB] ATEdT

T el

B AV T AR

AT THTE ETAHAHT YT, Taicad T diHe TIaee, AT

giHies T iEpids AAEEE;

ATATSAT SAET ST TaiHea

AT &3 T TGh! IaCHT S/ Yk %l ITetedar

AT &3] TATIR AT e gradr

forrme Riee (Faen) T gedn ST s Jaeden,

TISTAIT AT, T GAAT 1 AT ATEAHAT (Q), watermills FT Hdcd
T AT ATEIT, YT, AT URAREE T SURKEE, T SHE®H! AT 9 I
ATTIHAT (Q),

Dewater #1177 Wi GRS %I AT (FEEEHR TS AT
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o Sifers GearEE T ffiees! de,

o HARYT TARLY TEUEE, [Aeed e, T Yadee, GRahEHl daedr T |

o AT YT URAR (PAFs) T fawapT ferawum |

AT T BXYE (PAFs) 1 ©IHT < UNAREEHTS URATG TRUSHT G STEht
ST TSR] ST A ST U a8 ATE 9T &g HUsHT T T ATHr
TSIRT THBT T | T WEUT ST YOy WeaT Sdl WH AT oferd,/ SEeh et
T AT T TAAT [HD] G AT TGAATS ARSAERE. Ad JHfad TRaree
(Severly project affected family, SPAF) T TUW UG T Qieeg | g9l gal
AASHETE T BRgaee (Y BRg) A @t g e did yaiiaa aReares
T G |

3.3 TE ! [ltEE
3.3.9. o gt SreaaT
e T Goher T T ATASHT Gre=el T WTH T ST Aieet T Huilel
STATEd AR FFATSIAT Heqd RAIE TU7 €91 AHET TRUHT G | ATATSH FFael
SHTEE e WTer® SHEHRT, a7 Hadaad T agd, [ge 2eiebt Hasmies, Qe
fieg, wife Jeor TRUSHT BRCTAEEHT THT AETTT TNGH! T | TET Geard Hra-=aa
B TFEEHl HH, AfE T o7 qEEe  Quiers/WRAlawT q9r f&afe
MHIET HRa HUHT THETetdlic UH RUHN g T Al goqeed acd qed Hae
T T T gg Wi T FUEER Savad U deee gHed T WEEe aur
Jehferee UK TRUHT & | TEIL SRR geattad i, e, U9 e qen
FEEE AMe THT STF ALTITHT HHAT AHET TRUHT g | [ TFars gE
W TSR *oF seaae TRusr 5

o N AMRT 30 TIR MRUHT §: L0000 HUFH! TMWThe e (MR o
3253 0%, oY),
:4.0000 [ YITAN, 9H YUl T YA &THAT T, LRMP T4 FoET 3T 1,
ATATST =] {har AUl TFaedUthes el
e q: 9,000 HUT FgAH, ITECTF T UEAEISH SACEH] ST HAT FaFam
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3.3.] T qa@w

ATrERvEs, Hifdw a6, Sefas € TR G % qg- A any,
HEAT SAI ATASHAT &H = 3050 IR T R053 GEAAT NS qe@ yHoT TR
T ALITT T FAGH] AIEAHATS ATASAIDT A TAT AT TTE &HT AT
e Geheld RGN PRl | e, e T qreiow- e T qieplas araracus]
AT SHHI o 8w, saetises aar /e wrf 18 qeais dead MU § |
faferr gevrargers e sed aafE® gahd, SHhEBR deaaidl, wHel T deasar
AMEHT FANTEE WERTS AAHTUHT b TRUHT § | TG AeqgT TgH @i
TAT IS AEATT B [T TAB! ANABTH TXqq TUH G |

AT 3-3: TG AEFIT IS S T T AeqIT Bl @97

9. fafer T ATI Bl fawa

Eifc TH
{. |¥= R0go FEW R059 | I HUMCA GIefrsh! T U /Ia

R050,/05 /08 |R0TO/0G /Y | A T AT AU TEard AT
(Post Monsoon)

R059,09/9Y | R05q/09/30 | AIGN TA AT Ao ¥aee FETIT (Pre
Monsoon)

3. 059/ 09/ % 2059/05/99 | IfFE (FFedra TS, AT FATtaT
BRG] FHET

¥. |R0TR/9R/R0 | ROGR/qR/R | Wi (WA, W, S, A
TN ATGHT TUEAT), Sl (A qer
TS, T BRG] THE, T
FIAATETAT AHETT, FESi® gIars, T
YHTET AT Hehl Hbaid

3.3.R.9 Wifae ararEr
T AT/ ATAHA TAT WA HIEATATS ATATTT STAH] Wiicieh ATaATaITahT A
ST Fheld RUHT G THHT Feqd [aw a8 Jeqa e g |

o T AT AW GEEFT FHHH ARG TRITEIAT AedaT JaagT 2088, A

[T TRUSHT T |
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o T AT AAIH] FeAUAE T AN F T AT TFMHT AeATT
qied, THHT Rorar snfe stegqgs Mus! g |

o V-SWIRT YANT F¥dl BN TN T, AU T (TS T 53
og, o¥) feram, foear At Fear FegET T TeNT Feguaae e A |

o Y TUERX THEFE S Temtop M2000C ITHUERT I HIFAE ITH
RGBT 7 |

o €A TAT UICad €A HIT (Sound Level Meter) T HEA TITd HIYS U],

o TSI &AAT Wbl AT T [o%HT GLOF ¥¥ael WM& ICIMOD §IRT &9
099 AT RUHI UF AeIIT Wdaed [AUaclieh qar I Ta8T AeTITT3RT
RGBT 5 |

o TN G A WSB! WA AR ATEATH] AT MRS T TAT TIATA
ALqITATS T AT |

qreftehl TUTEAR /G
ATAISIAIHT AT AT UEAR AOHHT AN HI BT Talbl Hilded! qeid &4, 7ed
& T ol T &1 T Y FeT TIAT GHIh] THAT Goheld T T q°l FART
T TRCHT AT | AT AR O AR & Jieie® awaeT TRus g9,

SHATE 9 ool US|

e In-Situ parameters: tﬁ@ (pH), iRl aI%E  (Water temperature), WQ'ﬁH
Afege T (dissolved oxygen), smangﬂ Frg IS (Electrical conductivity),
CIECIET (Turbidity), {R‘IS}{;\M FAT (residual chlorine),'ﬂﬁ% ATGAT (relative
humidity), AEH! TAEAT (cloud cover) T BTATHT ATIHH (air temp.) | A TWIHIEE
fheeHr grat-ad IYHLOT YANT TE THET0T MRUehT {2 |

e Field Test parameters: ﬂ?ﬁl’?ﬂ? Qﬁﬁ'ﬂT (Dissolved ammonia), gvl"li'i\lcfl "lli&.d

(Dissolved Nitrate) ¥ a2l AEeT3C (Dissolved Nitrite) | AT THEEE thegHl
UV-NSEe THFEhIeiMe ITeh0T FART TR Q& TRUHT &A1 | THA1 Fhad
WU UF TUeiie Theedl & WieEes! foramm aRuasT |

o VAN YAMRICEE: CIcd WERRH (Total phosphorus), Slcd TEU~ec dligd

\

(TSS), TSS T \?ﬂr;ldv ENELS (organic fractions of TSS), Feqaq (calcium),
TR (magnesium), Q?{lﬁ-lﬁ'a'q (aluminium), EICIEEa (arsenic), WT@WW
(cadmium), Eaitpe) (chromium), %49 (copper), fore (lead), TWHA (mercury), IEED

gferde gelt Wi, _ %0 -
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(zinc) | e GREZES SEd BOD, COD, ¥RIgS (ﬂuoride),\(lr@is?\i'{vi FAN (residual
chlorine), frees (phenols), TAME  HERRY (inorganic phosphorus) T e
festong Al (TDS) #Me TARTITETAT ufReT TRua ar | faeda sregas fafy
AT © W ETH G |

e LIRR NF @y

<+ T@ faears stewae By
ARSI GLAEE @ T Wed afe e, ¥8 ¥ WIgd e €, e 18, ey
87, AMS SAee B I & YSIeedh! TFqul CIHT TUHET AU 807 99 Y artHiiex
(v T x¥ 1) =7 I9-welte et AT i T SR genfaeRr @i q atEeT (9 A
x 4 W) B IU-TAlE WA T ALATT TGS g | AT S=H TZUHT G ®F T
ST ISIEEH! THARE Theld T Uea MRUHN § | e adieesd! Agadie are
ELE I EARIERIE Tlﬁ@ﬁa’ (Polunin and Stainton 1984, Stainton 1972) | EIRISEIREEIUED)
FHHAT S g TEHT TEAT TEU TIHT T TRGHT G | G A R FHHA

o

e T@EGH! ATIAT (Volume of tree to be cut down)ﬁ'l-_"f fafer v X Fetferan |

Basal Area (BA) = Area occupied at breast height = nd*/4 or nr>

The standing volume of the trees will be calculated the formula prescribed by Forest regulation
2079.

Ln(V)=a+b * Ln(d) + ¢ * Ln (h)

Where, Ln refers to logarithm, V=total stem volume with bark, d=diameter at breast height and
h=total height

a, b and c are the volume parameters which are constant for each species but different between

species.

S a9 HaEe 0%
Ao FAHAH! HEIWAE €T SARREeel AN 1 [&e aveatd qer qieeT
SUARIATE®ehT AHAT T ATEGIT ATeTch/ FeAhel TMRUH! 93T |

< TRINRG AT T eaa oty
AT TIAAT TS qAS~ ALTAAD] AT AR THE TAARE @ TR,
STHAT SeEdT st T gt AR, Aiee Tidet Whl M, €S w9, UNEed
I W &F A A1 | A T GRATEd aeasteq areaedTe] SATaRAT A
ferrge® s ARUHT Bl | AT AR O ST HT e avasleg AHd I
ol TATECHT FATH AT ARATHT TRl | TG ATAT ST qg e F=sied], =6

Afe ALHIT THBT A Ceoide Faferaomrgusr o | SEAgER AT SEers

MEECIEEE ACH - %9 -
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AR TFOFCEEAT (@iThd TNUHI Al T UU® rodehl 35 ¢9e® [daed]
FeieegT g TNeUa! [a1 | a7asi=q AeqATH] AT AFHI T T ATTE
T YA AN Uehdg® (A, UEgE, HET O Wt el a9 T yedsl
AAAHAEE) TART MU T | foreqa sregas oty aqaen © o1 9o d g |

TITTA AETTT/ ATAHAAE Lhs NNUHT q=aei-qeeells CITES IRIETE, IUCN Tar STeT
o, T AT st T F=aT=q 4L U, 4R, 93 A FelieTg TuTerehl dd~q@ T e
TSEEd] GHET qal ANGHT {937 | Eqar SR, =)0 @, IHa=E e are
THHR TR FAhade 9 W U & |

< HIGT T 7T I ¥ eqqT
T AT T (Y€ AN 2R 93 # J030Y) HI HUNCAT TEHHT W Al
TR-gTIEoTd, IRREEM TA WEaarhedd! Fa&u RSN & | TEH! AT
T FHUMC Ta1h! b= & FeT TIAT Fa=l el FEEsl TRuH [#&ar| a9
HEATTHT Toeqa foawer Ag= © /1 T MUH § |

o WG AU
T FUMCAT TEHT TS WG ALIAHT AT AIGT AH el (Cast Net) AT Drift Net
faferare Wl THAT e MU A | e Ac f&fgwrha ArgreT T9 dHad
UCHATHT SN AT AATTH] AFMM HUETS ATARH! Wl T AT AGAEEDT TN
TR T T el = 80 . T el drerR R¥-c Wi e REw
7 At AT T ATEAST AN [ SUH! TIHT W5 T IF “catch per
unit effort (CPUE)” T W STTel HTETahT ATl HETT™ TIRUHT BT |

T Drift Net ffame Brdm w8 e wrey wHees wed 9 AG (Fry), edors
(fingerlings), IEZUEEEr2ICa AT (juveniles) , €T HI?AIGI;I 9o T (spawning) THIHT
AVSTERHT FETIT TH YIANT TRUHT B | I bl avars & 7, wo @fy = <
.4 Frfa = S @S B | AT S AT i ST T Shet A
o TaTiTETdier FHiEer HiE A 7 Wah! THHRT U | T A 9 sakhee 4
FARAD! WETTHITS ATGTHT (STt ST a2 faaesT oo 313 T I gedh! HeTash|
AT THETY Gheld TUHI G |
. W—F‘Wﬁ%@(Macro Invertebrates) &I

AT (Benthic) FATHI-ZAMICICH (FEIehT doal ANTHT TRETE 1 Sde® ) FhaaahT ARl
EREISIEIN] (Multi-habitat)?ﬂﬂT Habaw fate saerg A= microhabitats B&aTE P RO
T THAEE bl D! AT T [T gearcHe FERus! s Hedqds MRua! g |
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. a&ch'lg?ﬁ:f (Periphyton)mw
Y I Y A (A1 HeT AET) U, BA GG Wbl WeEcT e, 97 ©u
AT A gEREHT T AT i TR WUHT SAeEde Ghed TNuHT B A&
FEE R0-¥0 HH TMeUSHT Feheld TRUHT &A1 T gl MUHT a-9F THA GhaTare
A QDT TIME® AT | F¥IEd TaUE  (bias) T, T GAC &1 dhaaamard
THINE Ted “sagre” fAtgae I IeTeUA! (AT I9uy, A TEE T dal ol
T |
3.3.3.3 IHIOIS-ANF T WiEpiaa Arara<r
AT D! T QIoH- Add ATdTaTeh! aAT FHE WH 6 Th e g edh]
AEAC U@ WMHIHA Gaau aa7 Gahad! AeqH YANT RS f0>hr w9 st
I SARhee®! qedid YT TGy TAeER RS & | 99 Aldh qTeaiHhee
et T MRS T™T/9.91. T WHRISd AR Gebel= TRURT Ry | SATATSHT geiferd
TRYY WAl SEHI L 0% WAl HH SN A ATASHIRT BRI &id WD Bells
HAUHT G T STGHT YL Oy% W=aT Fdl TN SiHe T o a1 i U &fd g aXers afd
gt S afH WHUBT g | A AT e Tt eRgdEe JA @E g
W A Tl TR T B |

TAE TN AR TG A (9% SR, THE AT I0@1 Aeqdidl (ST SALAET o
AHE® a9 QT G9), I, WUl q&7 R died 3 TIHT AR GHE gahd

(FGD), #TE WANT TR & SEae sHaieqsia T ek fufd, y-eaifiea, $f avam,

WHIM, TR, Holl Gld, SARhbl ATASTHIEE AUET, Aara<oid gag-eiadr e

AT BT hbad TRUHT |
TIWT AEATRT FHHAT ATAEUD] TEATS/ BRI GebeA NRYeh! [Afer qeAehl qMeABTH]

T TIAT Joold NUHT F |
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ARTPT 3-3: T ASIILI] b NRYp! qearg /e T f&fer

.9, | qHiH/ T/ AP | gD /AAD THH/ B
EIREANE) FHAT M & g e fafer
-
Wit @ TarfE e
9 T-ITINT Y G & | e ST | e F A
Ariiae! ke | Mg Yshid 2
REGIEARCERL]
3 y-Trof Uy W & | fafer e | s avdres
eI R HE) AT YlaaT 200
AR
3 AIHT AEAR | AT &7, PM10, PM2.5, TSP | Temtop M2000C T
TAET YT & TANTEIRT TS /9T
¥ T OEAT | {] BT 41! | @08 3.3.R.9 AT | FTHAT b qo
e ¥ T | Jecifad gedet | TR e
4 €T BT ATATSTT aﬁ?r, CIECARKERIE Sould Level Meter T
TUTEAT A T & TARTERT T HIAT
& AT ;T ATASTT &, TUT T AYHHAT | ATASAT FEATETd
EEEIR| I TATT & | AR dREaH HEATT WiddaT 0%
9 RIETCHe AN 87, | GCAHTSHhl AaTT | GeAE Heelih,
EIELDIE] YA TS & Y=aT T FST HIATAY
YRRt O gewe
c Rl AT | AT &, TR T TGHIH | IeaeT A, GPS
BllCER Y& TS & | A6l T, FarRgd W9, GIS
EERD ATHR T el TaraT gy 4Ry SiRaw
BEIER]
Whldd ARGLT | THY TS & | IRGYIRT Whddb | A Al
e
- XY -
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9. | dbiH/ b/ WHHN | gD /IS b/ BRI
EIREANE Has A &8 HHaw TG farer
o
A e
© | a1 JEY GAE & | a9 AT YA ATAHA
RIEGRIREIR qiifRafasr
JuTTAT JUTATeRT TehIR
c ERi2eIT) ATAST &, FICIAD B, | Tea&T AaedidbT T
TIF TN & | @i g1 ' T FAET AT
fareare! gem, T AT
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I T AT 2059, SLAHL. { 065

< ATAISHT GAAT WS Fraog qeaee faaer

ATISHT EAAT (7 THRBT aasi=qa W3 b |

I gferie gl e, - Q% -



HIel WA FHOMA TA@gd A (30§ HAL) BT ATAERIT FAET HedTgd qidag |

MR L-R: AT TIAH TEA EqETY A aSIe®

9. | AR T\ i = YAV Fae
A9t 9 | CITES | IUCN
WAL 7a9g
9 T Nemorhaedus goral - NT
R A (Serow/ Tharr) tC}'lczricorniS sumatraensis - I VU
3 | EE Dremomys lokriah - LC
¥ | = Canis aureus - I LC
Y| e Vulpes vulpes - LC
% | arateT Macaca mulatta i, II LC
© | TR Semnopithecus entellus - LC
z ‘{_d;T T Muntiacus Vaginalis - LC
Q ﬁ\%—q{ ) Panthera pardus - I VU
q0 aﬁ% Bat species - LC
99 | gorqur Martes favigula i, II LC
Q3 | Tl ISH A@d Petaurista peturista - LC
93 \—;@%[ ;ﬁ\-@% Petaurista peturista - LC
9y a‘ﬁ%{ Sus scrofa - LC
93 | & CI| Ursus thibetanus laniger - LC

T TICT AETIT 2059, SILA.FI. HT 0oL

ARIET L-90: AT TIAAT T IUqEE

.9, | AU W EEIEEA &) AT T | CITES IUCN
q TR & Tl Accipiter gentillis - 11 LC
R EREIE] Accipiter nisus - II LC
3 W-‘:@%ﬁﬁ Aqulia nipalensis - I EN
¥ et Frg Gyps himalayensis - - LC
4 Al =t Milvus migrans - - LC
% IqHTS A Hirundapus caudacatus | - - LC
Q0 FUAL AT Columba hodgsonii - - LC
& TRl HeTar Columba rupestris - - LC

ferire i e EEC
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Q YT Hetam Columba leuconota - - LC
0 | Ta@r Columba livia - - LC
19 RUSIRCEaRll Corvus corax - - LC
R SATRAT BT Corvus macrorhynchos | - - LC
13 EE] EIE) Cuculus canorus - - LC
1Y - 9\‘% Q'ill-ltif\&jg Urocissa fl avirostris - - LC

TATAATIY - - LC
NES Urocissa erythroryncha

HTY
1% T{ﬁ = art | Falco subbuteo - I LC
v | dEsig Falco tinnunculus - I LC
= ThHE = Carduelis caniceps - - LC
< FHAT ﬁ@' Carpodacus erythrinus | - - LC
R0 | g puleherrimus ' ' -
9 :l'i%;ﬁ ﬁ?ﬁﬁ Ptyonoprogne rupestris | - - LC
R Wﬁ Sorct Riparia riparia ) ) e
Rz HE IR HE) Lanius tephronotus - - LC
R¥ |9 E\Iﬁ'QT Anthus hodgsoni - - LC
R4 NINETS ‘giﬁql Anthus cervinus - - LC
% qieed @il el | Enicurus maculatus - - LC
9| I @rerdiferT Enicurus scouleri - - LC
s i 4 “i"'cb Ficedula strophiata B B .
ES “erEd W Ficedula superciliaris | - - LC
o | A |t ' ' -
By TG W Passer montanus - - LC
3R BTABIS BT | Prunella atrogularis - - LC
EE @Fﬁ? Tﬁ?\?’ﬁ Pycnonotus leucogenys | - - LC
¥ 3@ Acridotheres tristis - - LC
M| Y AT Upupa epops - - LC
gfeE gl wfe. _Rcg -
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HI: T AT 0GR, SLAHL {I 065

AT X-99: SAASHT SATHT TS THE q9GU/IATEER

(e Aw | dWbe W | W Rl
»3. CITES IUCN | TU JHR
1. Tl 3 IR Calotes versicolor - LC -
<. gi ar qd Trimeresurus gramineus - LC -
3. " 99 Ptyas mucosus 1I LC )
¥. Y u“\alliil Bufo melanostictus - LC -
Y. ‘RIT{@ Rana tigrina II Le )

Gl TN qeqdq= 2059, SLaHL q 085

%3 CITES: https://checklist.cites.org, IUCN: https://www.iucnredlist.org

Migratory Status Code: LM=Local Migrant, R= Resident, NT=Near threatened, LC=Least concern, VU=

vulnerable
IUCN Red List Categories: Endangered (EN), Vulnerable (VU), Near Threatened (NT)

GON Categories: P Protected by legislation

CITES Categories: | —Appendix I ( are species that are threatened with extinction and are or may be affected
by trade), II — Appendix II (re species that are not necessarily threatened with
extinction, but may become so unless trade in specimens of such species is subject to
strict regulation in order to avoid utilization incompatible with the survival of the
species in the wild), and III — Appendix III ( are species that are listed after one
member country has asked other CITES Parties for assistance in controlling trade in a
species)

o TISIP] AACAD] ATET:
AT &7 T T o 3 SHIeaT GG a1 @il G aeae a=aeig
JSlde® <@UHT (U FTqHT IR (SRIFAT GahT), T AT (near threatened), VIS,
B, TATHT, T AT TE Bl JRBHEE HH Hecaqll Yalide® ol g | A
Jde®e LI SHAeEdTs =X, AT a7 ATANTHA AEAHT € G FANT T,
fordr T wewer fi SEEEare qoo e a1 anear S o feeEAr | Taf B
F UM TASEQERT A T, Y T, AT S T BIRSREE YeAE THIE &
= grafead g |

uferire geft e, _egq -
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o ‘qTaT:
AT EFAAT O T HUCl TErH ST el gedel TSliahl ATges Aeqa-sh]
FHAT [IAT | Schizothorax richardsonii €aT = R <S|IE‘»GI’) 'H%f TATAT The WAl 9
Schizothoraxprogastus@“ﬁ? qTY A TI'I%} Sraar | ana ANYNSAAT EAAHT Schizothorax
richardsonii FTGIHT JERAT &H! AT | At &7 A=aT "1 (¥q9 1 ) Aigi! gear
A IR g 9 RS AR (RS R IR T WGy WGl TERaT Wh arear
SIS T ANCIHTHT T&qd UGS § | 99 &6 dq@= © 7 e g |

AMRTRT 493 TAETH HHAT ATHT A=

Station | =T JIT No. Of | Total CPUE | Total Catch/cast
(Schizothorax | (Schizothorax Casting | Fish *value z;tm ) (gm)
Richardsonii) | Progastus)

1 9 o 10 q 0.0% | LY 9.4

R o o Y0 o 000 |oO o

3 3R o 10 3R 0.8¥ | QY80 | RR.Y

¥ 2 o L0 2 0.9% | R&L 2

Y AR 1& 40 39 0.&R | &R¥ R4

* catch per unit effort FId: TIST ALTAT 059

{1 afafaee w9 TRIAT | G T THAST SFHT A HIGT | AINEee 9ieT | HIgT
R ATHFAT SERATe T AT I8 &30 U | TIEIese gl AHs! Al
oFET AGHHT T4 qE SE ek qrh T T UIgdl | SHiaus Wer wed L 0%
g T ARl TANT T | TIONTd AR HHAT A9 "G W e 8w )|
ATASTAT SAAT HUIN FEIHT It =gt it Wt TahT 930 |

J

~

Sfivureh TATRIZTAICATH bl BIEIHEN STe® g, I A ATded <6 Hichrey T STer=i
FATATAITHT T, FTEAN, IS, HIE ANGHT ™LA TAD! Aqal q&T HEHA TSI
TUFT Grg | TA-AAGA AHAT TRUHT TG ASTATHT HHAT FAh G ah]
weRaE T fafggar FaRer oW Fer T Gead TIdeE 9gd INuET (90 |

~

IS TACoCHH!T AETTT YRUTHAA & 9T AT (order) T 30 FT AT (taxa)

<

uferire geft e, _q00 -
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WO FaT WEEE TR TUH! AT % EPT richness 3.9 WAeTd 0T RUHT T,

T STHE A & T AT TEHT G GEdT TH T Fgad Tag | A7 foawer e
O H HTA G |

RSS! Adsel o= ATAERudls qedield T@ Aecaqul AHET Woag | Aol
T HUA STAEGd AASAD! atg A faR TFer, G991 s e, sfaswl aa =are

G GIHAT, TeRETSE Y G T ek Weal qel THErar T8 St o o]
THAT HeT TCAAZEAE UNHISSABHT ST 3 TS hell Tt g |

R0Y H HEAH! [U-HAGTHT TRYDT THAT FHATAT AL FIH AN DT AT 3% TSdh]
URRTSCH §had RUSHI Y| I9 ALITHT WU THE UNHESH  ANEEH]
Bacillariophyceae, Cyanophyceae, Chlorophyceae < Euglenidae '(%TDFT gl NI
Bacillariophyceae AHY CRIEa BUHT (‘Ed;l Y, chLil?g Cyanophyceae, Chlorophyceae T
Euglenidae "h HLT: WHT gl g9 e aﬂ'ﬁﬁ O I § |

AT L-q3 O 92T TIHT el GehT UREPTEaN Ieideedh! edr

S.N. Classes St-1 St-2 St-3 St-4 St-5
1 Bacillariophyceae 13 26 27 26 25
2 Cyanophyceae 2 2 4 4 4
3 Chlorophyceae 1 2 1 1 3
4 Euglenidae 0 1 1 1 1
Total 16 31 33 32 33

A TIeNTd AT 059

& TS qUT WHTS a7 JTARETHT Frawwr
AT SANART TTeRdT &9 TR el (Giardinia diversifolia), JHAT (Emblica
officianalis), W(Potentialla fulgens), W(Cannabis sativa), <3ﬁ3ﬁ(Acorus calamus), T‘f’ﬁ
(Berberis aristata), ‘;lﬁ (Tinospora cordifolia), W (Asparagus racemosus) ‘{lsﬁﬁ =13

(Morchella conica), rRrgar (Swertia chirayita), %ﬂT (Zanthoxylum armatum), e ﬁélﬂél
M BT G AGD! TANT T¥A-g [F@al0 TAh!] qMIhTa Teqd D J |

I MEECIEEE ACH - 909 -
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TABT 4-9Y: AT SAT TS SISl T IRBIE I JSTARGTH! e

Use categories
S.N. Local Name Scientific Name e oz e e |I= Remarks
9q %l'{lg?ﬁ Swertia chirayita ' Cold medicine
R '{ID?OTT =3 Morchella esculenta \ v Used as vegetable
E %’EI:{ Zanthoxylum armatum | vV v
¥ | grE@ee Bergenia ciliata v
4| |qqar Paris polyphylla Vv
% HAT Emblica officianalis \ v Used for trading, medicine
9 | ol Giardinia diversifolia ) \
5 | 9Ew Cannabis sativa '
] | fodardt Artemisia indica v
q0 ’Eé!‘\ @_Fl'lff Aloe vera v
W FH scropnutrifiors | *
R | == Acorus calamus v
93 | AET Juglans regia Vv v

M = Medicinal, F = Fodder, T = Timber, E = Economical, R = religious, Fi = Fiber yielding

HId: TATT AT 0GR

4.3 T, T T R

Y.3.9 SATASE FATET AL/ B A, S qor dieptase e
o Sagea® fHaaTer

A BTHIE MIIHAHTHT AT ST 008 ATEAR MSAMABTDT Hel STHIEAT §,333
WH G AT IRGY T 36 WHT A | Sdiredd BEreel MSUNAHIHT ST
Q9T AETEEHT 9T 2, 9355 Hel TAGRAT Gied Gawwal gell a€l Webl g W agr |
3 GAURET WET AT W G | A el SuTersh! T gell 99 MSuid e
EAHT 2908.2Q o [l HeX Wl § | Saedn a9 SRy gearg &eqd a8
foreoT TEr THIeH il Joa@ TSI |
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AHTL-9%: TH PR MDD STEEIT T TRIRARH! {Hawures! staear

WEAT 5T Hel e EISn] Shre
E] qRER - HRER
ST oy . S RKIN)
q Q05 Y5 0% %0 ¥ 3 9% 33
R 3y 93%5 9% YR 4. %0 R¥.¥5
3 3c 3R &3 &0 3.9 903.33
¥ o 330 Q4.0 159 ¥.3% 50.39
4 993 9o Y 3%0 ¥R ¥ 0% o ¥ .9
§ 9% 353 Q9] 299 3.3% SEE
9 200 Q¥ ¥¥R Y0\ ¥ .9y 9.9z
o 9z 592 35X ¥39 ¥.3% 59, %9
q Nz Q0¥ 493 439 4.0%| q0%.%z
SHAT Q9% TRXR &R EEERN ¥.43 R0.%R

G WL S, 046G

TR WA ST 0165 T AT G T RATCTBTAT SR 36439 T
P | AN JHIET aST 4R T 93 BT FA 9@l ¥ UE T SFT BRg8 Fedr 61 9
WH g | T9 TRANTHIH! Tgedreh! fFewer Fe aiferemr Tusr 5 |

ARTPT L-9%: G qO TR Teh] FuEdTeh! [&awr

AT BT B TEEAT qaa St
ESE) AR - ERURER
AT N T SRRIG]
q 493 (R QoY% Q0% ¥ 9% °5.9¥
2 425 9%% 9993 Q039 RNIEREE
3 Re3 Q494 EIe oYz 4.3 | q03.4¥
¥ S 1299 23 Qg 435 2%.09
N %309 399 934, qozs 4.9% | 903.99
3 3c qu3y¥ 290 =¥ 493 990.¥¥
o %Y 939% 559 R ¥.20| 90R.30
= 94 9909 459 4 %0 492| 903.5%
Q 99 ¥0q 203 %z 439 90343
q0 320 0¥ q05¢ 9994 4.5Y 2959
9 9% 9%z ¥ oY ¥ oY 4.39| 900.00
R EE ) a9 {0 Q0u L9 q09.%¥3%
R L3¥ ECAN AELES R9% L.99 5. ¥\9
¥ 3R 2053 qo¥z qo03¥ 4¥Y [ 909.3Y
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Gr: WL S0, 306s
<o TSI

WA HHARS MITAHH T (RE€.35 %), BHUE (30.09%) T ™ (18.86%)
Wbl AEeAdl Wbl g A &A1 (RC.& &%) T [HadHAl TUd = W Sdee 9 a4
T, 1. A/ TG Whl g | g€ 7 & BT a7 MIged A1 T SiAe6h! aqeg el
g | ST ATERAT A [eqd @0 aas! difds™r Jeord MRS |

ATt ¥-9'9: A HWRAS MLALHN ST SATIRAT Sieedr fqawr

BIREITH TEY g ST s
Sl 5%\ 5ok 953 5,55
T 9z 543 %34 R%.R5
EILINES 4ER %53 %Y 20.09
T ¥Y e, 495 Q039 8.5
IECEX: ¥ %5 ¥_Y 9.2
SR 9% 9 R 0.%3
AT R%%3 3RYQ TR 900,00

G W S0, R06C

TR GRS T WRUMSE ShEm T &g SIASaHT &3 (30.93%), 3H4
(95.%¥0%), 3T (RL.LE%), T AT TAMIAe LHT G D! [@axe qAD! AT

T TRUS § |

TARTT X-95: AT T TRINTHTDT A ATEHHT T Hedr [9ager
Eini) & wigar ST EIRNE)
oY 9y q0 93 QoYY %0.93
fergresat 3ER ¥ ¥Y3% 95. %4
EE2Y 3% 93c% 993 19.30
IR W% c3¥ %% %53
EI MR 934 903 R 0.%3
Hedl® 53R 9o U8 0.%%
o ¥\9 £\ 9% 0.%%
A 3c 93 990 0. %Y
GIECIES 30 Yo 5O 0.33

I UEECEESE AT - q0% -
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- 30 ]z 43 0.R%

DHTT B3 <9 43 0.9

FHHRE q0 S 1z 0,09

HIY R 'y qe 0.09

RSNAL = L 93 0.0Y%,

qre 9 ¥ 9 0.0%

STHAT q9xX3%0 1939 RYYLRY q00.00
G WL S0, R0

& I
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TH SRS ERIEIRRGY
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A 930 wzo | quqo | R¥.]¢ - - - -
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i: AT ST, 068
o3 a’ﬁ
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Barrage width 62 m 62 m 62 m

Intake orifices size (W X H) 6 Nos. of 6.5 X 3.0 m 6 Nos. of 6.5 X 3.0 m 6 Nos. of 6.5 X 3.0 m
Approach tunnel size (W X H) 6.0m X 6.0m 6.0mX6.0m 6.0mX6.0m

Settling basin size (L X B)

4 Bays of 123 X 14 m

4 Bays of 123 X 14 m

4 Bays of 123 X 14 m

Headrace tunnel size (W X H)

Horse shoe shaped, 7.0 m
X7.0m

Horse shoe shaped, 7.0 m
X7.0m

Horse shoe shaped,
7.0m X 7.0m

Headrace tunnel length

16497.26 m

16547.13 m

18988.73 m

Surge tank size

20 m dia. with 3.5 m
orifice, 73 m height

20 m dia. with 3.5 m
orifice, 73 m height

20 m dia. with 3.5 m
orifice, 73 m height

Penstock pipe length 1131.62 m 1476.51 m 816.34 m
Surface, 81.0 m X 25.0 m | Surface, 81.0 m X 25.0 m Surface, 81.0 m X

Powerhouse (L X B X H) X35.0m X35.0m 250m X 35.0m

Tailrace canal (W X H) 90mX35m 90mX35m 90mX3.5m

HId: ATATSTIST GFEATSTAT ALTIT YidaeT 06
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EIEIELIEIREREGI 43 RESNCETS = e N e
PROR with 4 hrs PROR with 4 hrs PROR with 4 hrs

Project type continuous peaking continuous peaking continuous peaking
Catchment area (km2) 4352.08 4352.08 4352.08
Design discharge (m3/s) 90.2 90.2 90.2
Maximum operation level (masl) 2281.6 2281.6 2281.6
Minimum operation level (masl) 2272.5 2272.5 2272.5
Turbine axis level (masl) 1861.25 1861.25 1876
Maximum gross head (masl) 420.35 420.35 405.6
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Minimum gross head (masl) 411.25 411.25 396.5

Average gross head (m) 416.71 416.71 401.96

Installed capacity (MW) 306.95 306 294.14

Total yearly energy (GWh) 1630.29 1626.81 1564.08

Dry period peak hour energy

(GWh) 210.04 209.39 201.28

Dry period off-peak hour energy

(GWh) 279.55 279.17 268.88

Total dry period energy (GWh) 489.59 (30.03 %) 488.57 (30.03 %) 470.16 (30.06 %)

Total wet period energy (GWh) 1140.79 (69.97%) 1138.24 (69.97%) 1090.92 (69.94%)
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