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T AT Y&l @iell ¥ $@aT @il M arg Yoo fr, #ify (e s Ao)
.30 . el T & M. wwargHr sty i @ ©.co wT L Uit e A
TETEATE U TAY, Feldag =AMl g8 Sie@l P TadHr T=arg Gl aeers
3,40y {1, TFEH GEF AIhd TS QIFCHT TSR § | qoIeaTd Ith dHiells J8T
FS AT HBT MSUABT-Y, BRANF Ao AT F AHT GG Gl
Yead CAig®! Gede Yo AL [ogd Ioaed W § | fagaresre Fram g
e oY T, TFEHl Cad ey Ahd AR FAAiH! ST [HARAT @i §
| TEHT AANH GFEIAHAT THID] [T B ACAHT AN JaT @A™ Broad
Creasted Weir [FHTT T Woo T SAT@@®T HDPE WETgRT YedIrHAT 0. ¥ °q M.
i FEeH! qET FHA WM IRT § | YEdiad AT R e
TEAEAH! IRt B @ g |
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F.f. e Rga affe frga yare g FE 18 9t ymRe G s
TIRCEET BT WEdifead 0 2ol Siie g |
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g T Y2 &.90 fir,
P e Ycg.ox .
Sigd SHar YO W,
AATSTAR [T T AR | FHER-AE T4l .29 ./, T ggaer-ata &=
RRERCEED 4.8 95 ./ @ S Q6.3 B
Scheme RoR
e
TCH TEDHI IR & | 3640 A e

e FEHET SR G

R&RE.R6 T fHalHeT

EEIERRSEIE] 8.50 TR Yid THTE (Quros)
AHH AIAH TeTd .Y TAMHIT YT ghUE
IATH AH T8 .9% AT gfd dHTE

i} e o c
(Hdd dll%er [s<H™|vl

q0.5R AWM Uid JHTE

&Y
2AFY ST AT ST

o [
ISEEISEEREIN

¥03.31 YW id HhTeg (00 dvswh! er)
Y ¥ 3.2Y WX Uid ¥HTe (9000 FYHT AEl)

Rl

& ﬂjﬁf Lesser Himalayan zone
TSAFIAT UZUH] TS Gneiss
eS Y JoFHl qIETHT =& Gneiss

TS ITFS ¥ UEIHAT UISTH

Gneiss/quartzite

FIGTEHT WEUHT A2

quartzite

1) (Weir)
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TEAET AL AASAT (Y0 HaTr) &l ATATET T HeATS T
YA BN
[EaRE] Ogee Weir
g Q& .
EELS &.R0 M.
e JAZ UG gagae Q40&.40 M.
Dam Platform level THG! Fagae 1% 9R.00 fu.
River Bed Level at Dam AT Fagde 94.09.00 .
Toed ¥ Wl ¥¥0.3© TR Yid hre
IS
a (Bay) &I TEdr B
AT ¥y i ox ¥y M
TE e TG qagae 14.00.50 . 3EEA
ACAEAMEALS Radial gate
Stilling Basin
ATy 30 .
Invert Level THST gdgare Q¥ .00 . I=mear
End Sill Level qéﬁ Tdeare ¥ L.yo . S=rear
e
PEALY e TCH
AR T R
HATH 3o« 3 f
[REESER] UG gagae 14.03.40 M. e
B A A TG Fagale QU ox. Lo . g=rear
WA T
<R gedn 9
THR el
AHR 9q.40 f. x4 f xe.xo fr, (@ x =t x 3.)
T 1:30 (V:H)
Flushing channel dimension q fir. x .20 7. @1 x T)
T Hede
THR ATAHR TF Hodc
ATHR 3 fx3 fL (= x3))
qear |
T wo.xo .
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AT SHAH:
AT BRIST TEd

PEIE

el (periodic flushing mode )

IR FEEdT AR

0.q% ffiffeT s (L4 %)

No. of bays

R

Inlet transition length

3y.3 fu.

co firxg fir x2.30 M. (|, x3.)

Sediment flushing tunnel

q fr.x9.30 . (F.x3.)

TS FAE

THT ATTATHR TFT Hoc
ATFR 2.¥0 fir x 3.yo fr (|Mx3.)
g ¥o M.
T 9:9000 (V:H)
ar @i At i G
ST THR Broad creasted Boulder weir
gtg FwTT afe T U e (073 957 N, 58°Y 187 E)
Materials High Density Polyethylene
g woo fafifHeT
Gate 3 frxq.20 M. (Ex3.)
weir crest level 9% 9¢.00 .
crest length w.c0
weir height ¥.8o f
design flow 0.¥\9 THHeT Ui ThTS

single-side intake

0.0 fxq.40 M.@Nx3.)

gravel trap

Y fr.xq.40 f.(a.x =)

water conveyence

&3 . <Farg qur 0.vo &, Mg

anchor blocks CRCA

Pewa Crossing (Bridge and crossing)
TAH! TS 4z.99 M.
KRS ¥.3Y .
Raar qrgus! avars qou f.
ed areve! Mg .90 .
W Fe &THdT 1L 2T

LSS
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TEAET AL AASAT (Y0 HaTr) &l ATATET T HeATS T
YA BN
P EILS Inverted D shape
TR 3.30 T x 3.4% & (Excavation size)
AT 3voy
T 9:R000
Agueduct
g cy.o M.
s .90 .
T T
PEAES Inverted D Shaped
A 3,40y M.
ATBTT 3.30 f.x3.4% . (Excavation size)
T 9:3000
T gox
afse-q cq . g T 3.30 MLox 3.
Afge-3 96 M. @FE T 3.30 MLox 3.
AlRe-3 YR M. g T 3.30 WLox 3.
Ventilation Tunnel ¥ q 1. g T 3.30 [ x 3.y T

Powerhouse Access Tunnel

yee . awarg T & Wox &

Adit-2 To HRT

qoy . ¥z T 3.30 . x 3.4y @

PH Access Tunnel to Pressure
Shaft

¥z [, @Fars T 3.30 AL x 3.uy f

PH Access Tunnel to PH Crown

R9c 7 @vag ¥ 3.30 AL ox 3.ww

I TFe

PEAES Vertical, Circular Section (Underground)
EELE] 3¢ .
=g & M.
TR TS
PEALY Circular, Concrete encased steel pipe
Vertical shaft diameter 3.30 .
Horizontal shaft size 3.30 . x 3.9y
Vertical shaft length yoe.go .
Horizontal shaft length woo fa,

Diameter of Steel pipe

9.& W./9.4 ™./9.¥ M. T Q M. dia bifurcation
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TEAT@E FAELd AT (Yo HATL) B

ATATETNT THTE HeATE

T P

3yw M/ywes f/3zo8 [ T g0 W

Length of steel pipe (bifurcation)
Thickness of Pipe R0-3% T for tunnel liner
co M for penstock bifurcation

e
EETLS T
AFR ¥2.q fx qy.§ fx 3.y B (@axeEtxg))
Turbine center level AT Fagdle 20%.50 W, A=A
No. of Unit R

RIS
ATHR Y I xqu

TaieT

PEIES Pelton Vertical Axis
Rated speed &00 rpm
TATEART EHa R0 ¥
EIRERIEKI 2 q e

TAET
EEILS Synchronous 3@ AC, Static Excitation
Rated Capacity/Output R3.4%% kVA
Power Factor (PF) 0.T¥
A YO B (Hz)
Rated Speed &00 rpm
Generator Efficiency _ 5 giaerd
Voltage 99 kVA

TFHHT
PEIES Three Phase, Oil-immersed
e R
Rated capacity 24 MVA
Transformer Efficiency 99 %

TAE T

PEALY Inverted D shape
=2k 3.3 MLx3.0u
SIZIES yoy .
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TEAET FAALd ARG (YO HaT) & AAETNT JHT HedTgT
T FEH:
FET A1
FA qAFS 9.5 e
&Har 13% ®.401, Rga afec
S T FECRAT AR WERW e #wF fies g™
eI qaee T
Il
g AEE! qME Fet | 90,305 FRIEE ATEK (GWh)
T AIEHH! A ol 9%3.5¥0 RrmEe @) (Gwh)
FA AME Sl 333.240 frmEEe wm@r (Gwh)
2% uaISEer?Src;;r;/al Energy/Total 30.0Y YR
qoie qad
ST A &0 (/AN | 2q 26y .

)

[EEURCEEL

9.3 B (FUREY 92.3% ¥ AU R.95% ¥)

AT T SR e

&

o N .
Eﬂldg"l diep| eyl

Y

ATATST I TG

Y¥Y (330 989 T 9% Hige)

EISE R GED

Sldlvidlel ol dlld

IDC 9&® 4.%. ©,05,00,28,4R¥.¥% /-

IDC 4%, 9,0%,%29,8Y4,80%.5C /-

AT F AT IDC |fed 4%, %,9¥,2%,83,93¥.36 /-
gihetahl ATaNE aX 93.¥3 Wiera

ROE Q¥.R % e

Net Present Value 9%, 95yo0.v0 e

B/C Ratio Q.39 wfaera

Pay Back Period (Simple) .50 a9

[BRIEEE] ¥& e

id /AT, ATATSHAT T

IDC 9fed 1. ®. 3,59,39,495.36 /-
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TEAET AL AASAT (Y0 HaTr) &l ATATET T HeATS T

3. ATAERIE JATT TEATETeH! BT StEea:

FATATET T AN 2000 BI-3, (&) a7 & Bl a1 Y STHISH [FEgd JEqrRor
e i @ Yo Frifiterar e wvarsHn ftd TeARt a1 TEEE qers ag g
T TRAlg, TAEAAT a1 AN T AeE Ad TSR] AN Y SFeTal ae
I &, 99 L& &, L& &, Headdt & q9T ardrau] LET bl g ST
WART T % Tqd AqEoi Goa HedTg e Tqa- WEae = Wbl g | gEdied
ST S AN T S Yo FA, A A wh 42,94
T el R.39% T AT R9.IEY BFCT AT EADI W WANT A FAATC
AT FATS GeaTgeh! I A=cadr Sfavg | FTEhT 9, gediad e
fArioT TSR T arereroraT e T i e FRTe qars et At i
TTE AedTg TRUH! &l |

X, ATAENT T Hearg Seqa= fafa:

ATASRAT FFIed gvel AHWST ALTAT, a9 qa7 qrameas] Aearagare @i
R050/08% /33 AT THA HRGH T TIT ALAAT TAT FqAH T T TRIHT
TEATZECHT [FATTIOT T ATAEARNT TATE FeaTge Uidaa qaR TRUHT 8T | T
HALGIT YA AT GFdl qeqg Ggaadbl Al AASHD] [Feqd AT
aaA®! AT, ABTE T TRGY G AN TR TRUHT AT | ATATS
YATEd &3 EFEHH aTdEcid Jaed] qveryl qeaTset dgod Ml oy [
Jozosok,09 IRg i@ Rogosq0,03 wF T ffd Rozq/o0y/09 IRg
05q/0%/9¥ W T 059,/0%/9c 3@ R05q/0% /3% GEH FaASHE
FAASHT AN G T OF 92 TIea JA TRUHT P | T JHIH
HATHT ST AR, A, FIAEeT GaE T Fedarar MRUET PR | Wi
A LA ATHT AN ATAST AT AGATDT a7 il e H1 MU
qAT AU &b faeqd ALUIqHT M Surface Geological Mapping/Sub-Surface
Investigations, AT TUEAT ALGFFHT AN Temtop Portable Air Sampler T €afab!
TAX ATIAHT AR €af |9F T Extech Sound Level Meter FRT X Equivalent sound
level M&ITTHT fRAT | ATASHT T & S@AT @IATh! Tieh! UEAR. AETTTH]
T Tadd, HH TN g & a7 [Fg@e &Aae grab sampling method FART TR
AIaer aieh! AT Tgae T TTel TLHREB! WIdT Ied TANTITATAT e TRUH
o | ﬁﬁl‘cb‘ FIAETTAT T@ qAqT qreAshl Pl UAT (Total Tree enumeration) c,
RS FAUEER, WSqdl gl qeargal Al qed WHHR saha Feaaid,
ERE N (Transect Survey Method ), qﬁﬁ“@_cblf AEATAHT AT Project Alignment EIE
Line Transect &7 &9 foTg Y& 200 W@l AT Point Count And Area Search Tafer
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TEAET AL AASAT (Y0 HaTr) &l ATATET T HeATS T

WM T qAT AT ALAIT TRISHULI ASSESMENT TOOL, IFC 2021 T AT
ALLTT WEHA YA T MRS G | qHlsis, Aidd T qiedias ararE
Tl qeATEe® Ggad I HAA TINT GAA/TAH  ATADA, AU
TRHRATAIH] GARd, HET BN SARHET wqardr (Key Informant Interview ),
qdied Fawd (Group Discussion) TAT TATAAHT BRGY FA&0 T RUSH! {427 |
JEHT AR adERy WA FIAEe, 060 w1 FEW & FHiGH yEdE
FHTAFITAE JHIEd &7 WH] WSl aeT 4 oy T ffd R05q/0% /9 A
T GUHRATAT ey, T, T, HATT T TAHT TEHT AT TEHTRarr
AEH GAaTed! ATASH T VTGS a5 MRUS! T | dEs-e gqars T
AT N AEsME gIarsed! Mid, 6, TOF T AU gFerdl =R TR
AT AN T AT ™A qealiadl Wid 3059 /0% /Y Td FoAT G
o WEfieT Uh. UA. A1 U gEAT WEROT TNUHT BR | cHE gedrEh!
FHTATIITAE ATAETAT O qF JHEHT qreegar g foq b foifea Tagsma
ITY TS st gE A R059 /0y /3¢ W ART fE o FRER
T GH g TRuEn R | a3 afEmr geer g Ted e
A FawEe, 2000 BN ATA-2 TAMGHSH] SEAT TAET SAHT A LT,
HIAT, WP MAL-Y Hred, A ddiw-ar avfa, = #ifesr =n fa, = d=aed
A1, e €Eee e, TACR RS TS 5Ty Al T Bt
Ereh TEAT, TAELT TEITHT QAW THT G I T oesbl AL TGHT &
| F9%T AR e Fad @@l Friause BRSH a9 Sriad, Sgara9,
Gteerd, a9, B Hred, Riedl e s, S5, Aedid Sriad qg@araHr
T A HAT GGAATHAT I GEA S T HeedT TR MRS [ |

TEY FgAT RSN qEATFECAs AIAE ST e, J06l qUr AR
AAETAT FAT Gearg b 040 AR FAEEEH! Heeqmur T8 Arararvig
THE HeAT$ Uldaed qaR qiRua! § |

Y. TEQTERT Featread A, ST q A9evs:

SEde AT Bra-ad" Tl AT g =i, HEAId, T/ AT Ao,
U, e, FEferr, wrifaf, weve qur seadiEa affa weiiar TREdET T A
AferaTHT FIeqd ©TH Soetd@ g | A TRUHT GeT B TEdEveedr gt
o, (089 /5R-R08Y /5%, AT ATAERT Hid J00E, AET a9 Ad 200K,
Uz Sy aiReEa Afd 00, LT Ha@mEsg gLe a9 T=eed Hiid, 098,
Fi Afw ffar A, 083, Sobga BfEm Afa 04z, Fw@ERT G i
J0UE, a9 U R0UE, M Witd UT J03Y, YITANT UT 300§, AR TN fad
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ok eI . . i L i

SAAETIT U 306y, Wre AGHR T @re O Fvaedl U, R0y, faug sifew
“IAHT TN AAEIOT YA, 00, TIME TWHR Fooa UT 08y, FHad
AT qAT FTEAAHT AR SR FI=01 U7 093, 57 UF 06, HEHAT
AT U RO&C, ™A U, 0¥R, e UF, J0YR, ATarerer G HaHTae
R0, HIETHAT SHFEATH HIaEe 000, a7 MA@ R0, FREEET wTeia
qraToe GLET MoamEedt J00Y, ASHIKHT e Tea=d FaamEed, 0Ly, Traa=qa=t
watgR AT [T J0us, A gLEAT TS BrE, 08y, qqd! aam
FEE, R00Y, AET A R AURTE, 300, T3, RE a9r aqar Icaa,
sl qoT sgaedr gFerdl WIETE 300, EAMHl UER el AMT AIEUE,
R0&R, AYHN TRAX T AT AUETE, 0&%, UYeIed™ HeMld, 00Y,
S fafaear wFaeet wemiy, .43, ST wEER wEEE, 1]6%, GHer
TS TN ATEAAD! AT AL Feereell Herai-e, 363 A Wbt g

&. e araacfa e
§.9. W% ArarERT:

e AT 051 ddeare Qoo g 9,498 M. wFEl IemEsl e
FARdd Wl g | Fet Tl g NUel Tete W g | AT & SRET
AT S Sl erg | I A Bedrock, River Terraces, Colluvium Deposits,
Landslide, Snow Fed High Mountain Terrains T Alluvial Soil SEcD H@br%z | e
ATATST SAHT IAST (B AHE! BTEAMUET TS | TJ9 &3l diI=hH THHAT 33.00°
Y. T AEHN §3.40° F, T g g | AASHT SAET G afis a6 3,033
faferfeT T Semar &= 935.9.3Y o fFifieT Wl g | GLOF F¥adl Aeqa=ae
A a0 BHATA JEIad ARSI gasene ¥3 &, M. @1 g0 saftad g
| A1 BT ekl WT dieare [T g a1dl Celid R ATE W R.¥0 HUeT qWY
AN JHIU TRUHT § | TH ATASAIRI F7cb Arsehl Annual Suspended Sediment
Load ©.¥€ Taferss a1 wfq =f Te aqam RUHT & A Bed Load %R,609.4 T
gfd a9 W@ ATAM TRUHI F | USGS HI M7.8 I Shake Map T ATHTHT ATATSAT
&3 (Modified Mercalli Intensity Scale) Elﬁﬁl'l:rlntensity level V &bl g | ar Intensity
level AT &[T HFIT T HEIH &(d g GFATET afdgg |

§.3. We® ArAET:

TEATT AT EAAT HEIqdT RIS 9asR a9 el qgg | Stainton (1972)
HT ATIAR ATAST TG ST qeaaqan: Hee-#ed T wamal-rfE, Ifaaes! a9
WEUHT G | AT T &7 I3 QHETIS a9 T [UselarEr |Ed a9
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TEAET AL AASAT (Y0 HaTr) &l ATATET T HeATS T

T ZRACT WHEH a7 Wh! G | ATAH JHIAT SAT T3 & TTeaicg &l
Helle, SfeY, HE, AT, e, Fered, Sfw, fi, i, s, wreen, g, ey
WHT G | AT R T AARD G FSH &4 qL TZ Wb FAd Aed
9 T&A CITES HT Category-1l T IUCN T Endangered E[&Td AT qeidhd el
e |

ATATSHT & aIX Te1 NTFPs/Ethnobotany T T HETaqUl JSIAHT STelr=rl, H,
feuy, ot srwer, fadund, FRear, a9 9% Als Wl g1 | 9 3068 Fiden
FEY (Rajbhandari and Dahal, 2004) AT T&a! AR TRUHT § | TIT ALTTH

HHAT AT THIET EFTAT F R TAHT GEUe® (e TRUHT Y | garead
YNl CITES T Category-11 T THET B |

TIENTT AETTTAHT FHHHT ATAST THIET &7 aAE FA 0 TSR] TATem IR,
FA U3 ISIAH] Trgiee, © TSlide] IHT=R 991 GgIee T 3 JolldaT /gl Whe

TRweRT o |
ATATST &AW {be NRUHT TR &Y Hed 3 YSIAeT near threatened T 9 WIT

vulnerable T8 Y YT IUCN Tl fehamsrar Geiihe €8T G | <Oed ATATSHT &0
WEUHT =T HeY ¥ TSdHT =1 s CITES appendix HT GATAL TRTHT F | T@AT
ECIGIE tﬂ?@ Hiegl ey gﬁ IGAT (Schizothorax richardsonii) IUCN Tar ferarerr
vulnerable category AT ﬂjﬁ;‘ﬁ TEHl g |

FEATT ATATSHAT FAIeT B ST @Il & oeT T 9 Wit 4 T4 el & A
THA gad Tge MO MRUHT g | W IResr qwa e @i
2050/0%,/03 3Rg 3050,/0% /90 TFH WA I THAT T3 &I S RIeTgaht
TYEEAT (A7 Teiast A AUl Rl | THAT Ggaal HHAT 3ga1 @I =
s, o T sl Wige® wguaT Y 9N Yar S ge A9 /i U
foRIT | SITeTaT et AT Wed WawaT Gell o A9el 9 9.6 W, L awrg T 93.9%
T AT @HT T T wenrear W R W, L wwarg T 0.9y T Aol Wl
ot | 7@l sreamoens JReaqel AT gty W R @i 20590y /00 R
R059/0% /9% TFH g9 WGEH! TSld @Ieieh! AT SEar T Ual @Il S gTi-ush!
forll corgar g9 %+ wetaswT A A |

§.3. OIS, AME A iEHiad ararar:
AT BT § GGAAAT Soelihl Tl Faed 1,45,0¥q Whl g Tqqed

TEUH FHGEAT 9%, % 9% T ARAH! THEE 5, YER Wl § | AU, A
T TMSUARTH] Fel T 93,¥3Y Whl G STqHed JTUH! A6 &,%0Y
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TEAET AL AASAT (Y0 HaTr) &l ATATET T HeATS T

T ARATD! SIHET &,430 WHl § | HH MSHIHHAT ST 3,508 TG Wl
T | AT AT TS UTeTehTehT ATETdT BX & 5. %\8 YT T AT AigaiTsh! areTedr
T £9.98 T IO AERAT 3T BY.3C Ted wWal § |

AT AT qI1 FSAATAE A CE XYL YAHA TIAT YAAT g g |
SARTEAT JHIT AT ATARAT AT TATET SR Hed Aigalahl FHaT 93 (93.2§
TIAET) S T AT TRUHT AW 03 (5Y.55 Fiae) T4 Aiedr T T
BT AEAT (9.9 WAIT) ST TEhT UBUHT PR | qiEd eRgdwn sRyd
FALUAE Yo qeAqTg ATAR TATAd g e TE@l Yy Whl § STqAT o]
FEIT 30 T WiaTH! Gl 9% Wh! TEUH § | Fa& ARTHT TGUAAT 40,90
TAd T, ¥.&Y FAU TeS, .33 WAd & T .33 a9 Al-Aie Srasiid
AL TR T B Sfvg | T TGS He UX.6q WieTd SRgdes e
SART-SIHAHT SANGd @TETeel qUAepl N @ I srawg 9 YY. Q% Jiaerd
TRYAEATE ATF TAIHT Feaed @remeel S @ T Sfeeg | e sgdmn
q T ¥ AT FHIEY WA @ T URER §.%C Y9, % SRg ¢ A 9F
G T IR ¥C.5Y e Wl T & 3RF 4R AT a8 @e T IR ¥y.9%
GreTd et g |

ATASTT T BRES Wed Fawear afe 3.¥R Wi weeedr o ow e
T 9 TEE of Wee 36.39 Uwd, 9 g¥ Aeee &.%8 g ¥ e
gH AEE 2.33 WAwd wHl =l |

AT TATAT BRGART Tl STAHEd] W € §.009 WAed AT AT FBarered
HT o1 IdEhed IHL TAEHT AT 9L a9 <RI AT T §0 A4 Weal FiTehl IHL
TE @A g | IEd iR I A go wear Wiy, frer (4 3Ry v ad) qer
AT (4 TRI 9y A7) BT IH GHE HH: 6.9 TAed, .Y Haerd TIL.63
(T Whl F |

AT JHIET & & BRGAAT SASNABT IH THE Aehabl S8ed] Tl Y03 @bl
Y Y ATIRAT T8 AT T ¥3.96 Ued @Hl § | TW AN qeAHD
TEHT (& TEARE B/ART Aol THIH! BRI TAqH g a1 Al Weal Wil AeaaT
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Executive Summary

1. Introduction of Project:

The proponent of proposed Ikhuwa Khola (40 MW) hydroelectric project is Upper Arun
Hydro-Electric Limited. Ikhuwa Khola is a tributary of the Arun River. The proposed project
is located in Makalu Rural Municipality, Ward No. 4 (previously Pawakhola VDC, Ward No.
4,5,6,7 and 8) of Sankhuwasabha District, Koshi Province. The project's License Boundary
extends from 87° 21' 16" E to 87° 25' 07" E longitude and from 27° 35' 15" N to 27° 36' 45" N
latitude.

The project will construct a dam with a height of 6.20 meters and a length of 16 meters, 500
meters upstream at the confluence of the Pewa Khola and Ikhuwa Khola. The dam will divert
a water flow of 7.8 cubic meters per second through a gravel trap and connecting channel to a
settling basin. Clean water will then be conveyed through a 3,504-meter-long tunnel to the
surge tank. Subsequently, this water will be directed to an underground powerhouse, located
near Karmaranga in Makalu Rural Municipality-4, via a pressure shaft. A Pelton turbine will
generate 40 MW of electricity. The discharge water from the powerhouse will be released into
the left bank of the Arun River through a 585-meter-long tailrace tunnel. Additionally, to
maintain discharge during the dry season, a Broad Creasted Weir will be built on Pewa Khola,
using an 800 mm diameter HDPE pipe to manage a flow of 0.47 cubic meters per second. All
the proposed structures will be located on the right bank of the Ikhuwa Khola.

The electrical energy generated from the Ikhuwa Khola Hydroelectric Project will be evacuated
through the Rastriya Prasaran Grid Company Limited proposed Arun Hub at Haitar through
the construction of a 1.8 km long single-circuit transmission line with a capacity of 132 kV.

2. Project Salient Feature

The proposed Ikhuwa Khola hydroelectric project will use water from Ikhuwa river and Pewa
river in dry season to produce 40 MW. hydro electricity. The total head of this hydropower
project is 586.05 m. The design discharge is 7.8 cubic meters per second (Qas1.0s). It produces a
total annual energy of 233.95 gigawatt hours (GWh). Other features of the project are given in
the table below.

PROJECT SALIENT FEATURES

General

Name of the Project Ikhuwa Khola Hydropower Project

Name of the River Ikhuwa Khola (project Uses Water from Pewa Khola
in Dry Season)

Type of Scheme Run-of-the-River (RoR)

Project Location Makalu Rural Municipality of Sankhuwasabha
District Ward no. 4

Province Koshi Province

Latitude 27°35' 15"N to 27°36' 45"N

Longitude 87°21' 16"E t0 87°25' 07" E

Total Capacity 40 MW
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Public Acess Road

1.91 K.M from Koshi Highway to Arun River
Proposed Bridge and 15.616 K.M from Arun River
left bank to Headwork Area

Hydrology

Catchment Area at intake
Catchment Area at powerhouse

128.5 km?
26978.27 km?

Design discharge

7.8 m¥/s (41.05 % Exceedance flow)

Long term average flow

10.82 m®/s

Minimum Monthly flow

2.19 m¥/s

Design Flood at intake

402.37 m®/s (100 years flood)

Design Flood at Powerhouse

2761.21 m®/s (100 years flood)

Weir:
Type Ogee Weir
River Bed Level at Dam Location 1501.00 masl
Weir Crest Level 1506.50 masl
Dam Platform level 1512.00 masl
Crest length 16 m
Design Flood Flow 440.27 m¥/s
Undersluice:
Type Radial gate
Number of openings 2
Invert elevation 1500.80 masl
Opening size 4mx4m(WXH)
Stilling Basin:
Length 30m
Invert Level 1495.00 masl
End Sill Level 1497.40 masl
Intake:
Type Side intake
No. of openings 2
Invert elevation of orifices 1503.50 masl
Top elevation of orifices 1505.50 masl
Width x Height (of each opening) 3mx2m (W XH)
Gravel trap:
Particle size to settle >5mm
Number of chambers 1
Length 11.5m
Width 5m
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Depth 7.5m
Bed slope 1:30 (V:H)

Flushing channel dimension

I1mx1.2m(WxH)

Approach Culvert:

Type Rectangular box culvert
Number of culverts 1
Length 70.5m
Size 3mx2m (W XH)
Settling Basin:
Type Surface, periodic flushing mode
Particle size to settle down 0.15 mm
Trap Efficiency 95 %
No. of bays 2
Inlet transition length 34.3m
Size of Basin 60mx8mx9.2m (L xBxH)
Longitudinal slope 1: 50 (V:H)

Sediment flushing tunnel

1x1.2m(BxH)

Headrace Culvert:

Type Rectangular box culvert
Number of culverts 1
Length 240 m
Size 24x2.4m(BxH)
Slope 1: 1000 (V:H)

Pewa Khola Structures:
Weir type Broad creasted Boulder weir

Location of weir

Pewa Khola (27° 36’ 18” N, 87°24°16” E)

Material High Density Polyethylene
Size of pipe 700 mm

Dimension of gate 2m. x 1.2m

Weir crest level 1516m

Crest length 7.6m

Weir height 4.7m

Design flow 0.470 cubic meter per second

Single-side intake

0.6m x 1.5m (BxH)

Dimension of Gravel trap

5mx1.5m (LxB)

Water conveyence

63m length and 0.7m circumference

No. o Anchor blocks

7 Nos.
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Pewa Crossing (Bridge and crossing)

Length of bridge 58.71m
Width of bridge 4.25m
Capacity 55 Ton
Length of steel pipe 107 m
Diameter of steel pipe 21m

Headrace Tunnel:

Type Inverted D shape
Diameter 3.3 m x 3.55 m (Excavation size)
Length 3504 m
Slope 1:2000
Adit Tunnels:
Adit 1 281 m length of excavation size 3.3 m x 3.55 m
Adit 2 216 m length of excavation size 3.3 m x 3.55 m
Adit 3 252 m length of excavation size 3.3 m x 3.55 m

Ventilation Tunnel

141 m length of excavation size 3.3 m x 3.55m

Powerhouse Access Tunnel

466 m length of excavation size 6 m x 6 m

Adit-2 To HRT

104 m length of excavation size 3.3 m x 3.55m

PH Acess Tunnel to Pressure Shaft

148 m length of excavation size 3.3 m x 3.55m

PH Acess Tunnel to PH Crown

218 m length of excavation size 3.3 m x 3.55 m

Surge Shaft:

Type Vertical, Circular Section (Underground)
Height of surge shaft 38 m
Diameter 6m
Invert level 1486.1 masl
Maximum Upsurge 1514.4 masl
Minimum Downsurge 1496.8 masl
Pressure Shaft:

Type

Circular, Concrete encased steel pipe

Vertical shaft diameter

3.2m

Horizontal shaft size 3.3mx355m
Vertical shaft length 577.6m
Horizontal shaft length 700 m

Diamerter of Steel pipe

1.6m/1.5m/1.4 mand 1 m dia bifurcation

Length of steel pipe

345 m/ 457.8 m /380.7 m and 60 m (bifurcation)

Thickness of Pipe

20 mm to 28 mm for tunnel liner
60 mm for penstock bifurcation

Powerhouse:
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Type Underground
Dimension 49.1mx146mx355m(LxBxH)

Turbine Axis level

909.8 masl

No. of Unit 2

Switchyard
Dimension 25mx15m

Turbine

Turbine type Pelton Vertical Axis
Rated capacity 20 MW
Rated speed 600 rpm
Rated Discharge 3.9 m3/s
Turbine Efficiency 91 %

Generator

Type Synchronous 3@ AC, Static Excitation
Rated Capacity/Output 23.529 kVA
Power Factor (PF) 0.85
Rated Speed 600 rpm
Generator Efficiency 98 %
Voltage 11 kVA
Transformer
Type Three Phase, Oil-immersed
Number 2
Rated capacity 24 MVA
Transformer Efficiency 99 %

Tailrace Tunnel

Type Inverted D shape

Length 585 m

Diameter 3.3x355m

Transmission Line

Length 1.8 km

Voltage level (kV) 132 kV single circuit

Substation RPGCL Proposed Substation at Haitar
Power and Energy Output

Design discharge 7.8 m%/s

Gross head 596.7 m

Net head 586.05 m

Installed capacity 40 MW
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Dry Seasonal Energy 70.308 GWh
Wet Seasonal Energy 163.640 GWh
Total Annual Energy 233.950 GWh
Dry Seasonal Energy/Total Annual | 30.05%
Energy
Social Indicators
Total Forest Area 21.265 ha.
Private Land 21.536 ha. (Permanent 19.35 & Temporary 2.185 ha.)
Project Affected Families 86
Affected housing Structure 4
Project affected Population 445 (Male 230 & Female 215)
Finanical Indicators
Construction Period 4 years
Net Present Value 1840.7 MNRs
Internal Rate of Return 12.43 %
Rate of Return on Equity 15.99 %
B/C Ratio 1.21
Payback Period (Simple) 6.8
Financial cost without IDC 8,08,00,97,524.49 NRs.
Financial cost with IDC 9,149,263,134.37 NRs.

Financial cost with IDC per MW 22,87,31,578.36 NRs.

3. Rationale of Environmental Impact Assessment:

According to Environment Protection Rules, 2077, Schedule 3 (a), point 5 of Forest Sector, if
the proponent chooses to use more than 5 hectares of land in forest area, forest conservation
area, conservation area, buffer zone and environment conservation area in development
activities other than construction of transmission line and upgradation, rehabilitation or
reconstruction of national highway or feeder roads for expansion of width up to 50 kilometers
and Schedule 3 (f) Energy, Water Resources and Irrigation Sector (1) (a) there is a legal
provision to conduct environmental impact assessment before construction of a hydroelectric
power project with capacity below 50MW. The capacity of the proposed Ikhuwa Khola
Hydropower project is 40 MW but the forest area to be used is 21.265 hectares, so
Environmental Impact Assessment of this project has been conducted.

4. Study Methodology:

The Environmental Impact Assessment (EIA) report has been prepared based on the study of
reference materials related to the project, the approved terms of references from the Ministry
of Forests and Environment dated 2080/09/22, and the analysis of data collected through field
studies and observations.

Prior to conducting the field study, a feasibility report of the project, checklist, and household
survey questionnaires were prepared for data collection related to the project. To collect
information on the existing environmental conditions in the project-affected area, two field
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visits were conducted: from 2080/09/01 to 2080/10/03 and from 2081/04/01 to 2081/04/14 and
for conduction of public hearing from 2080/10/18 to 2080/10/28.

During the field visits, the project sites were observed, measured, and surveyed using
questionnaires and interviews. Additionally, in accordance with Rule 6 of the Environment
Protection Regulations, 2077, a public hearing was organized on 2081/04/21 in Ward No. 04
of Makalu Rural Municipality. This public hearing involved local stakeholders, organizations,
institutions, offices, and representatives of local government bodies to collect feedback and
suggestions. Observation and photographing of the project area was done for the collection of
physical environment data and Surface Geological Mapping/Sub-Surface Investigations for the
detailed study of the project area, and the sound level was measured with the Extech Sound
Level Meter and Equivalent sound level was calculated, Air Quality was measured through the
Temtop Portable Air Sampler. The grab sampling method was used to study the water quality
of the Ikhuwa river in the project area. For biological environment the total tree enumeration,
For non-timber forest products, interviews with key informants for data on herbs, wildlife
(Walkthrough Survey/Transect Survey Method), for the study of birds, Project Alignment is
taken as Line Transect using Point Count and Area Search method at every 200 meters. Fish
study was done using TRISHULI ASSESSMENT TOOL, IFC 2021 fish study protocol. While
collecting data related to social, economic and cultural environment, direct observation,
Stakeholder consultation, Group Discussion, Key Informant Interview and household survey
of the affected were done.

For the purpose of the public hearing, notices regarding the date, time, location, and
information about the project were published in the local newspaper, Pakhriwas Weekly, on
2081/04/14, and also broadcasted through Sagrila FM. Furthermore, a public notice was
published in the Karobar National Daily on 2081/04/27, requesting written feedback and
suggestions within seven days regarding the potential environmental impacts of the proposed
project.

Before publishing the notice in the national daily, information was posted in accordance with
the format specified in Schedule-9 of the Environment Protection Regulations, 2077. Notices
were displayed at various local offices, educational institutions, and health facilities in the
affected area, including Makalu Rural Municipality Office, Makalu Rural Municipality-4
Office, Seti Kanya Adharbhut School, Kalika Adharbhut School, Shri Panchpokhari Adharbhut
School, Pawakhola Health Post, Chasuwatar Community Health Unit, Additionally, notices
were also posted at district-level government offices, including Division Forest Office,
Sankhuwasabha, District Development Committee Office, Sankhuwasabha, District
Administration Office, Sankhuwasabha, Land Revenue Office, Sankhuwasabha, Survey
Office, Sankhuwasabha.

The data collected were analyzed for impacts in accordance with the Environment Protection
Regulations, 2077, and the National Environmental Impact Assessment Guidelines, 2050.
Based on this analysis, the Environmental Impact Assessment (EIA) report has been prepared.

5. Project Related Policy, Law and Standards:

The project related policy, Act, Rules, Standards, Directives and conventions were reviewed.
The main reviewed laws were Sixteenth Plan (2081/82-2085/86), National Environmental
Policy, 2076, National Forest Policy, 2075, National Climate Change Policy, 2076,
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Hydropower Development Policy, 2058, Environment Protection Act, 2076, Forest Act, 2076,
Land Acquisition Act, 2034, Land Use Act 2076, Local Government Operation Act, 2074,
Control on International Trade in Endangered Wild Flora and Fauna Act, 2073, Labor Act,
2074, Solid Waste Management Act, 2068, Contribution Based Social Security Regulations,
2075, Environment Protection Rules, 2077, Forest Rules, 2079, Solid waste Management
Rules, 2070, Wildlife Friendly Infrastructure Construction Guidelines, 2078, National EIA
Guideline, 2050, National Standard on Noise Quality, 2069, National Standard on Air Quality,
2069, Rotterdam Convention, 2004, Convention on Biological Diversity, 1992, Convention on
Tribal Affairs, 1989, Endangered Wildlife and the Convention on International Trade in Plants,
1973 etc.

6. Existing Environmental Condition
6.1. Physical Environment:

The proposed project is located at an elevation ranging from 900 meters to 1,516 meters above
sea level. The area is characterized by steep mountainous terrain on both sides of the river. The
project site falls within the Lesser Himalayan Zone. The geological features in this region
include bedrock, river terraces, colluvium deposits, landslides, snow-fed high mountain
terrains, and alluvial soil.

Based on climatic conditions, the project area falls within the subtropical climatic zone. The
temperature in this area can reach up to 32.7°C in the summer and drop to 13.5°C in the winter.
The average annual rainfall in the project area is 3,022 millimeters, and the catchment area
covers 128.535 square kilometers. According to studies related to Glacial Lake Outburst Flood
(GLOF), the Lower Barun Glacier Lake is located 43 kilometers away from the proposed
project's powerhouse.

In the event of a glacier lake outburst flood (GLOF), it is projected that the flood wave would
reach the tailrace within approximately 2.40 hours. The estimated annual suspended sediment
load at the intake site of the project is 0.46 million tons, with a bed load estimated at 92,601.5
tons per year.

Based on the USGS M7.8 Shake Map, the intensity level of the project area, according to the
Modified Mercalli Intensity (MMI) Scale, is Level V. This intensity level indicates the potential
for strong shaking and moderate damage.

6.2. Biological Environment:

The proposed project area is characterized mainly by Temperate Deciduous Forest. According
to Stainton (1972), the primary forest types in the affected area include Chilaune-Katus and
Malato-Siris forests. Within the affected area, there are two community forests: Deurali
Community Forest and Piplepaka Community Forest.The main plant species found in the
affected area includes, Phalat, Malato, Chilaune, Badare, Byapari, Mauwa, Gogan, Siris,
Bhalayo, Kaulo, Paiyu, etc. Non-Timber Forest Products (NTFPs) and ethnobotany, significant
species in the vicinity includes, Cinnamon, Mel, Timur, Titepati, Chiraito, Tarul etc. Among
the herbs/plants found around the internal access road area, it was found that the forest Ban
Tarul is listed in CITES Category-I1 and IUCN’s Endangered list.
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In Nepal, there are records of 377 species of orchids (Rajbhandari and Dahal, 2004). During
the field study, a total of 9 species of orchids were recorded in the affected area. These orchid
species are listed under CITES Category-II.

During the field study, a total of 10 species of mammals, 53 species of birds, 7 species of
amphibians and reptiles, and 3 species of fish were recorded in the project-affected area.
Among the mammals recorded in the project area, 3 species are listed as Near Threatened and
1 species is listed as Vulnerable in the IUCN Red List. Additionally, 4 species of birds found
in the area are included in the CITES Appendices.

The fish species found in the Ikhuwa Khola include the snow trout (Schizothorax richardsonii),
which is listed as Vulnerable in the IUCN Red List.

In the proposed project area, sample collection sites were established at a total of 7 locations:
6 sites in Ikhuwa Khola and 1 site in Pewa Khola. During the sampling, fish nets were deployed
on the date 03-10/09/2080, and fish samples were collected from these sampled sites.

From the sampling sites, three species of fish were found in the nets. Specifically, in Ikhuwa
Khola, Snow Trout (Schizothorax richardsonii), Titepati (Parachiloglanis hodgarti), Telkaphri
(Psilorhynchus pseudecheneis) were recorded: In Pewa Khola, only the snhow trout
(Schizothorax richardsonii) was found.

Among the fish caught in the nets, the largest snow trout measured 11.6 cm in length and
weighed 13.42 grams, while the smallest fish measured 2 cm in length and weighed 0.14 grams.

6.3. Socio-economic and Cultural Environment:

The total population of Sankhuwasabha District, where the project is to be implemented, is
158,041, with 79,579 males and 78,462 females. The demography of affected rural
municipality. Makalu Rural Municipality has a total of 3,476 households. The literacy rate in
the affected municipality is 68.47%, with a literacy rate of 61.17% for women and 75.38% for
men.

The construction and operation of the project are expected to directly affect 86 households.
Based on the land ownership certificate, among the project affected households, it was found
that 12 (13.96 percent) of land was in the name of women, while 73 (84.88 percent) of land
was in the name of men and 1 (1.16 percent) was found to be in the name of both women and
men. According to the household survey of the affected households, the total affected
population is 445, comprising 230 males and 215 females. The survey indicates that among the
affected households, Rai 90.70%, Gurung 4.65%, Kshatriya 2.33% and Sherpa-Bhote 2.33%.
Among the affected households, 55.81 percent of the households are not able to eat for the
whole year with the food produced on their own land, while 44.19 percent of the households
are able to eat for the whole year with the food produced on their own land. 6.98 percent of
families can eat for 1 to 4 months, 48.84 percent of households can eat for 5 to 8 months, 44.19
percent of households can eat for 9 to 12 months.

Among the affected households, the largest proportion of the population practices Kirat religion
(53.49%), followed by Christians (37.21%), Buddhists (6.98%), and Hindus (2.33%). The
project affected households in terms of age demographics: Economically active or productive
age group (15 years and older, up to 60 years): 66.07%, Dependent age group (over 60 years):
8.76%, Infants (1 to 4 years): 9.44% and Children (5 to 14 years): 15.73%.
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Excluding the children age group, the total population of the 86 affected households is 403. Of
this population, 43.18% are engaged in basic level education. Due to the lack of secondary
education institutions close to home, only 2.23% of both men and women pursue higher
education (bachelor's level or above). The illiteracy rate among women is 13.15%, while
among men it is 6.20%. It is observed that the literacy rate among women is lower compared
to men.

Regarding cooking fuel, 88.37% of the affected households use firewood, while 11.63% use
both gas and firewood. The firewood is sourced from private forests, Deurali Community
Forest, and Piplepaka Community Forest. For lighting, 61.62% of households use electricity
from the local Ikhuwa micro-hydropower plant, and 38.37% use solar energy. The affected
households use spring water for drinking purposes.

7. Alternative Analysis:

Five different alternative scenarios has been studied for this project which includes alternative
alignment, design, technology, time schedule, raw materials, use of forest etc.were analysed
and even no project option was also considered and evaluated. Among five project construction
option no. 5 include Surface power house, surface penstock pipes and affect 25 housing units
along with ward office and Setikanya primary school. Option no.1 include long tailrace tunnel,
affecting near by Karmaryang village due to audit and tailrace tunnel below the village. Option
no.2 include 841 m. long tailrace tunnel and long power house portal along with additional land
requirement and long construction duration. Option no. 3 posess low head and 1 mw less
capacity. Among the options, option no. 4. The tailrace tunnel is about 585 m. with
underground power house. The tailrace tunnel should be built less, the power plant access
tunnel should be built less, the land used for the structures will be less needed, the construction
will be completed in less time and Dry Energy is also 0.4 percent more.Alternative 4 seems to
be feasible comparing Economic, Social and environmental friendly in comparision with other
option.

8. Impact on Environment due to Implementation of Proposal
8.1. Beneficial Impact:

The proposed hydropower project is expected to provide employment opportunities for a
maximum of 584 people during the construction phase and 35 to 40 people during the
operational phase. Local residents will be given priority for employment based on their skills,
allowing them to benefit directly from the project.

In addition to employment, the increased influx of people and workers in the area during
construction will create opportunities for local businesses. Local residents can engage in trade
and commerce, and agricultural products can be sold to project workers and staff, generating
additional income.

The project will also enhance the technical skills, experience, and expertise of local workers.
Training will be provided to workers, leading to an improvement in technical skills. Efforts
will be made to ensure that women are given equal priority in employment, training,
orientation, and awareness programs, thereby enhancing their skills and capabilities.

The construction of total length of 17.528 kilometer internal access road for the poposed project
will improve transportation and accessibility for the local community. Furthermore, the project
will contribute to local development through various community support programs.
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According to the royalty distribution arrangement for natural resources, 25% of the total royalty
will be allocated to the local government, benefiting the affected local authorities. Additionally,
the project will produce 40 MW of renewable energy, contributing to foreign currency earnings
through electricity exports.

8.2. Adverse Impact:
8.2.1. Physical Environment:

The proposed project will require a total of 42.9 hectares of land. Of this, 38.395 hectares will
be used for permanent purposes, and 4.5 hectares will be temporarily used during the
construction phase. The land currently serves as forest and agricultural areas.

The construction of various structures on this land will result in changes to the current land use,
vegetation loss, landslide and soil erosion etc. Similarly, there is a possibility that there are
three one-story houses made of stone and mud in Pawa khola village in the headworks area of
the project due to the blasting during the construction of the project's tunnel. The construction
of various structures for the project will alter the current state of the land due to excavation
activities cause soil erosion and landslide, instability from blasting activities, pollution due to
waste etc.

Construction activities such as excavation and road building will generate dust, leading to air
pollution. Smoke emitted from machinery and vehicles used in the project will also contribute
to air pollution. Additionally, construction equipment like bulldozers, cranes, and trucks
produce significant noise. Activities such as excavation, blasting, crushing, mixing, and
transportation can further increase noise levels. Concrete mixers, pumps, and the process of
pouring concrete also generate substantial noise. Diesel generators may also contribute to
higher noise levels.

Air and noise pollution can adversely affect human health. Construction activities and
deforestation can increase soil erosion, leading to higher sediment levels in rivers and affecting
water quality. Pollution of rivers can have negative impacts on aquatic life, including fish.
During the construction phase, the use of cement mixers, explosives, dry batteries, lubricants,
paints, vehicles, and machinery may lead to spills of oil, grease, and chemicals. If these
substances enter water sources, they can cause water pollution.

If solid waste generated during the construction phase is not properly managed, it can have
adverse impact on the local environment. Waste can lead to the spread of diseases, cause
unpleasant odors, and affect the local aesthetics. Additionally, the collection of construction
materials will alter the landscape, result in riverbank erosion and water pollution.Blasting
during tunnel construction can cause vibrations that may damage nearby physical structures
and potentially dry up spring water sources. Similarly, the operation of crushers and batching
plants will contribute to air, water, and noise pollution.

During the operational phase of the project, reduced water flow in low-flow river areas may
impact the microclimate. Noise pollution from the power house can adversely affect the health
of workers. Sudden release of water from the river could also impact local communities living
in the lower riverbank areas.
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8.2.2. Biological Environment:

The construction of various structures for the proposed project will require the use of 21.265
hectares of forest land. This will necessitate the removal of a total of 2,146 trees, leading to a
reduction in forest cover and a shrinkage of wildlife habitat.

The reduction in forest cover in the project area will directly impact wildlife habitats, activities,
and movements. Additionally, the implementation of the project will put extra pressure on
forest resources, increase the risk of forest fires, raise the likelihood of poaching, and may lead
to the spread of invasive species. The construction of the dam may affect the migration of fish,
and changes in water flow in low-flow areas can impact aquatic life. Overall, the project will
have adverse effects on the biological environment.

8.2.3. Socio-economic and Cultural Environment:

For the proposed project, a total of 21.536 hectares of private land will be required. Among
this, 19.35 hectares will be used for permanent structures, while 2.185 hectares will be used
temporarily during the construction phase. The land required for permanent use will be
acquired, while the land needed for the construction phase will be leased.

The acquisition of private land will affect a total of 86 households. The loss of private land will
result in damage to 14.87 metric tons of crops and 5.8528 metric tons of cash crops, leading to
a decrease in agricultural production and negatively impact on food security. Additionally,
0.094 hectares of community land belonging to Shri Setikanya Primary School will also be
required and will be acquired similarly to private land.

The construction of internal access roads will damage 4 private houses. The construction of
various project structures will necessitate the removing of 2,631 trees from private land, which
will reduce local access to timber and increase pressure on forest resources.

The project’s construction and operation will also have adverse social, economic, and cultural
impacts like pressure on local resources, occupational safety and health, conflict between
workers, child labour, discrimination issues etc.

9. Measures to enhancement the Beneficial Impact and Mitigate the adverse Impact
9.1. Beneficial Impact Enhancement Measures

The project implementation is expected to have several beneficial environmental impacts. The
project will enhance the beneficial impact by giving Priority to local people for employment,
which will directly benefit the community. This approach aims to create job opportunities for
local people, enhancing their economic stability and involvement in the project. The project
will utilize local agricultural produce, contributing to the local economy and supporting
farmers. This will help integrate local resources into the project and improve the income of
local agricultural producers.

Workers will receive skill-based training, which will enhance their employability and provide
them with valuable technical skills. This training will increase their chances of securing jobs
within the project and in other related fields.

Under the community support program, the project will contribute to local development efforts.
This will include support for community infrastructure, education, health, and other social
programs, fostering overall community well-being and development.
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9.2. Adverse Impact Mitigation Measures
9.2.1. Physical and Chemical Environment:

To mitigate the impacts of the project, three types of measures—compensatory, corrective, and
preventive—will be implemented: After the completion of construction work, temporary
structures will be removed, and the used land will be restored to its original condition. Flood
protection walls will be constructed in the dam and tailrace areas to control erosion. At internal
access roads and muck management sites, gabion walls and bioengineering techniques will be
employed to control erosion and landslides.

Three designated sites have been identified for managing the muck generated from the
construction. The muck will be managed at these sites, and gabion walls will be built to prevent
the muck from washing away. The muck will be evenly spread and levelled every 1 meter in
height. Tree planting will be carried out at the muck management sites to reduce the visual
impact and enhance the landscape.

To mitigate air pollution, water tankers will be used regularly to spray water at construction
sites, internal access roads, and storage areas to reduce dust. Construction equipment,
generators, and vehicles will be maintained regularly to ensure proper functioning. Materials
such as cement and sand will be covered to prevent dust emissions.

For noise pollution control, the equipment used will be regularly maintained to minimize noise.
A sound proof power house will be constructed, and crushers and batching plants will be
located away from residential areas.

To reduce water pollution, proper drainage management will be implemented at the
construction site. Crusher and Batching Plant will be setup 200m far from near by
settlement.Water discharged from crushers, batching plants, and tunnels will be collected in
5%5 m. settling ponds, and clean water will be released into surface water bodies. An oil/water
separator will be installed in the fuel storage area to prevent oil leaks from contaminating
surface water. Proper management of waste materials will be ensured, and vehicles used in the
project will be prohibited from washing in rivers.

Waste will be managed according to the principles of minimization, reuse, and recycling.
Workers will be educated about waste management, and regular monitoring of waste
management practices will be conducted.

To mitigate the impact of construction material collection, the collection areas will be enclosed
with a fence to ensure public safety and prevent wildlife access. Excavation for construction
materials will be limited to the designated sites in the Ikhuwa Khola river bed, and only the
materials from approved sites will be used in the hydroelectric project.

Controlled blasting will be conducted during the tunnel construction. Blasting activities at
surface will not take place during early mornings or nighttime. Blasting operations will be
supervised by the Nepal Army, and explosives will be stored in a secured bunker. Topsoil from
construction or excavation activities will be carefully stored separately and used for restoration
activities, such as bioengineering and reforestation.

To minimize dust emissions, low-dust technology will be employed for crusher plants, and
workers involved in construction in tunnel will give training and orientation on dust
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management. Personnel Protective equiptment will be provided to all the Manpower. The
enhancement and mitigation work done by the builders will be ensured through bidding.

9.2.2. Biological Environment:

In accordance with the Forest Regulations 2079, land will be provided for 21.265 hectares of
forest land affected by the project. Since the project will require the removal of a total of 2,146
trees from the forest area, compensation will be provided by planting a total of 21,460 saplings
at a ratio of 1:10. These saplings will be maintained at the project's expense for five years
before being handover to the relevant authorities.

Workers will be prohibited to collect nontimber forests product, The construction area will be
enclosed to restrict wildlife access and prevent disturbances caused by construction activities.
Measures will be implemented to control noise and dust emissions in order to minimize
disturbances to wildlife. This will include the use of dust suppressants and sound barriers. If
any wildlife is observed in the construction area, efforts will be made to safely relocate them
to their natural habitat without causing distress or harm. Workers and contractors will be made
aware of the penalties and consequences of poaching or any illegal activities related to wildlife.
They will be informed that such activities could result in fines, legal action, or loss of
employment. Blasting activities will not be permitted during the night to avoid disturbing
nocturnal wildlife and to minimize the impact on their natural behaviours and habitats.

Coordination will be established with the relevant Forest Office. When cutting trees, if a bird's
nest is found in the tree, the tree will only be cut down after the chicks have flown away. A
code of conduct regarding wildlife conservation will be prepared and implemented for workers.
Awareness programs related to wildlife conservation will be conducted. To minimize the
impact on fish and aquatic life, a minimum flow of 10% of water will be continuously
maintained in the lower riparian area of the river. Additionally, Verticle Slot Type fish ladders
will be constructed to facilitate the movement of fish.

9.2.3. Socio-economic and Cultural Environment:

Total 19.35 ha land private land for permanent use will be purchased by the project with
compensation to landowners and 2.185 ha land for temporary use will be leased. Total 0.094
hectares of community land from Shri Setikanya Primary School will be acquired for
permanent use as per prevalent law and appropriate compensation will be provided.
Compensation equivalent to the damage to existing crops/cardamom (a type of local crop) will
be provided in cash.

Personal protective equipment will be provided for the safety of workers, Safety signs and
warning boards will be placed at potential accident sites, well managed toilet will be
constructed for the workers, drinking Water supply will be provided, Solid waste will be
properly managed. In order to avoid the effect of sudden release of water in the reduced water
flow zone of the river, sirens will be installed as well as prior notification will be done. Safety
fences and signs will be placed in the areas of potential accidents like dam sites, power house
areas and steep places.

10. Environmental Monitoring Plan

As per the Environment Protection Act, 2076 and Rules, 2077, the concerned ministry or
department or concerned authority will be responsible for the environmental monitoring. The
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Ministry of Forests and Environment, Ministry of Energy, Water Resources and Irrigation,
Department of Environment will monitor this proposal. The project proponent will also monitor
some of the indicators so that any adverse effects can be removed or minimized immediately.

According to EPR 2077, Rule 45 (1) the project will conduct monitoring in every six months
to identify the impact of the project on the environment during the construction and operation
of the project and accordingly the monitoring report will submit to the concerned authority or
department. According to EPA 2076, Article 39 (2), the provincial government or local
government may also monitor and inspect the implementation of the standards.

11. Environmental Auditing

The Ministry of Forests and Environment shall conduct the Environmental Auditing within six
months after completion of two years of the commencement of production or distribution of
the service or goods from the proposed project.

12. Conclusion

The proposed project has beneficial impact such as job creation, royalties, and business
opportunities for local people. Under the community support program, various development
activities will be undertaken for communities affected by the project.

The main adverse impacts of the proposed project implementation include changes in land use,
landslides and erosion, noise, air and water pollution, emission of muck, effects of construction
material collection, impacts from blasting, waste generation, damage to vegetation, impacts on
wildlife, damage to private land, reduction in agricultural production, impact on workers'
occupational safety and health, impacts on local customs and practices, and conflicts among
workers.

To enhance the beneficial impact of the proposed hydroelectric project during its construction
and operation phases and to mitigate adverse impacts, various measures have been suggested.
The adverse impacts of this project are categorized into three types of measures: compensatory,
corrective, or preventive. About 0.762% of the total cost of the project will be used to minimize
the identified negative impacts and enhance the positive impacts, environmental self-
monitoring and environmental auditing. Total 6,15,32,660 rupees will be spent for
environmental management of the project. By adopting the measures suggested in this report,
it is anticipated that the adverse impacts can be reduced to acceptable levels. The proponent is
committed to implementing the Environmental Management Plan.
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amsl : Above Mean Sea Level

APHA : American Public Health Assoication

AWWA : American Water Works Assoication

ChesCo : Chilime Engineering and Services Company Limited

CITES : Convention on International Trade in Endangered Species of Wild

Fauna and Flora

DD : Data Deficit

DHM : Department of Hydrology and Meteorology
DO : Dissolved Oxygen

EIA : Environmental Impact Assessment

En : Endangered

GIS : Geographic Information System

GLOF : Glacial Lake Outburst Flood

GWh : Giga Watt Hour

HDPE : High Density Polyethylen

Hz : Hertz

ICIMOD ; International Centre for Integrated Mountain Development
ICOLD : International Commission on Large Dams
IEE : Initial Environmental Examination

IUCN : The International Union for Conservation of Nature
km : Kilometer

kv : Kilo-Volt

LC : Least Concern

LR : Low Risk

NT : Near Threatened

M : Migratory

MHSP : Medium Hydropower Study Project
NAAQS : National Ambient Air Quality Standard
NASQS : Nepal Ambient Sound Quality Standard
NTFPs : Non-Timber Forest Products

P : Protected
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End Sill Level g-{qza Tdeare ¥ L. yo . S=mear

Epeca
THR qEs 3°¢h
ARTEEDHT TFaR 3
ATHT 3| ox @
e o AT gagaTe Q40340 f. 3w
B GeeATg A9l AT gagane QL ox. Ko f. 3w
W o

=R el q
THR el
ATHR 9q.% fr <y fr <oy . (e x 9 x 3.
T 9:30 (V:H)
Flushing channel dimension q fa. x 9.2 . (=, x I.)

= Hoe
THR AIATH TFT Hode
ATHR 3f x 3L (S x 3
e 1

R
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TEAET AL AASEAT (Y0 HaTr) &l ATATET T HeATS T
YA BN
RS wo.y .
AT BRIST TEd
EEAL Fae! (periodic flushing mode)

IR FEEdT AR

0.9 et s (/Y %)

No. of bays

R

Inlet transition length

3y.3 fu.

ATHT

co i xo T x2.3 f (| x = x 3.)

Sediment flushing tunnel

Qf x R @ @ x 3.

TS FAC

THT ATTAHTR TFT Hoc
ATHR .Y fr x .y L G x3)
g ¥o M.
T 9:9000 (V:H)

ar @i At i G
Weir &1 Y& Broad creasted Boulder weir
st Famr AR T Yar @rer (27°36° 187 N, 87°24°16” E)
Material High Density Polyethylene
g woo fafifHeT
Dimension of Gate Rox .k W
Weir crest level ¥ q&.0 &
Crest length CRAR:}
Weir height ¥.o
Design flow 0.¥\90 FARET id AhUS

Single-side intake

0.5 f. x .4 (= x3.)

Gravel trap

y L x . (@)

Water conveyence

&3 . owarg dur 0.8 ™. Tag

Anchor blocks

8 aar

Pewa Crossing

(bridge and crossing)

TAH! TS Yz.0q .
qeTsh! HSTS Y.
o Ul g ol far,
R argue! ey 2.9
YR o &Hdr LY e
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TEAET AL AASEAT (Y0 HaTr) &l ATATET T HeATS T

AT DI

T ¥
PEIES Inverted D shape
AR 3.3 1 x 3.4% ™ (Excavation size)
e 3¥oy W
T 9:3000

Aqueduct
g c¥.0 M.
= .90 M.

T XH
PEAES Inverted D Shaped
SETIE 3,%0¥ M.
ATRTT 3.30 M. x 3.4 M. (Excavation size)
TAT 9:3000

s gew
age-9 Rcq M. wFErg T 3.30 fLox 3.4y W
Atge-R R9& . @z T 3.30 FLox 3.My
Aige-3 YR W wFEg T 330 fLox 3.4y [
Ventilation Tunnel ¥q . @Fag T 3.30 WL x 3.4
Powerhouse Access Tunnel yee . awarg T & Wox & .
Adit-2 To HRT oy M. @¥arg T 3.30 M. x 344 M
PH Access Tunnel to Pressure Shaft 1¥c . g T 3.30 WL x 3.4 @
PH Access Tunnel to PH Crown R9c . @varg T 3.30 WL x 3.4y

S qHE
PEIR Vertical, Circular Section (Underground)
ELE] 3¢ .
=g & M.

TR AH
EEIES Circular, Concrete encased steel pipe
Vertical shaft diameter 3.} f.
Horizontal shaft size 3.3 o x3.uw
Vertical shaft length PLCCRAR
Horizontal shaft length woo far,
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TEAET AL AASEAT (Y0 HaTr) &l ATATETNT THTE HeATE
A BN
Diameter of Steel pipe 1.8 ﬁr./ﬂ.%( /9y ™ T 9 M dia
bifurcation
, 3vy /v /3500 fr T eo M
Length of steel pipe
(bifurcation)
. . R0-3% MM, for tunnel liner
Thickness of Pipe
co faf. for penstock bifurcation
THR T
¥e.q fr x qv.& fx 3w.% L (o .
TR

x3.)

Turbine center level

TG WABAIC 2 0%.50 . IMgA

No. of Unit R
L& ERIS]

ATFR Ry frxqu f

TaieT
PEAES Pelton Vertical Axis
Rated speed 00 rpm
TATEAH! &HaT R0 Ha.
EIRERIEKII 2 q Wi

TAEX
EEJES Synchronous 3@ AC, Static Excitation
Rated Capacity/Output R3.4R% kVA
Power Factor (PF) 0.5%
AT 40 B (Hz)
Rated Speed &00 rpm
Generator Efficiency RS %
Voltage 99 kVA

TIRHT
PEIES Three Phase, Oil-immersed
qeqr R
Rated capacity 24 MVA
Transformer Efficiency 99 %
AW goF
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TEAET AL AASEAT (Y0 HaTr) &l ATATET T HeATS T
T FEH:
PEIES Inverted D shape
K] 3.3 Mx3.4y M
AT uzy .
AT g
FA TAFS 9.5 fmaimex
AT 133 ®.0., Rga afee
BTEeAT UvT yarer fie wver fafies
S € %
TR JEAied Faeae
KX}
G AHE! AMD Sl 90.30% A& &R (Gwh)
T AT AMH Sl 953.5¥0 REmEE @) (Gwh)
T Al FHoll 333.240 FrmEE =R (Gwh)
[E);ng ySeasonal Energy/Total Annual 30.0Y YR
qISS qE®
AT A9 & (ARA/AEEE ) | R9.36Y T
29.43% @,
Sl S (earft 9%.3% ¥ , @eardt 2.95Y ?)
ATAS JATT BRGART qedT g
&g el Tl ¥
HATATSTT TATTIT ST ¥¥Y (330 q69 T RqY Higan)
fafos ==
ATASIHT F aEG (IDC AeHh) | A%, §,05,00,29,43%.%¥% /-
IDC 4%. 1,0%,29,8%,80%.55 /-
AASIHT F aET (IDC Fed) | 7.8, %,9¥,2,63,93¥%.30¢ /-
Yidwah! ATARE aX 93.¥3 WieTa
ROE Q¥.R % e
Net Present Value 9%, 95yo0.v0 e
B/C Ratio .39 e
Pay Back Period (Simple) .50 99
T erafer ¥& e
gidr HAT, AT 9 (IDC Afed) | 7. ©. 33,509,39,495.36 /-
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TEAET AL AASEAT (Y0 HaTr) &l ATATET T HeATS T

.Y G T T SAaad:

TEAEAT AT ATACAIH] Hed TTAAEEAT Weir, ATSTEIE, Icdb, IV U,
T FHE, EISEL fIUTrSs 9@ (Settling Basin), 284 He¥c, Aqueduct, 88T qreT,
A, IS Te, IEeH, FgTE ¥ O™ A WA G | AASTH ATATEEH!
[oeqa foeRo aet fegust siom Wahl

4.9 BEaFd

eeAFd  FraNid HEA Weir, VST, S7ck, UMM Howe, YW AT, ST
o arEd e IEEEE TweH |

%) atg (Weir)

JEAT ATATSTATHT Ogee Weir FBTRaT Weir TEATd TRUHT | IH Weir &1 AT
o ISR e M @1 g |

G) ATSTEI:

S AT Y W, g T ¥ fL |iSEgad R 9T No of Bay @Y T Radial
Gate WP ATSEIH @1 § | SE@H Invert Level THaT Fagae {4.00.50 M.
JEEHT A G |

) T

D] TC W FHEI FAeae X030 . IUEH @ G | WES FreHA
R T TAA Fed AR o G 9T AHR 3 T x 0w g |

o) I 0

INA TAT Tech AMhaH] 1F Tgel B § | IV T Fael YhREl &l g
AT TG ABR 99U x % x 0.4 (Axx3.) . T g ¢ awe « e v a
WeET Gl HUEEATS sy |

) T Hewe

INA CUae FEHDH! Ul THE FHowe AIhd el RS TrEddr A g o
TIE e ATAHR 99 Hodd ATHRHT ©F & | TI9H! AR 3 | x 2 [
(. x 3.) WG |

=) Segan s drEa:

AT FRTS Tr@dHT 0.9Y MicifHex T Avwal gal sqardhl HUee [ g |
ATAT RIS qr@dah! HREFIAAr 0.9Y, Wi AERET (Y %) /A g | T
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TEAET AL AASEAT (Y0 HaTr) &l ATATET T HeATS T

R A A FECE WH G | g FUST @l AFR &0 ML x © ML x
R (@ x A xT) @AY |

R.4.R 9ET HNT:

) TS HRC:

TS oIS Rectangular box culvert IhT{HI ENS | TS HoWdHl ATHR .o [,
x .¥0 f, (Al x T.) FT W@ G | TG Fl @varg Y0 W @A G |

) Aqueduct:

Aqueductﬁ@ T Y M T oM g |

ﬂ)%@(ﬂ"ﬁ'@"z

TS gE¥ Inverted D Shaped @ | #Sd YoFHl Hd aFarg 3,40¥ M. @
g A ATHR 3.30 [ o« MY T (G x T) B @A G | S Gogal T
1:3000 I G |

) AR
T AT TERETSY UF ad ¥ Airecdd ad afed &d Y ael goy AT

FFET A T W Headrace Tunnel T Si=iehl WITHT 3sacl w&@#l U3l (Afee 9)
=T AATHT T AT (AfRe Q) TSl STl e R A 7 | ke R 9% a9

YO T Uiy g A |

) 99 %S

TSl IS H 39l 3T 1= A = | 2 A e 3 | 7N Vertical, Circular Section
(Underground)%ﬁl’(‘oﬁ @Q |
) YW AIve:

U WFe Uigd A sueE W g | U 9ed 3wy ML, ywe.o M,
3c0.9 f. & FHAM: 9.60 W, Q.40 F, .¥o F =mmE © g |

.43 faga R T o

A AR FIgae e @ g | Fgaed 9w ¥e.q [ o« 9Y.&
. x 3y o . (@ x 9. x3.) ®I g | T Inverted D shape FehTRehT <ol
WA g | TAEH HA aFg Uod e @ g |
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TEAET AL AASEAT (Y0 HaTr) &l ATATET T HeATS T

1Y A AT I sl 1Y qe S

TEAAd GHIER dRg AT T4l TS Tg9 ged 4.2 ML qer s FEm co
7 =1 92 i Ty ¥ TEaer I teaed 9 9.8 9¢ R s il
AANE TgT G AT T | ATARE U5 gEHah! formation width ¥.40 .
WA G | T80 FA JL.URE W B AFIE TET g FHT AR g
| ATASAT ATARD TEH TS (AT T Uar@ierdl 4599 0 &1 9@l gt qen
AR THE weF IR.99 FL Fwi g

qHT R-3: AASH FATT T AR I8 a8l e

) . Carriageway | FarE
*.9. ATARD Tgo qESHH! W Width (Rr.) R
1| rf oot 3Ry s FET wEAtE T w ¥.4.0 9.9

3 | AR UEE gS® A, q (30 Féw @t AR

o N ¥ 9%.83
<Y geawd & 9)

AT Ted 9% . 2 (ATaR® ded 9 . g

QRI [ e T+ )

y | AT 9T WSH H. 3 (AP TET P . 9 y 093
iy wfeT gow-3 B 9ea T ) '
AANF Ted 9e& 1. ¥ (AT Jed 98 . 9

ol P $ ¥ 0,336
I EAFHT FINY TE)

SFAT Q845

gra: faeqa s giieed, R069
Y.L T @ gt

AT Gl YR M6 AR TSIl prestressed concrete box girder bridge =T T
gEaTd INUHT g ol 2.9 [ =@, Qo W, avargsr Red 9y aar MEEes!
ATFT AT TS T g8 FASTAH! B T G&H gigg | FEANed Tl Hel AFag
©5.0q el T g 9 T v.RY W gy | Terhl W TR Swar U
TAH @A G | TAEId] 98 AN a1e qah! T SR g8 R0.60 i wA g
| Wﬁﬁgﬁ Nepal Bridge Standards, RO & Iy feerss Tusr g | geotechnical
study AT JeT T @ EEICIEIEa gér fFRE®HAT competent gneiss rock AT3UHT
g | SEl g [HT (bridge abutment construction) T AN R T IUYH A€

T TRy |
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TEAET AL AASEAT (Y0 HaTr) &l ATATET T HeATS T

¢ BLOCENO1

| 6.50 | 5871

=% , J—ifk?"_‘__':_’__z_ﬁ‘__v__ﬁ__ _
4
FET R-Y: JAT@IATHT FEad qa@@! longitudinal profile
Aq: o A Jidded, 089
.X.& YT RS aad

A geadd $gal @iell T YAl Wil WWae HRa %00 fex @iy ik g |
AT TEAFUHT GHE TATREAT Weir, HSEISH, TACH, UNA A, UH sAH
T TR T WeAs AT A | wEdE R FEe 4q&.0 oW e g
THHT HEC AFG 8.6 THET T AUTHI T ¥.9 e T e =Fe Avs e
Tz 2.0 e x 1.3 M @ x 3) g | 0.¥90 m¥s FI fesE yare T walei
JELIHT AN AfdRTh 0 Hiaerd STt Sgwe T, g7 AR 0.6 [ x 9.4 W
(< x ) T FEE MRS g | T A9 L.0 e« T .4 Fex Fews 3,
ELE) particle diameter £.0 T.f wwer 9 awarer F e dudr wWal g
YA AT dfg, T 0.8 e SumHl §3.0 fHex aFams®! WY Ahd YAE
Mg | F@Ag O 98 UHT sdeed getd dgd oic s sfear =g |
AT T 8.4 e g grg SEwr 0.k MW Weer gal wurers s
g | Afeerg AR 99 495.0 fex @, 0. e =g a9 9¥’5.6 [,
WD JATEl Gl B TEIEFH IH TATH |

R.%.8 Fish Ladder

TEATCLAE TAATETHT T =AAATS Verticle Slot wall TITIT TR Series of Small pool
with rocks T Succession a3 Verticle Slot fish pass Ea) E%Q'J TEHl g | IELEIE]
AT Verticle slot &HI AMME (ARhEe®) Ahd 99 =g T 9 step-by-
step TENEEHT HieTg | AT UF Gr@dene ! G@dHT Verticle wall &&T AdgH!
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okl il il

[regqare s9rg 9 11@%‘*[ S bottom (submerged orifices) HT T [ (notches) aedd
TG | S U T AIGEEd Verticle Slot F€SE ST WHIH! q@@ (Flow
Velocity) T&T ATATeRT HIRITT AT Fishladder T W9 & | Fish Ladder ST
T&T verticle slot #T gate HT high Velocity T GTHAT TG AT Pool HAAT HH T
SRUNKSENIE IR S | Verticle Slot &1 Series of Small pool with rocks ST&f &H

JATEdhT T HUHT TEeed AGReds A T ATH a9 e |

==l _]I: F_ﬁ:ﬁ[ S +
S e
sectoN T S iy g
w (@ . 10
_______________ i
: T no :
L J[*Ljr_ = T g J | =
o JDL;LJDI;JE‘H I 5 : R T |
- - 1 e
N7 Recas i S om m_ow
SECJIOWT é DETAIL-A S:(‘TIDN : |

NOTES:

" | WEIR & UNDERSLUICE [soree

FISH LADDER DETAILS ~ |stams

FT R-X: SSAFYHT YA TRUSBT Fish Ladder BT WHIET
| BEqa AT gidee, 3059




ok eI . . i L i

FISH LADDER

“
R \
\ UNDERSLUICE P
” BOULDER RIPRAP WEIR 2\ STILLING BASIN BOULDER RIPRAP
ST LSRR ER R E e e ey EE SRR R e R R E e e Py SR R SR BN - 7
o ;\-\—’/Ii% AT - / / / —| 7_1‘[_’;K J" \%
/ ill i B
pouzo: R.,f—%—m-JJJ\M L ) D e —
T -t cwows e cu-ws - S | | o=
TNOS8ESOT Tk L ! | 7
\ NN — e | 4
\
/\\\;\ ; = ’\ —
N e e

.\‘\‘ = __/s-*—‘-l-'k— 3
- =
e
GRAVJ::L TRAP
m czs1

TFAT R-6: TSAFYAT Y& TSB! Fish Ladder BT T
Aq: o A Jiaded, 089

Design and Dimension

Verticle Slot Type Fish Ladder g AETITAT Headwater aTE Tailwater TFH el @
T eeT TRUH 75 | UMD ATICCE® (AIFHT Aeidl qoal qe &=A
HARIT TAMGR) FEAAT ATASTAD weir & f_lﬁ dead angle ¥ dead end o= I
Faread g | Individual pools =T ITHIehT Tala! NedTel sAfedhay Jarged! aiTars
BRI Tl’aff,{ | Fish Ladder T ideal slope ITIeT TAX T @A AFAgah! H=arare
AT T A |

L=h/lb

AELAF pools HT FET (n) e FA 28 (ho) T T8 TEUGEAD] THID] FAD!
f=araTe grea 1 9feeg |

N = hit /Ah - 1

Verticle Slot Type Fish Ladder T T IAG (hot) ARl Afgwaw fhiery TaX
(ATorFaH I=MZ) T dodl TAAIET TAT H=eh! M=IdTee WIed 9 |icheg ¥ Fish
Ladder 7 RSET 79 W5 | ATSHIST aTaEoid AeIHaeeadrs samal Tes
weir 0 =t BFAREr 3.3 fex @z, 9.0 fHeR =iE® T LW wT HUE
Vertical Slot Type Fish Ladder Ao i |

R.& WEqTE/ AT gFadT P

TEAAT ATATSTATS BT AATHT FF FHISHST PhaTdhade® T g |
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TEAET AL AASEAT (Y0 HaTr) &l ATATET T HeATS T

R.%.9 fA#iwr & =

AT (10 0 TR R & A Araeeid Hesd, foeqa s qeqd-
e qar, B e, fga @ie B wweian, aeeas Sain g,
ST Wfeq URRAT, A9 &AHI S WRMEER THa 91 T Hed Al Whl G
|

R.&.R AT =
AT [0 =R TR el PR aie & i S AT A gy

TA Ic@ad &, HHAN/HHATR AE™E WA, AT (Crusher) TAT ARE Tl
(Batching Plant) FAT9AT, FRATT AWRlt T3 o, AT ailiged! gar, 7 gar
Fd, FHT aHdEEs] WISRY, ToFe-HBlHEmd T BTegl-HHHed G JeH
FTd, RIeCHT Sqaede &1, favhied &1 g e 5 |

R.&.3 AR <

FEART ST EEATAT qdT AT Fatdd q8a 97 TR %1 W g |

.0 ATASAIHT MW ATAIH FAT qrRp:

eI ATATST (R0 6T AR Aa9a® qAdeedr fve, go1, [, s,
FAH G, ST a9 qeibe AT Teg | g1, NIEl T aqd 3@ @il siX
& (Quarry Site) a1 TFAH RA § | T@AT WiATH R & a9 qdT A=l
TeATAd P! AT Wbl § | HaW ge, AT Al Alie J9radT fod IARTEe
GRE R G | AT TESHFIEHS, TAaeHBIoHdR aHdeE [Feemae Arafd
T G | AUl ¥l [FERie® IR WANT qT Sqaedms THg | AT annl
AT B & T FHIET R T BT FHISH AlpTHT ToTed [ Jradr
ey | smavges FuiT wwEh, et afamT T ard st R-Y /IR AR

g-

qfereT R-Y: ATEavg® Futor arEl, g T 9

. 9. | 9l THls | 9iCHTT |

9 A T ol 3,¥Y%3.0% | HREMI, FRIETWR,/ 4@
3 Raet Eul 93 | FREAT, BRETRR/AREar
3 AR T, | Y8894 | HREMI, BRIETR,/ e
¥ IERIEETEER] T fr. | R%,150.05 | HREMT, BRIETR/AREa
¥ & Ao . 5¥,033.RY | HREMI, PRI/ AEa
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TEAET AL AASEAT (Y0 HaTr) &l ATATET T HeATS T

. W. | aeelt TR | RE q
UEe® ey (Rew N <
& aq 4,000 | HIYMI, [EUCTR/H{Edl
fre)
B e eI ¥,YY¥,REY | HREMI, T/ 3eaR
c EINEL HAWET | 95E3U.LR | TG Wi Quarry Site
R UES TAMET | 3§,250.0Y | T@AT WA Quarry Site
90 | Rubble Stone TAMHET 3¥,000 | Z@AT @A Quarry Site

9 | rer weRaa FARET 9,300 | TGAT WAHI Quarry Site
R | Yeifera® qard ferex 19,%.0,000 | qUTA A AT fIur

93 AT al R0 | AU AT T R

¥ | SEMeR I 4,940,000 | JUTl I T WARA
Prestressing  Steel o N

9 Strand A QR | HIEMEI, FUCTH/HEdl

G1q: oEqd A Jidaed, 2059
.GV BT A [H1OH, Hq, GG g IRAT:

YT ATATSTT AT BT AT .50 HAT, Hrecaad Iaksh! ATavashdl & g
| TE ATACHIST AR A Hregdad W AR AT FAGLT AASTAHT AT
0T B 33 .0 forgd YEReT AgAee e MR g | AT A Tedd FHoATh]
e AN fooier ST U WIRT g | foier e T [@Ewr aifeteT R-Y
RIREECCI NG

e -Y: Roer TER WY wH TIF T g

%.49. S RCaES SIS SR &I | F SHAT
&HAT
| Weir kW qo00 ¥ ¥000
R ﬁ'ﬂ?ﬂl‘&f kW q000 ¥ ¥ 000
E ee q TAd ATICIC kW ¥00 3 9300
¥ TS T AT KW 300 3 200
Fra: faEqa A 9idaad, 089
.R AEIAF TR

AT AT qUT oo FIL0ThT AT 81T SAelche! AT dl a1 | AT
ST HHAT YEATde, YHIEAT T MW egedrl W £09q Wl SHIh !
AT THATS T&T, AGTET TAT ASETHT ARIB 0T MU 3 | AT =0T SQch bl
[EER]
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TEAET AL AASEAT (Y0 HaTr) &l ATATET T HeATS T

aferar R-&: i s Sifher after

9. EENIGEIRCH | e
qHYTETAr
q ) 35
Tt s SRy
q & ¥ 9
B ) 49
3 A&l YY1 0
EIGIEED
q el )9

T freqq A S, 2059
R.%.9 [T =7
AT AT SROTehT AN S8 SHIhe! ATEaededl Uag | (AT Aaresr

qOeTETaThl dohene Rsr @ A ¥ 3,4%Y Person-Days T AT syaariisr
qhare R @ UM 8,59,¥90 Person-Days Y&+ ATAM TNUHT § |

AMTRT R-1: Frec~adhl ATAYID SEIhep! FHTIT

qHEIRTAT
%.9. EEH 7 FRm | 9= | AR | A-E
q FERCRELHED T 9 &0 &0
R AT g T8 q &0 &0
3 Al T T q &0 &0
¥ AT ZFAHIT T 9 &0 &0
Y AN GG FFAIT T 9 ¥G ¥G
g FHrade ST e 9 ¥g ¥g
AN Tolldadhd gaAmaT/
s ~ ~ <&l q Y Y
qrar. Reed gieamaT
IFAHE TS/
c N o~ Tl q R R
AT F-olIX
AR HBIHHA SrAmaT/
2 ~ o —~ ) q Y Y
HESIEEAIECAIEES BT
o0 AN Wi TE 9 N N
19 BT e 9 ¥g X5
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TEA@E AL AU (Yo HATL) B FATAEARINT TATT HeATST
qHEIRTAT
%.9. R w | der | W | A
9 IR EDIE AR R LY T q N N
93 NG TR FAT T 9 ¥g X%
THIA ST
qy AN TAA AR ) 9 30 30
¥ g Reea R T Q 1R T
1% ERCIREE TE 9 & &
IC AT TSR T Q 1R 1R
95 NG DA T | 9 | R Y
T g
1% b gFaFaR 9 T 9 Y5 Y5
0 e sfFaar R T 9 ¥G ¥g
9 qEe AT T 9 ¥G ¥&©
R qge AT T 9 ¥G ¥&©
33 FAl~adl RSHAT FraAMIT T 9 ¥G ¥&©
Y e AT T 9 ¥g ¥g
Y A g T 9 ¥g ¥g
Q& Draft Person T R 3% R
0 AMheae T 9 & &
. OIO:H%\GI'Hd :42\'71& T - q 20 20
(‘lglds UYL
29 FATrele THI TE B e qr0
30 Srrenfes sfafar T q M Y%
39 TR TE 3 £ 0 930
3R AN ATAEEE T 9 & &
33 S ATATSTLEAT e 9 & &
3y AN FHIAES ) 9 & &
3Y EISIELUIDREEE IRDEY T 9 & &
A 3z 1¥RE

TEATEE: AT AT BIEG-Slaed [Hce
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TEAET AL AASEAT (Y0 HaTr) &l ATATET T HeATS T

TifeTT R-5: MU cHaariied! ATavds TERhe! aHT
T sgaErEier Seh
%.9. R fopfemr | e | \fgen | E-A
Q IRELIED T | 9 | ¥© ¥G
3 PERCD Ta | 9 | ¥© ¥g
3 RIS Jerees Ta | 9 | ¥© ¥g
¥ AET ZEAEaR T | 9 | ¥© ¥g
Y TEdH AR gieaAaR Ta | R | ¥© Q&
& HET 19T Tl g T 9 | ¥g X5
© K EEIRIS) T 9 | ¥g5 ¥Go
z I WRE SR T | 1 | ¥& M=
AT FAfdewe g/
? <&l R ¥C R&
e e gfvafe
. e w2 ||
FAETTT ZFAIL
19 NS *\idvlfidwl sffjfiq(/ | 2 | =y e
JESILEIREIN ISR EE
1R s T | R | ¥R 4%
13 AT FaaT T 1 | IR K
¥ Faeedl SRTHAT AT T | R | ¥R Ty
qY qEe A T | R | ¥© Q&
& ICEEECIE] TF | R | ¥g© Q&
9 SATEER ¥ AEE gwaTol T | R | 3% B3
1z RELUIEELS Aged| ¥ | Yo | 9°R%
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&, HEL TN Aoy T & ANE BT | WA YT &MAAT Ao AT
BT ATANT ATTAEEH] Fede TIH FATT T |
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3. AYTH IE a7 (A A&

AATSAIDT TR qAT AT FEEAT (AT B Tl %0 [, afaiesr &= aew
G BRI g1 HBT] MSANADT a1 F ¥ A5 AGCAG YAE &A1 [HERo
TRusr g et i AT FavEne ueas (spill over) TIHT TE I |

3.3 ATV I IREaREE:

AAHEE JAET INEAREEAs THIEd IRER T A J9Ied IRER T 55 GHeH
FffeRT RUHT F |
3.3.9 AT TAIEE B 9RER (PAF):

JEAIerd AT L0 A9 Weal &8 S AU W a¥ Ty ®qH1 fareenud
B TN®! TR URARATS PAF A=id aiihd TS 5 |
3.3.} T AT e 8 9Ra) (SPAF):

TEAAT AT ATTTETT 7T BRI AT e ST L0 FIAeTd HeaT Fel S
1 T AT EEAT TAS B ARARATS AN A T B 9RER (Severely
Project Affected Families-SPAF) S=Riq afidhd TRUHI & | AASHIST Jcaioed
iU =) 9ERr 9 79 99 aeaid ey |

535000 536000 537000 538000 539000 540000

=
g
2
3
2
{ &

3053100

FT 3-9: ATASHIDT IHE S [aier Fear
|q: foeqa e gfaaed, 1069 T A T
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TEAET AL AASAT (Y0 HaTr) &l ATATET T HeATS T

.Y WA BRI T HABT bl ALAIT QT frEw:

eI HATAAT g Bl eer, Ggarad fSedl, HaTe] MSUIiersbTa! -ITART Fee=d
TGN, AT AT, A faaEeRr it R (Topo Sheet) ¥ @Gl 0€  Hatiya AT
:X,0000 T THeTH], Tl T, ANTIfeTh T T TuTerh! JRHE e o
AT ALTA T ARSI &0 AL AN TITeres AT, FoIereh] A€l T G
FEAT FFIY] TEATE [T TRURT &[T |

3% THE /T T A HH T Savds qedis ggad:

AT ATAEATNT T FeaTgd qeaedl €9 HiEs I%ice® TR T gfdags
TR &7 AT O Wi, Jad adr aEies - qdr AEF{dd ATAE
TEATEE® g5 INUHT @ |

R.& AT AEIGT:

TG Feaid [T st areiier fafd R0z0/0% /09 3 R050/90/03 Td TF R
T R059/0¥/09 3@ R059/0%/9Y A T TEAE HEAIT g &AW TIeT
YHI T ATETE A, WiEw T A, wiide qur qiepids e aegeE
T3 TNUHT f&37 921 059 /0¥ /95 M@ 059 /0¥ /6 TFF et GIaTgh]
A A AT &= Wieusw f¥ar | qearge® ggad el e fafer sraergusr
[Rely

3.6.9 Mo amamE:
F) AT SAHT AGeHT 9T BT &=

AT GHTE HedTgA AT Sleilel TR AeqqTD! HHAT Weir &7, FgTT
&, Go§ SR WY A7 GTEE A g TIed] IoA daais aar e
T PRl | AT ST e e, Sae T arie, AT qAT AEH(dD
FIAETNT TEATEEE Iga T HHAT BICEE Rged &1 TRUHT & | RaFwer
TEIEE s AT RO AT FHEAL TRUH! 7 |

@) AT A g TeaaqT:

ATATERTT GATE HedT$H ALTAT Clelie] TN ALAATH] HHAT afg &4, @,
GET &AHT T F=7 GLAAIEE I g TIAH] IeAL FAclh= o fder ARy
(Walkthrough Survey/Direct Observations) 2T |

ATifers SAET TEa=dl qearge® Wed 9ee, el Rl Surface Geological
Mapping/Sub-Surface Investigations, etc., IT& AdAlRT G ATANSAT  HFHI e
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TEAET AL AASAT (Y0 HaTr) &l ATATET T HeATS T

o e afe=mm wiwswr B | ceEed ST T I a9 T AT
AEIITHT AT Land use/Google Map, GIS T Topographical map T AT qAT e
T T A3 ARUHT AT | H\T:F&‘TJ qIEAT ATIAHT AW Seismic map T
AT WD T | SAEw (A @raes! sed, el Rad oie) qeeredr
HLATTHT AN G 12 LY M@ R09% ¥ qFAFeR A (@ €T 7. §OR)
qLATg g TRUSHT 03T 9= 2gdr Grarar gauging station TITIAT T e s SKEEIR
Ao IRUHT BRI | AT URAR. SAETITHT AT Temtop Portable Air Sampler HIod
a@ NUSUSEIRE] TMRUT {441 | Temtop Portable Air Sampler T sensor Wied T4
2 T T9T real time monitoringﬂ?ﬁ | H’@Tlff €di WY I=3 Extech Sound Level Meter
A1e dMeT TAT AT T4 Equivalent sound level FaTTIaT 8T | ATATST &7 T@al
GIATHT qHHT AT ALTTHT AT grab sampling method aTE Headworks, Reduced
Flow Zone T Tailrace &S THAT Hga™ T A ALHIHT A-IAT AT TARTLTATHT

T RUHT REr |
3.6.3 e ammER

W AR Al AN [BIH qor aediaT S fafedr va feard
Sl AFa=dl qeATgehT A YL ATAThT RUHT (AT | ATATSAT6T GL=AT HHT
RCRIR) @ GUF TG qgT AABT &l AT (Total Tree enumeration) TR & |
HALIATH! HHAT T[T U7 ©W qIT Ul AT AT TRUH! &2 oo@r &l
SHAeTE T@H! 9.30 WX IEEAT SRS AFCHETHT T U ®@H! A
e A9 TRUHT Rl | AegaTa! HHAT B3] U4 €@ 91 WA ATHRBT TE@H]
= A TRUT A s9ar 9o < 30 4., DBH WU @S 9lel qgweT T 30
TR WY DBH WU s ©@AT T TRUH RT | B8] U9 T@eedidl T
T ST a9 FEEEe R06e # FEw g (3) iy RieT a9 wrtes e,
AR FH-T T TRUT (01 | &fd 7 €9 a9 9 AT [oearshl &
AT BT TT&T AHRTIE a7 FAFTEe] AgaHT A T 0 forguan! & |

AT THTSE ATURTER, WTEr radl qeargeh! Al qed MR ke d=aaidi
TRYHT AT | FATSRTAH] STFEAIT AT Hed HHR SARBET Araard] T qearg
AT RYH! 270 |

FASqD] ALAATH] AN GeI& qqAiha adl dAYcae faive® ATRuHl f&rr |
LI E I E B ) M I 2 (Walkthrough Survey/Transect Survey Method) I
RICHUThEE RAMUE! AT 97 avcae fafer s=avia (Scat, Pugmark, Pellets) =<8 (sign)
qie== HIhd TSI {97 | Taqara Fofiesl AeqaqaT iRl Yeael daaii T4
qEATg Tl YD (77 |
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qucHeT AT A=avia Canidae/Felidae G AETTTHT AT Pugmark, Scat JAedI— T
qfg=am= TRUST {940 | Ungulate/Deer E€HT AN Pellet AT T Aig=me TRTH]
Rl | coed SeREEd! ST AFE® WEd: Quills, Fur ATMEHT AE ST EEH]
HETIT TRUHT 2 |

ifefg®dh! ATTTHT NI Project Alignment TS Line Transect &1 ®IAT I3 Ui
200 fHETH! T Point Count And Area Search fafel TRINT T SATASIAT &% Bars T4
Y.c foF. T, Ul % 99T T I TR TUeed! AeTIT TRUHT {91 | Tih
TIAHT R0 TUee Fqh! qaermr MRua! {941 | caganes® Sound T Flying Pattern observe
TR U S AT TRUH B | I AedIT MR e q°T FAHAD] FART

g o |

IR qAT FOGUHT AT JeA& Faiwa (Visual encounter method ), FATIET
FART qAT AT YR T AABIAT Hqee TeaqTs g NRUHT {97 |

AT &3HT el AGIh] ALTIT HaAd: TRISHULI ASSESMENT TOOL, IFC 2021
FI AGHT ALTTT Weidwd AN T MRS Ry | ATAIST AT s dae,
HAUET LTI HABITAT HETEROGINITY &I &Rl 9U& WX ATER HIY

o

S EES I TE G AT oA B R B CUBC O I S | ol e I G & M LR R DDl

(https://www.ifc.org/en/insights-reports/2021/publications-trishuliassessmentmanual )

WG AATAH] AR TGAT DA & =T THAT Tee® GHle MR Ry semey
R G Weir BT HIfSeal &F8T, X dT Weir T agaves! fo=mr ¥ 3 9er foegare
YT Toell ST ot Y o U GIerar QAT AT TIEE gHie TNuhT
&2 | 9% THAT Tuee® 000 M. wEmza [y | v . [ wEee e T2
WM ARuH AT | yed® qooo AL @R (oo WWH FEeE® AT |
WSE®h! migration characteristics T FlTﬁrIchthyology of Nepal” (Shrestha T.K., 2008)/
Gui et.al (2014) AT TRUHT BRT | e el dgad TRUHT THA T8 Vials
containing 10% formalin HT g?f@rcr T THAT Fga qor gig=r RUHT A |

ST ATEA( AT SAb! ALAIAHT AN H & TS THAT AT T4 AT MG
T TR TE TeEE iferE AF€T, TET T AR SRFN JIIH S T
TRTHT {921 | I<H €Aee T L-% A S@EUH g |

T, AR, AT, WEhITdd T Abld T Ui Wel ThRbl AT
AAEIEE® FAIE TMRUSHT {9 | (NEPBIOS/ASPT) (Sharma, (2011)) T FIRT T

I AR HedT$aHT AN Rapid Field Assessment TRUHT [T | THAT g
T ATRT Lenat et.al., 1981, Victor and Ogbeibu,1985 Kick HT Jedigd [AiUe® WanT
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MRUHT AT | gga RUH! THAT ATS Vials containing 100% ethanol AT TRIETT T4
TARTYMATAT T T Wia= TRUH! &ar |

3..3 WMIN®, AMSH T WEPHiash ATarmaTT:

3.€.3.9 SUETT A/ IAT AqAHT

AT GAET & | eIl HAd TIed Gaau/Yael  daaie T b,
AEHAH aq Uldelid Hecad! &, oy, Tawed 9o Aad! qearg s
2T | FEEATRT ZHHAT AN THITET TRERET TeATEc Ahd SRy A& TRUH!
foar |

3.£.3.] GUSTERT Fahel

ATISAT T a7 ITHIHT HE, ATHT FHE q9T T AT ATATSTDT AT
THREH GAh TRUH! AT | AHed GABAHAT AN HAFaTae a7 b
TTE AT AN AT 99 ATHA THTEHT AT SIHHT AR J&T TR [&ar
| QI HEAT A D] e, ey =), @He Ale el aied
QAT STCHT SIS WTed U 12T |

2.8.3.3 &I WM SARHYIT Iwqarar (Key Informant Interview)

A STETh! ITANT, TRHTE 9 U qT ST T ATAHT ST dafiish, Wepids
T e TIaeea! i SHHN Wed ARuHT Rr | Wi Ml 9=t A, Y w
HAETH A FHAR A, [UClqr@r q.a. H1 Aedel Fgr A Tg T4 AgAERH HH

TS W K1 RTST & |

3.&.3.\(%@3’%‘3’ AfBTRT {1 Fgawa ( Focus Group Discussion)

ARG JHIET a9 ITARRT GHEET FAha T GHIEd a9 STaedTad, HISUTaH]
TART, o SR TEH SIS, AT ST qeaTg qge TRuHT B | el
ATHT AT ied Fahd T AgaTh! e, O, qIferd q&r SreHrene. A
T AUEAHT ST AR Ied TRUHT 07 | fAvaeq Tifhus! qHedi gawa
(FGD’s) fafd Rozc0/0% /0¥ T 3050,0% 708 AT MRUHT &7 |

3.0 FUHRATET I/ ITHY:

AT HIATAAT B Al MSANADT a0 5 X, TEAN &4, ATH GHE TAT AHEAS
T IIHRHT HITHT AT HTAFAITAE T 0 TAT ~qAHTHT A GAR
MRUHT AT | GARAHT HHAAT Asgde UH TIR TRUS! [&9A1 | GARADT FHHA

S&HT FATET A3 MNUHT U THaTs qiferdl 3-9 A T&qd R S
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TEAT@E AL AT (Yo HAL) B

ARIET 3-9: ATAST TR AT GURRATT Fhae ISUHT JAee

ATAELINT FATT T3

fafe T IS RIS FAwEe Ha! qEET A
FATfE TATIAHT B SRR qoTeoll GHIH JIsd TRIETH A I AT &-9, 9=
Aol IIsd TSI | . R¥Y
Tl -9, T
T JATs A9 T TEAAH] ATEAT ASETGAT Frafwaear faqa | 5 230
TYACR T & qIfeT®T ©-Y, I
° TEACR | T gAerd e ai are grefiget ailem Sueed TS | .
R0L0/0% /03 T R%3
T AgeTers [Hearg garg q91 A1fde A A0 g @rdl BEHA | qddl o-X,
FSAATAT FEIRT T | . R%3
e s - S s qfeTHT ©-, AT
kAl e qR9-3%R
I TR TR TIRT GeATedl GHAR FIed TRISHH! A 3T dfersT 5-q,
qed Iqed TSI | .Yy
AT T JAEEATs QT HAD HIAHH, AAGAD] AN =MeT Heavy | AT &-¥, T
Driver ATET BRI SR ATANTHT AT ST diferasht saarea Tu | F. 323
P o & qAHT &-9, T
e PG | 9 T THAAH] ATIRAT ASD] qeell AT T Jarerrs @ o || !
R0L0O/0R /0% ~ \’ 9. RRg
T &A1 a9 H Ml HH @Afd g1 T AASArs. 3Rl 98y ATHT &-9, T
T | . q46-94g
ST ; IR=ga-3.5, 9
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TEAT@E AL AT (Yo HAL) B

ATAELINT FATT T3

Ak T IS TRTHT FAAEE el JEeT A

‘ ‘ AT &-¥, 9T

AT &3 I WA LDl G q91 HATHT GeaRT 40 | 3 229-323

ATAISTT ST O o Yefiebear AT Srerererd difde Tai=id HHT | qierel &-y, a0

R e, TEan T | EAREY

qrEATEIT TATELT Abih! W Ui qer Afd dreTs ware i qAferT 5-Y, u

SEET T | . 2249

TG TALH! TETAN TEACR A AT elah] Taid qer 6 qfersT &=y, qrE

fAToTaT WEanT T | BT

F AT I TFdl ATYGH @] qNH TdT HAHH o=l qfeTHT ©-, AT

T | . %3

AiEEATRT I TAX IR AT BIee cadm, Wq Aol qiferd a2 qIfer®T &-Y, qE

BT TSATHT AR AT SHaedT I | RAELE

T T WUHT RARIH AT Tdefhd T8 I=A1dehT il JEaRT AT &Y, T

fAToTaT WEanT T | q. %%

AT AT TG I, FAA Al AT GAADRT HAT AT TN GER(AHT FHAT | AT G-, T

TIT FEART T | . 3%3

ez I fofen qur At IRfo s=iewr wam i qur SREREr gganr | aifcrsst o-y, 9

T | q.3%3

e o 1 e e | Tf‘?"*w

AANAIATE =l o4 T 91 TATFeX. A Wi dled qardiahl @l AT &-Y, 9=

TS A [Gqa | q.3%3
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TEAT@E AL AT (Yo HAL) B AT T Hearg =
fafe T IO RUST qaAEe HEl GENET TRAT
o S I T T (ATArR] PH G G I A A QST | qwilcw
AU &P ©E HEHHT QEWATH] [oeal ATET I ARIAH! AgaT T AT | AT &-9, T
| q. Y0
T AT HUHT q=ASq qAT TG BT SET T 9 | #?ch-?,w
Attt G-, T
FEIUT TRUHT [oRedl YLETIHT AT 2AhT qIEdT T . '
focerarar 4. = : w ° T q. 30%
R050,0% /0% ' ATRT 5=, T
RIS a9 9 Faier T8 foque | 4 223 ’
ST R AR S T ;“'i'a;'q” R
Segfear Geen T8 Sfeqfears Tarad wifds TR afgdT ST WAt | aiers g-Y, u
T | q. 33
. qMA®T 5-%, T
HASANH! HAH]T GLATHT TSN T | 5 203
fF=aT ATHT TUEHT S W U7 T AR FAT AT SLARAT GeaWT | el &-¥, =
T | q.R%%
Iclrep=ar A AR &Y, T
| e e HEHA T AGE IIqa FEAN g dlierdee gosred Tqa- || S
R0L0/0% /0L > T R%3
AR &-Y, T
g e gt qfcA®E! sgaedr T | “ “;X’
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R T IS TRUHT GAET HEl qENET WA
b= AT WHEET N e G G AT A | :.[?%:_X’W
Fer o e AREwT e e | :'r ?%:_X’W
A & O BF T foedrel HH Ald g T8 AT SIS aeegd | “ WKS:ZL’CW
ATATSAT &AD] TW BB QEWATD] (orear el a7 FHIdH! AEaH U] | et &-3, 9
I A, | RIS
3050,/0% /5 aifeteT &-3, 9T
T ETAAT WUHT Tl T TAeGIeh] TaedT qAT TXE Ta 4 2cq ’
Segfear Teen T8 Sfeqfears Tarad wifds TR afgdT WeT WAt | aiers G-y, u
T | q. 33
AT FATT ST TR Hed A U Al Tl U §a1 | il -3, a0
IFHT (AU TTHT TUBTAN ASHIID! STaEdT T | 9. 5y
it g ST T AR HATeT THIH FIeAsd TSI | = ngc-l o
YA & &3 TIHYT JATCATs ATATSTAH Fiee HHEHHT AT AT o 9 4a TAAHT -, qT
3050/0% /05 el AT sqaedl TH9 | 7. %3
AT T DT ATACAT USR] Tigell Tl e gares @qa | 4 ??;_q’w
STt T o T | T -3, T
N q. %Y
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Ak T IO TNTHT FAEE el JEeT A
TAleH AieH IRET = 15 AEedd A T4 JHAeR. aHaia qfeTHT ©-Y, T
TATC GHTEHT AT AT T T&T BHANIDT SHT€T T | T 329
AT YT FEgieBorsT <Rl geadn Tu | :.[ ?%:_X’W
THACR &A1 (AT ATH FHEHT AN g5 DIS W (AT T BiH=AT | dlieidbl &-¥, 9
FEANT TH | . R2R
TR THHT TN AMSEH IJUSHHT AR AT HAF AMCTH T ATt ©-y, I
BN+ WA T | q. %3
Fa qdn frET «it frere srEer T | #QWC-XW
AR AR A€ HIShT AN A T1 Bi=Ra!, T8 HHAY T | dferbl 5-¥, Ul
e s wwE AEIH FAATD! sqFed TR (Hex, R, wamed ) | . %249
R050/0% /0% ATFT S-, AT
TR FFATH] AN SECTAH! STaedl T | 5 ey
STGATCTCAT Al gl soaear T | #?g?:-xw
T BT RS TSR WA S HOH G T | ;”il' ':;'X i
Rres ST ST AR e AR T ;“'1'5':;'“ i
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S SRS | '
AT T TEATH! ATARHAT AT Al FAHaHar e garers f@qa | :.r??;_q'w
e =t = - P S | mc-3,w
R0T0/0% /90 . REY
R T RrerdeoreT iy S e | ;“'2'5‘;';'*'”
. qifer®T ©-9, qr
TET ST SIS W God! el Aad €9 eI | 5 2%9
AT < W qiferd T qedr 3 gosrer T | 4 ?g;_x’ o
ARSI ST QWS a7 G o1 GYaETds a9 S=a1 safhel A=t ATHT &-3, 9T
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fRvmcar Tareey <t i, e wHe waT e, e geam ATl 5-Y, T
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HIAAF S A Wb Al T YLD AN AfE q@dqwT Tq9 | :.r“;_xw
FTC Wil TTSAT WEgE T T STSHT Ael a7 AIeieh! FAITHT ANt | dIIshT &-Y, 9
T | q. %R
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TEAET AL AASAT (Y0 HaTr) &l ATATET T HeATS T

3.¢ WEvHE gaars:

AMAET YA FHAEet, j0Le ® FEw & @ IuHIH () FHIWH gEdard
HAFAIAAE FATAT g AHI MSUAD], ¥ AST BRATAART AEAT T
AT i R05q/0%/Rq A SUMAH () FAINSH T GHEE, T dEH
IS TN = FUBRATA (HHTAEEDHT AEWRIATHT AeSb GIATShT AU T
A T3 TRUHT AT | IR (¥) TR AEseE gaare T Aot
A ffd, @, T T ATASS] TEEEEHT YER Y8R ST AN TR qaeT
A AediiedH [Aid R059/0Y/9Y A GHARET [6F GEAT TSR RTH
o | ArEsiFe gIars gl qEqavee AggEt 4 T ATIA & AT gAY TR
BN

ESH GAATs BREHH AH MIANHT FST 7. ¥ H 98T AT, TS qa&, T
ST, qgEE® T AHEIAE a9, ATH GHEHT AdHdd] IURHTar aoareT
RUH! R | ITh A aaTs HEHTA Y SAHT GeHIRar h! 2ar 5|
HEY AT JAIE BT JuRA(d €0 ST ol |

AMRIBT 3-R: ol YIS BEBHAAT IJURAT GEAMHEEH! Afyeh &=

S PABTAT IUCIT GEARNEEHT
. 9. FT
Higa i
q. R3 9019 QY

HId: I AT, 3059

EANHS GIAE DDA ARH AH YL G WOHT R T IuRAd
AAATEATS ATAATRT TSI AT TR G, AIE U T Hoq dffeuamT f&ar
| TCILATq AHLIETATel AT AT |ieTd Wy TRUST & | 3ufedd
FEUHAT AT-AFT TAGAE qAT Heed TEIeg AqAe T AZD el
TRuSr BT @ A9 JURYT B RATEE AT el AT ST
TAGHAEEE TEQd T (AY | o TAGAEAATS TAHT ATAHTH FETHT TEqT YD

g |

qIET 3-3: WEAAS BRABAA FgAT TRIHT TIGSA8E
. 9. | qANe GIARST HAAl Joq HUHT T GIE8€ | Hal qeeie 1A
Q. | TFIAE TEAQ ATAR ASEGAT TIH WAHEHAT | qferset ©-9, =
ERERIN . 3%
R. | T gHIEd SATATs WY W% qMH TTH AT &-%, T
T A faga | T RQU-RE
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TEAT@E FAELd AT (Yo HATL) B FATAEARINT TATT HeATST
. €. | GEsie gIarsdl HHAT Mo AUHT T GEEeE | Hal qeelga Tear
3. | AT MR AR T B SIS Tt ©-9,
JIART T | F. %%

Y. | WHIHIE! e ga TUET dbieds HelHera At &-¥, 9
GEIHT TAFIATs Sqaed a1 @€l Iqas | | 7. R%9-38%
W, | TSI S SAfEwE T qHiEaars. St JeAee | At 5-9, 9T
EREECRINES Ll . Ry
" TIMIIATS A TRHET A STFedr T | m o, A
~ . RT%Y
o, | AAST &A AT Ve, aifie, SERde | @i -y, 9
YEEEHT (AR, HE-AFEY) GL&0 Ta | | 7. 323
G. | Qme Su-Oedn, e, e 9%, a | it -y 9
THE, g1 FAATs FEaRT THaT | 329-3%%
R. | AT JWIEd AT faareaar q 3fg ¥ HEm | dlieldl &-Y
T ATTATT fTET 913 FednT oI | 229
Q0. | THATEICTAT TS+ WG TSITHT HE I9 WUBT | @ %.9.¥.3,
A Stgae FEeae ar it greaad | I | TG
99. | T g Sdrers AT ST ar queeT | difersst ooy, q
IR EARLY
qx. - S S . I=ye 3, 9T
% FARA T4 AN IS Tr3STa | BETRAT
~ 3.90 TN L4-48
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3 R09%) AT YT TLATTATS ATIR A A AR A AP FABHT AT
TRTHT [T | AT A e fafee® saees T8 g@arEdrdl Long Term
Mean Monthly Flow et qeargh e TFF(@ 3 |

HYDEST Method

Modified HYDEST Method
MHSP

UAF

P-CAR with St" No. 602
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TifgenT fafdeme Ferrsr Precipitation Value @S P-CAR Method WIIT T gveahal
WRF YATE @ gEH MEed A | 9y, Seed®T Downstream HT 8T
TAEAH] I AYHI & Aied YN N FEEe P-CAR Method X S@AT@ICTRT
Trahdl WGP Y8 TN T HI¥E Yarg Mehleiuah! [/ | Uar @iedthl JeATdn
8 TEAEAIH] S7CHH] AR &AH 0,93 Jaed TH G |

TRIET Y- AASET S 89! AT WS T

fafer

He () HYDEST ﬁl"\‘(’gil‘;ing MHSP UAF vF\)/itCr:mpéFt{“ viitcr:mpéi
No.602.5 | No. 602

EREL] 9.&4% 3.30 .0 .25 3.3% .40
AT | 1.¥9 | RET 1.8% .48 .43 2.0
= 9.%& 3.00 Q.44 9.¥R 3.RY .58,
A 9.0 9.5% q.80 R.0% 3.3% .65
H .82 3.30 .90 ¥.0% ©.39 §.U%
S £.¥Y 93.2% 8.0¥ q0.43 q4.09 %.9%

NEIE 9%.69 R.0% R9.¥3 1%.3% R3.R0 R3.R0
e R3.R19 3&.9% RLLR q6.9Y RL.eg R¥.40
AR 18.43 RR.&0 R0.00 1%.99 R38R RR.&O

AFTA | ©.0Y 99.29 %.3 5.53 ¥.5% 99.9%
A | 3.00 §.0Y ¥.%0 ¥.¥% ©.6g Y.%0
fTaFaR | R.3% ¥.q¥ .59 .93 Y65 3.¥0
eIl .40 99.9% 5.3% ©.35 99.3% 90.90
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—@—HYDEST Modified HYDEST MHSP

=@=—P-CAR with Stn No. 602.5 ==@=P-CAR with Stn No. 602
TER X-9: Trehd! Aid Jag
gra: faeqa s yiieed, R069
%.9.¥%.R Flow Duration Curve (FDC)

AT ATATSART AT Flow Duration Curve %7 ST Svadh dTgadl a9 10Y 39
09% D! qFaFeR (SAfasT &g 5. §03) & Yrtd Daily Flow Data 18
AT T O T TF ATATSIRT T ¥ .0Y UIeTd exceedance discharge ©.50

(m¥s) TR F |
qMRTHT L-K: AT SFABT Flow Duration Curve TEATE

j‘ S TR W | sgAEer | e Tt
q. 4 EER & 3 3¥.5g
R. q0 RL.]3 9.c% EOAN)
3. AR Rq.R0 .49 RN
X, RO qe./¢% 9.}5 qR.%@
L. RY 9¥.%3 q.0% q4.%%
%. 30 9R.94 0.5% 93.09
9, 3% R.%% 0.%% 90.35
G. ¥ O 9.%% o.4¥ z.q¢
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¥.9.¥%.3 qaEdiyg J8E:

Sertagd e A, 0US T Weir a1 TANHEE “IqH HRE AGa FaEEH 0
T 9 e A1 AERd FAegdl SRaUHT “IAaH ATEYad AW S ael
TG A ATAHT A G g saaedT eSS Wade WHl g | Al aTed
JEAE AT gSdadd! el qeid &AH 3@al @idl T Uar @ieee 0,20Y X
0.09Y WS Ufd brs HAY YT AAETNT FaEd! ol Feaw gies § |
TATeTAT Power Purchase Agreement (PPA) &1 HOTell ARl ATER g AT Mean
Monthly Flow @78 TR A" 9Tl A ATAR ATAEON FATdeh! AT FHebTiergant
g | AaEd SEEST AN @Al @ieid HH @™ g SRl BEGH 0.30Y
AT Uid b= Wl Fish Ladder aTE GifeT § T YaT @iela! HH @1d g &7
HEFTAT 0,09Y% TAHET Ui Febre I T Hel 0.39% HAHET Ui Habee 9l
AT FaTgh TIAT F-a¥ Fifed § | 91 BT AT Fish ladder AT water level
measuring device (Gauge) %1 SF=T€dT T U =IAdqH WG TG T8 HATATH!
T G B Faedl A g | q€9H! AdTh ASAID] HH 981 qH g
&AWl WATER q8d HI-gdl, @Wrgal ¥ RARIH FRAHT UMl HH 8Td g &=
ThT I JETEAT Hewa ol AHFT Teag | TG Giell T JaT Gielhl Arad A

SaTE T AraEeiy Rierst daedt e difciet K-& AT T TReH g |
TIEHT L-€: TG Giel T Yo Beleb! A Aireb FaTe T araeed fferst

varg (BMe 9 d%s)
- g qar
TEA | @@l | var | @t &

e or | @ o | TS TAE AAEATT | Qavai

qam@ | y.Yee |  o0.R0o¥ | 0.39c| 0094 | Y.e’%| 0.39%| Y.XsL
WS | 90.645| o0.k0¥| 0.8¥5| 0.09% | 99.¥9%& 0.29% | 99.9%L
qE | R0.04Y | 0.30¥ | 9.¥RE 0.09Y% | 39.¥L% 0.29% | 29.3%9
qE | R3.56Y | 0.30% | .88 |  0.09Y% | JU.MLR 0.29% | .343
g | 13.29% | 0.30% | 9.800| 0.09Y% | IL.9% | 0.39% | JU.3%%
AqMeaT | 96.66% 0.R0Y¥ | 9.95% 0.09% | 9L.5YY¥ 0.29% | 9L.&3Y%
Fiad | 6.265 0.k0¥% | OM&L| 0.09% | T.MY3 0.29% | ©.3%Y
TR | ¥.R4% 0.30¥ | 0.300 0.09% | ¥.x9% 0.39% | ¥.309
are .5%9 0.30¥| 0.30%| 0094 | 3.0%%| 0.9%| R.G4g
e .REY|  0.30¥ | 0.9%9 0.09% | R.¥RW | 0.9 | R.R0U
WA | R.0¥0| 0.30% | 09¥4| 0.094| .98 | 0.33%| 9.8
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yaE (BFMeT 9ia dhee)
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HE?T i il ERIEIR dld?’(“ﬁ'q Quvai
A yae
EE] .00 |  0R0Y | 094E| 0.09¥ | .3IUE| 0.k9%| .93%

G faeqa s gidaEd, 2089
Y.9.¥.Y STEieT faeetsur (Flood analysis)

Flood Frequency Analysis T ST SR T 7 § 03, qFagaRae Yed qeargars
AR AIHUHT f—AT | Extreme flood flows T HIF T TWIST S@T ATA [@@urar
fereeryor kg 2w |

e Probabilistic Approach
e Empirical Approach

RIHT Y-9: TWHET F §0R, YrFeR®! TEIH TEAFEE

- e TG T (TR gid Abs)
?.T' e Gumbel Log Pearson’s Type [I_)?sgtrl?lglz':?oar:
’ (@) Distribution I11 Distribution
1 K 9R¥.R¥ 994.%% q9R.%¥0
kS 4 9%5.90 950.53 95R.5%
E q0 R¥5.00 R3R.0¥ 5. ¥Y
Y R 390.R% 30%.90 RER.%Y
% Y0 345,40 390, 0% 330.5%
& qo0 ¥0%.39 ¥¥0. 39 359, %<
¢ Q00 ¥¥z. 09 Yq9z5.39 ¥3%.9Y
c 400 105,39 %3I.3¥ 9R.35
N qo00 L43.RY 93%. 1 190, %¥9q
Gra: foreqa A idee, 3089
Tl L-5: AASHID! TEATE g7 AFCH! ACIH! TLATFER
- e B! TE (TfeT vl doe)
ff. Hydest JABRTITIEE MHSP Dickens
) (@) y Hydest
q R R.&5 ¥¥ IR - 9%R.44
kS L RR.&%R 5R.¥9 990.5% RLY.R3
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ATATETNT THTE HeATE

- fet TP JAE (TR v de)
q. ?Z\;? Hydest '\f_lofdigsetd MHSP Dickens
B q0 R3.3% 99%¥.90 - 9z.R%
¥ RO 194%.00 T¥RURR qUL.93 IER3R
L 10 Q4%.39 R0q.%0 RRR3R ¥%9.0%
& 100 959.40 R¥%. 58 Rk3.55 439.90
© R0OO0 Q.45 ESCENN - 1.9
G 400 Q4. 0% AR5 - EEAN=t
N 4,000 FARR9 ¥3¥.X5 ¥3R.99 G¥3.%%
10 | 90,000 ¥R %04 %% - TAR.&Y
A foeqa s gidesd, 2069
TRIET %-: A AT AECH! TP TEAFRE
e T T (TAHE T dhe)
.
T faias _Gu_mbe_l Log Pez_lrsqn’s Type L(_)g Normal
(@) Distribution I11 Distribution Distribution
q R q310.5% q33%.%¥% 93%9.Re
) 4 19%5.%% 1%¥5.90 e%%. W9
2 10 92.95.3% 15%2.45 qe¥s. 4R
¥ Y RRR¥.RR ESEERE RO%¥.q3
4 10 YR .45 EEAER I 9% %9
& 100 R9%9.x9 RR3IR.¥Y R3I%R.009
S R00 RRRR._% R553.03 JY0%.R0
& 400 EESN=A IRIURY R%R0.9%
N 1000 ™RR.55 URR.R XGR5.30
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RIHT L-90: ATASR! Yol @il T ECH! Tqdlhl qLAFeE

e TEIH FAE (TR Tl dabee)
.
S fafae Gumbel Log Pearson’s Type Log Normal
’ (@) Distribution 111 Distribution Distribution
9 ) €.0% ¥ .9% ¥.5%
R 4 5.0% ©.39 9. %Y
E q0 90.90 R.¥Y %.30
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ATATETNT THTE HeATE

e BT T (TR Wi Tbee)
.
g s Gumbel Log Pearson’s Type Log Normal
’ (@) Distribution 111 Distribution Distribution
¥ R4 IR.%¥ 9%. %% 19.c0
4 10 9¥.4R 94.009 93.94
& 100 9%.3% q9.23 4. 95
s R00 95.34 1.9 q9.29
c 400 R0. R4.55 R0.5\9
N 9000 RR.A4K 30.00 EERE:

A foeqa s gidesd, 2069
AISAT &HT Gumbel Distribution STARET Construction Flood et ¥-99 HT

feguan &
et ®-99: Construction Flood & TEUSE®
T IE (TFRET A Yb-e) gaar waT (Oct-May)
e fifae (ad) (Eclljc:?)lt):(lj) Log Pearson I11 Log Normal

R L4.%% 13.%9 1%.9%
Y 53.53 9,04 9.9
90 Q0R.%% .39 R%.59
)0 qQR0.%% qRR.59 999.4%
40 9¥%.00 9¥9.]4 930.3%
qoo0 9%9.%¥% 959.44 4. 35
200 905,23 953,59 qe¥.03
400 R09.%9 RIR.5¥ 9R%.44
Q000 RR.R5 EELA N RIR.%e

Fra: faEqa A 9idaad, 089
Y.9.¥.X AT fRdieT et (GLOF) Risk Assessment

TEAE AAATD! [oEqd AT Y{daae SHISH AR TElh] SIATER SAAT ST
¥R FaT RHdre® Wl g |

AIMRTHT L-9: AT AT BAAAEEH! [Faer

q. c%.30Y R5.309¥ RYV.0% 2.5%9 RIR.%54
3. T%.39% RT3 R4R.00 q.0%% %0.994
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q. cL.¥Rg R5.935 0.}V 0.X11 99.%04
q%. T8 ¥¥3 R5.9%9 RV.5% O.%%¥ 9R.3%
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TER L-3: AR 87 9 Eh! B IEETHT qediK
¥.9.%.%.9 AT GCEAHT A Gl AHHT Whl AT

o

294l Wil “‘l(’iagd Sldlsilepl deqd Al

gidasd, 059 AT Jool@ WUH!

GLOF |¥a=el ALIITAE Tq ATASIRT R Moraine-dammed lakes surrounded by
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steep slopes or exposed to glacier calving, with a significant potential for dam breach triggers,

low freeboards and/or unstable dam geometries THTLHT |FE IS EANRE [t oA M) A |
T GAAT SAGHBT ATEAT AT g GHET i |

TGAeH, AAEE T THAH] ArqUeTdl ATHTAT U qAT T AT =g s
g A [FhlE g1 AT I g g | Altedl Aeaueed 9 <@udl g (%
Moraine Damed Lake%ﬁq%ﬁﬁﬁ%@mwaﬁﬁ?ﬁeﬁwww
(Worni, Huggel et al. 2013) |

A T THEAEEAE ATHR HIET AT K- W RZudr a7, ¥o faemed
TOHT et RsiAr WU adl Tokd T AT R.¥0 Uvel {HA AR JEu

‘Iiiqaél Y | ag AET FEU BHATA moraine lake with a glacier tongue deep into the lake,

possessing unstable geometry due to its rapid area change in recent decades, and located
relatively close to the mother glacier making it more susceptible to the impacts of ice

avalanches/rock falls €T ¥ -¥ AT T@EUHT T |

TER L-¥: AaL T80 R gnfaa Ba affd s T

gra: Feasibility Study of Upper Arun Project 1991

Y.9.Y.€ RN ste9g= (Sediment Study):

TG ATASIHT AR R sregaeeet A Himalayan Sediment Yield Technique T
Regional Regression Equation dIT Equations Developed for Indian Catchments BIBE

T TRuer O | Himalayan Sediment Yield Technique 9d qUH! RO I
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ATASIRT AT JANT TRUST & | ATASHIRT gvad argchl Annual Suspended
Sediment Load ©.¥& fferm @7 Wid a9 @A ATHT TRUHT A Bed Load
0.0%3§0 MR &7 9id a4 W ATAN TS § |

et K-93: Rt gwedt asarg

Catcf_lment Equations Sediment Yield, in | Sediment Yield, in
Area, in Km? million m3 per year m3/ Km?/yr
North Indian Catchment {,¥30R0.%Y ¥ 4% ¥9
935,43 Joglekar's general Formula R,3%,]35.0% 1,5%9.X¢
Khosla formula based on q.0% 45¥.3% =3° 33

Indian reservoir

Aq: o A 9idaed, 089
¥.9.% i

ATATST & Lesser Himalayan Tectonic Zone F=aId Kathmandu Group HT q?f?z’ | Iq
&F|T Bedrock, River Terraces, Colluvium Deposits, Landslide, Snow Fed High Mountain
Terrains T Alluvial Soil WgTST Afh~g | WS TAT &l HEAqAT U tectonic
units AT TS TRUST & ST bl Qe X-9& AT TRl g |

qferET K-9Y¥: e RueEe TFaRE e
TFNE THEEE it Rt

Tethys Himalaya Tibetan Tethys sedimentary zone

South Tibetan Detachment System (STDS)

Higher Himalaya Higher Himalaya Crystalline Zone
Main Central Thrust (MCT)
Midland Zone
Lesser Himalaya Kathmandu Group
Mahabharat Range
Nawakot Group
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-{;h_(fi Geological Map of Nepal (Modified from; Adhikari, B.R. (2022)

%.9.%.9 & T

ATATST A Lesser Himalayan Tectonic Unit F=aiidadT  Rock Sequence HI ‘TQYE{ |
Feasibility Study of Upper Arun Project 1991 81X IT A Eastern Nepal Ea) Geologyiﬁ
Lesser Himalayan Tectonic Unit I Kathmandu Group HT ‘T«f@ | TG 4T Basin AT
Kathmandu Group, Kathmandu Nappeﬁ T EHT g | Kathmandu Groupﬁ Nuwakot
groupaﬁ Rocks &g SuperimposedW&ﬁa’ | Kathmandu Group HT Garnet grade ¥« high
Grade metamorphos JgHe®e g | EarEal Metamorphic TIsTHe®  Kyanite grade T
9= ﬁ%f_zﬁ\ | Kathmandu Groups T Fgldg® dei-lcHe® ©IHT Weathering T Erosion

Wi ARG T qEH g |
AT DT T
A &AH] AAITATS SEA@CT AAS & qI TWREHT W a5 @

AT e geological mapping and reports, literatures, satellite images, reconnaissance

survey and Geological Data Aieane TRUHT @ | EEEREI ATATSTAT AT LT
Alaignmentaﬁ Surface Geological Mapping TRUT & |
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ARSHT G INE  ALITT ATAL Project Structure Alignment T FHE =R
lithological TTge® (Banded Gneiss and Schist Unit, Quartzite Unit, Schistose Gneiss Unit
and Banded Gneiss Unit) 3=aild Uds | ATANST &FAT Rock unit T bedding T

AT ol A &F 3G Wided! e &7 ¢ Hag e 99 /g Iax AT
FARYT WH G

Main Central Thrust (MCT) SgaERaE 1Y% .5, 2rer sr@ftad Wt § | Kathmandu
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1. Alluvium; 2. Siwalik group Neogene; 3. Nuwakot group Precambrian to Paleozoic; 4. Kathmandu group
Precambrian to Devonian; 5. Himalayan gneiss Precambrian; 6. Granite Tertiry; 7. <<30°,30°~60°, >60°;
8. Thrust; 9. Fault; 10. Geologic; 11. Anticline, Syncline
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I Feasibility Study of Upper Arun Project 1991
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AISYALUKHARKA

EXPEDITIONS FRANGAISES A L'HIMALAYA (1954-1955)
organisées par la Fédération Frangaise de la Montag

en coopération avec le Club Alpin Frangais

\
N

\
\BHOIPUR |

ESQUISSE GEOLOGIQUE %

de % %
I'HIMALAYA de 'ARUN et de la REGION de I'EVEREST \’”’\\ “<

D'aprés les documents recueillis lors des Expéditions Francaises au Makalu [1954-1955)
par P. Bordet et M. Latreille, géologues.
Fond topographique établi & partir des Cartes topographiques du Survey of India
(N°78. IM.). de la carte de la Royal Geographical Society
et des renseignements recueillis sur place.
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K.q.GW?TT*ﬁf@TF:

&I %7519 ¥ (MCT) ATSHT &Ade SR 4 [FeiHe el TOAr arad

EX ATASTT & Lesser Himalayan Tectonic Zone = q@%l Tectonic unit of Lesser
Himalayan rock sequences is bound lower by Main Boundary Thrust (MBT) and upper by
Main Central Thrust (MCT). MCT J¥dTidd gSdad T UTARElsd 9gcdlc &ia 0-9Y
feFeleX 1@t B 1 Main Frontal Thrust T Main Boundary Thrust STITSIHT AT Terereme
Yo fFaffet aer JAaRId Wl B | Main Central Thrust (MCT). T8 IMHIqaT Uk
ffcwa FauItHlﬁfsg T Main Frontal Thrust T Main Boundary Thrust TRATTATET T

ﬁ
g e foaeie® afasHmETe arer 5+ |

AT &A6T (Modified Mercalli Intensity Scale) A Intensity level V wH G |
ar Intensity level HT Tl FHFA T Hegw afd @ JREAT ¢fa-g | Horizontal
Seismic Coefficient values (an) effective peak ground acceleration (EPGA) HIUGUSE®
TART T response spectra SRSISRINEI MG | USACE EM 1110-2-6053 A,
f&guast return period T desired damping (F3Hic/ a4 stgeT @i ¥ Uit damped
spectrum) T @RI, EPGA T¥a=ad short period spectral acceleration AIFATE 2.4 FRT
[EEIEGERITCEE R EU] 1Tﬁ\v_fegl Short period spectral acceleration = TIﬁ'Q'o@f damped
spectrum %1 0.] Uhvg spectral ordinate T g < | Horizontal Seismic Coefficient
@E EPGA #M®I /3 WM [IGT WH TR=g | Horizontal Seismic Coefficient T
AUTERT AT, PGA HH Ycdel &I actual response spectral amplitudes ATITHE &SI
I THUE | W, USACE EM 1110-2-6053 ¥FER, vertical seismic coefficient (ay)
horizontal seismic coefficient (on) T /3 W %13'2?@[ EX

‘o' T'ay' BT A Intake TTEEHT AT q ¥Y,R00, ¥OY¥, T 4000 FUHT return period T
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T AT T ATIRHAT WABRAT spectrum dleTedT -9 A7 fIgUasT o
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* 9. AT 9T ul;or ROGK Sifv Design Earthquake
q. | Weir &= 0.254 0.169 SEE of T = 1000 year
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3. |T<F & 0.179 0.119 DBE of T = 475 year
Y., |FEarE a= 0.13 0.09 DBE of T = 475 year
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& T TYAT WY FA g qi TErhT HH 8T g & (Reduced Flow Zone) AT

TEHT AT |

AASHID GoF & A FGARCR Afced TN T T FAR-BAR HEH @bl 3 |
AT TYATCT ST HaTer, Taresy el a1 Y HLel UIgq At 1 GETh! q
I T ©HT |

FAAGT AAGARE AT FHAD! HA8E HET HH HEAH] Jasid T4 Tag a2 q+
qA IeA Aed A %{ IPCC Special Report on Renewable Energy Sources and
Climate Change Mitigation (2011) kT ST |IHT-ITAT 9T Tﬁfﬁ%ﬁ]ﬁ ARG
WA HwhT JeasT &4 Bl A9 1-220 gCO, emission/kWh &HTE Jcasid e T
HEGHT 3G LT AN 4 and 14 gCOz e/kWh, AT ATET TH YO WAL AU
fies TIAT AT ST &l Hia 350.4 metric tons CO2 emission/year (low end)
to 77,088 metric tons CO, emission/year (high end), depending on the emission factor. e
T I 9 Alhedd T Aicbrg |
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T@ﬁ?ﬁﬁgrabsampleﬂ%ﬂﬁwwq?ﬂﬂﬂwﬁwmm |
T AfsTars AT @A PRAR WUETE, R006% T Weld wRRafied gl
TIAMHT AN AT el U [enaer, J0&% A qom MR & T e
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1T TUTEdEhT fFeeraor aifersdt -9 & A1 izt g

X.9.90 FFH TR T @D T
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TEAT@E AL AT (Yo HAL) B AT AT HedTg
BT X-9&: HAEST SAB TGAT AT TATD! U] @i
ERIER N RED :
TANTIATHT HAABT TRYH! AT . TOTEAX AILTE,
£ Tt ST AT
& JQET RGBT fafer N R001%
T OIRMeGEE Sfg | A 9 B 4 AAHAN oL
- EERUE feemiRea, 064
(Weir) | 8@ g1 &% i)
pH values should not be
allowed to vary from the
range of the background pH
gt ) ) values for a specific site and
1 pH @ R¥° 9. 4\?\?£FH20?52§”‘;AI\5\:1\%\</)¢1\ ©.3% %.G3 ©.%¥3 | timeofday, by >0.5ofapH &.4-5.%
! unit, orby > 5 %, and should
be assessed by whichever
estimate is more
conservative.
ElglErca
R _ 2510 B, APHA-AWWA- )
e WEF 2012, 22%Edition | =" 904 4.3 1400
(uS/cm)
3 2130 B, APHA-AWWA- )
RS (NTU) | “Wer 2012, 22 Egition | 2% ©.45% 0.c¥ .
TDS concentrations should
not be changed by > 15 %
from the normal cycles of
¥ G EE Ces 2540, C APHA-AWWA- ¥y Yo ¥y the water body under un Q000
Tifere (mg/L) WEF, 22" Edition impacted conditions at any
time of the year; -The
amplitude and frequency of
natural cycles in TDS
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ERIER N RED :
TANTIATHT HAABT TRYH! AT . TOTEAX AILTE,
£ TUTRATT AT AT
& JQET RGBT fafar N 0%
T OIRMeGEE Sfg | A 9 B N, ?ﬂoai AAHAN oL
(Weir) | @19 §¥ &7 T ’ Hrr
concentrations should not
be changed.
Any increase in TSS
concentrations must be
9. 2540 D, API;ZA A\{VWA <9 <q <q limited to < 10 % of the
Hlfele (mg/L) WEF, 22" Edition background TSS
concentrations at a specific
site and time.
&. G IR R 2340 C, APHA-AWWA- :c 2c 30 ) Y00
CaCO; (mg/L) WEF 2012, 22" Edition
2320 B, APHA-AWWA-
° AT WEF, 22" Ediition AT AT AT -
CaCOs3 (mg/L)
z) TAUTAE | 5520-8, APHA-AWWA: | _ « « )
(mg/L) WEF, 22" Edition
4500-NH3 D, APHA,
| wAfET (mgiL) AWWA, WPCF, 17t 0.39 0.9¥ 0.5 < .4
Edition
The iron concentration
should not be allowed to
10. ATZLT (mg/L) :\%EF %(QZH;\Z”"’A\E/XXY'?] <0,0Y <0,0Y <0.,0Y | vary by more than 10 % of 0.30 (3)
' ' 0 the background dissolved
iron concentration for a
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TEAET TAEHd AT (Yo Har) &l EIIERI D) G
EEIERIRIRRCY X
- ERINICIE EENIERRITECIE RE) N | T HETE,
fr' JQET RGBT fafer N R01%
T RfheEE Sty | EH 9 B d AHAH qET
: e feanfRe, 0%
(Weir) | @19 §¥ &7 Hrr
particular site or case, at a
specific time.
1. DINIEE (mg/L) E:’/%/lElF %SZHQZ”"AIQ/XXYQ <0,0Y4 <0.,0Y <0.0Y <qco o
1% &% (mg/L) %/%/}ElF Bz(ﬁzHéAznfggmﬁ <0,09 0.09 & <0,09 <X 3
12 |z (mgiL) ::’/%/EF' %SZHS”“A;XXYQ <0.09 <0.09 <0.09 <0.3-9.¥ Q
V| R o) | Sume BOPAEWIA | <009 | <009 | <o.09 : 0.09
4. ERISERES 3111, B APHA, AWWA, | <0.00 | . <0.00 ) 6.003
(mg/L) WEF, 2012, 22" Edition 3 ' 3 :
3111, B APHA, AWWA,
1% | @faw (mgiL) WEF. 2012 20 Edition, | 1-%5 .85 .82 - -
SR 3111, B APHA, AWWA,
e (MIL) | WEF, 2012, 22 Edition | °+% % 0.4 0.8 - -
5210 B, APHA-

18| BODsMIL) | AuswAWWE. 2o Edition | ©-2 0.%3 0,33 - -
1% | cob (mglL) AWV&;@SV?/#A;;,AE'M o | R¥Y ¥.%9 UG £0-930 -
30. | E.coli, (MPN | 9221E, APHA, AWWA, ]

index/100 mi) WWE, 22" Edition 14 14 =4 °

;. FAAEAT St Yidas+, 2050
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0T0/0 N ~ ¥O h'Y 0] i
R050/0% /9 (g c6°39'9¥.vo" T % ® 3 3 9%
REEEGIEE) RW°3§'90.30" I,
0T0/0 ¥O o) < B
R050/0%/95 | ) cRyE.R0" T J 33 K g Q
AId: TG ATTA, 3059
AMTBT L-95: AT SR saMbT d8
L | A WG T
ik ED L) FrEAET
gaMeT A9 (dB) | NASQS 2069 (fam) (dB)
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ROTO/0R /9% Soc < 3&‘1 < ¥y ¥4
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HAT) o H U T AAH IACHT | TS AT T AT deaT A
TEAT WATH Hided! ST EAA EH! TAdgd ATASID] AR hedledls TFar L-O
M J&qd IUH § |

‘Upper Ikhuwa HPP (9.6 MW)

GoogI? E“z‘arrth L S aiee o XSl s ) e
T Y- JEAHAT AT T ARISHT H2T A TGaT Qiadteh! Aol qerd
A WH TAGA ARSI A bl

Gra: o amren wideed, 2059
Y. e aramE:

Stainton (1972) © AT 3¥, a7 YhRe®ells &8 THE THEETH FATDHIIT THT T
| JEQAT ATATSAT qHg! gagare 400 . IR q,4 %0 . qF e Iemgar saad
@A g TR RSl S qedadr Jarvishieadia el e 9aEer A
THT Mg | Stainton (1972) T AMHIHT ATIR AT T SHT HEITAT:
FEAST-%Hgd T AAKI-’ARST a9 qeuat g |



TEAET AL AASAT (Y0 HaTr) &l ATATET T HeATS T

JEAEd ATASATR] ARihedl (HlASe) Hed U3l HiAse (G° 9" 1&" T,
00 3§ YY" IR o AH TV ART FMFHoorh! Heaadl & GUH! Auam a9
AAH] B U AdF GRS WhTe e AR Fpse a1 Wbt Tev A

Mool Hegadl SAH q07 SRIUDT § | AAS &4 T AP oe0r A . Bl
21 e srEfafaes Tar K-c W ERE g |

JEAAd AAGAT T 35 AHEIIE a9y FHIET T4 SRaeg | Ao Jitad
RIS TIEEH 33Ul qHE® a9 T el e a9 Whl g1 T A
FIEEdls AHEIUE a1 SHaedIT GHE Athd SAaedIad TUHT § | T SHIR
A, A BE-IR[A FgaT T T TEQAS @A T MGG | AT FHed
AHEIIE a9 ST foeqd EaRer dife@t K-9% A1 @30 g |

BT X-9%: A THIAT QHERE ol faaer

. TR TE@HT | wwIfAd

g | e dor | dw ) | T S
1 | SSTH qHERE A YEY q.0% 1%
R | T "R A Qo 0.88Y% ¥y
3 | g AT 404 92.43 %0

;. I AT, 2059
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TFT ¥-5: ARG & T /B oW . [, &t aar R srafeafa Taar
|ra: A TR @ R (Topo Sheet) § RS 0§ Hatiya

ATAIST ST qrge Wi EfEaar aeaeed e semsr gueiiseear yeqa
RS T
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TEAT@E FAELd AT (Yo HATL) B

Y.R.9 ATENFT TR ST 939 G e aee:

¥..9.9 g9 &=

AT ARSI §gaad 8 T Wbl aXae FremsH, R, @i, Har, grerd, i,

ATATETNT THTE HeATE

ATEUTEE WHT G | AU UMb q97 Jeameedr gz, Frgdr, T, T, e,
Aol ATMY WH G | eeaad &7 UL TG aedide® F+ q wiEra ahr
TAHT TEH! AT | ATASAIH! egaad &1 T bl G e aTedfaaeh! aar
TferaT L-30 WM Y&qd TRUHT F:

TRTHT L-R0: ATASIH! dSadd & T Wbl I W - euiieed! qar

9. | T T EEIECaR ) CITES | IUCN | 3Tl ¥&@R
g Yl
9. =&l Toona ciliata
R Far Madhuca longifolia
EY [rerar Macaranga pustulata
¥, AR Saurauria napaulensis
q. qMEd Cordia dichotoma
% S Alnus nepalensis
S, Jar el Albizia procera
5. | Hl ER Albizia lebbeck
Y e iR Lindera neesiana
qo. b wetl Rhus chinensis
4. gﬁl?ﬁ Ficus neriifolia
9. BRG] Myrsine semiserrata
q3. ﬁg Prunus cerasoides
q%. 7 Lyonia ovalifolia
M /TSI Jli:
q. 99 d&el Dioscorea pentaphylla I EN
R Q’@IT:[ Rubus ellipticus
2 %\lﬁf Berberis aristata
¥, Frrgar Swertia chirayita
9. e Urtica dioica
% Aol Girardinia diversifolia

TEAE®: AU AT egl-Sollaed [IHeS

1%




TEAET AL AASAT (Y0 HaTr) &l ATATET T HeATS T

%9, | ST T IE = CITES | IUCN | umer 9@
\ %{I;{ Zanthoxylum armatum
G, iilgl Dioscorea bulbifera

HId: IUCN red data book 2022, CITES checklist, 2022, ®Jed ALgI+, R0GO

%.R.9.] T&¥ &

JEAIET AR oy &4 T bl da e THE Fedaedl Fars, /i,
AT, HaT, Ietd, g a9, R, Hige, R, wieee aife @at g |
AITY WMF A A Vo, T, REd, docl, I owen, 0, i
T | AASH! oF & T QT WA TS ITeaide®d] ol qierdl X-39 A
T YD 5

BT X-39: ASAD GoF &7 T Q! qUL TS qTedaged! gar

9. | T T EEIECa o) CITES | IUCN | Juret @R
g Yl
9. MBI Callicarpa arborea Roxb.
R LTSIk Quercus thomsonian
3 | Fn RRE Albizia lebbeck
¥, HeATar Macaranga pustulata
L. Aar Engelhardtia spicata
%. BRG] Myrsine semiserrata
S, w3l Machilus odoratissima
g. les'flf( Edei] Castonopsis tribuloides
Q. [T Daphniphyllum himalense
qo HATST Cinnamomum glaucescens
19 =T Michelia Champaca
R ERLU Diploknema butyracea
13 Q= Ficus semicordata
9¥.| 9 arer Terminalia myriocarpa
AR NEU Brassatopsis mitis
9%. | s Schima wallichii
q9 & Sapium insigne
M /TSI Jli:
q. 99 d&cd Dioscorea pentaphylla I EN

TEAE®: AU AT egl-Sollaed [IHeS 994



TEAET AL AASAT (Y0 HaTr) &l ATATET T HeATS T
9. | T T EEIRCa ) CITES | IUCN | Juret ®&@R
R Rkl Berberis aristata
2 q SFHET Nephrolepsis tuberosa
¥, WY Osbeckia nepalensis
v, e Urtica dioica
& ol Girardinia diversifolia
o, ISERIGIE Artemisia indica
c. Q"@l@ Rubus ellipticus
Q. fﬁgr Dioscorea bulbifera

%.3.9.3 fagae qur T &=

YEATET  ATASHIST Fd[E 997 To® & RO g UHE aeuideed e,
| AT I qAT TCAFEEH U, TA, K€, oell, AT Wbl G | ATASHIET
e /ce@ 7 T WHl AR TS AEdeed] qEl et K-]R AT TR

TRuHT 5

FId: IUCN red data book 2022, CITES checklist, 2022, TJcH{d ALIIq, ROGO

TTBT -RR: AASTH AR/ & T AT G e qATeAAeed! qar

9. | T W EEIREA T CITES | IUCN | 39T &R

@ Yl

q. e Cordia dichotoma

R. Tar R Albizia procera

3. | Fn RkE Albizia lebbeck

¥, Herar Macaranga pustulata

4. AT Rhus insignis

% TRy Sapium insigne

2 EZENE]] Bauhinia variegata

G. NEU Brassatopsis mitis

Q. foreer Machilus gammieana

qo. Fetal Erythrina arborescence

9. e Averrhoa carambola

R I Diospyros kaki

93. | 9T 9 Terminalia myriocarpa

TEAE®: AU AT egl-Sollaed [IHeS

9%



TEAET AL AASAT (Y0 HaTr) &l ATATET T HeATS T
9. | T T EEIRCa ) CITES | IUCN | Juret ®&@R
M /AT TSTa:

g. ?{?IF\{ Rubus ellipticus

3. Rkl Berberis aristata
3. e Urtica dioica

¥. Hoal Girardinia diversifolia
9. ISR Artemisia indica

&. e Piper longum

IIa: IUCN red data book 2022, CITES checklist, 2022, TJed AT, R0GO

%.R.9.Y¥ AR AT I G qS

TEAEd AASAR FH0 T AARE Ted 8H & T 9l A dIed qHE
FeafdEEar Fere, RiE, e, dien, age w9, B w9, [, s, e,
wd, @y, &, geaklEan, Iom, ol aify wE g | I wE qe

o

UEd WSH & AL WgH A9 q®A CITES &I Category-11 T IUCN %I Endangered
T G GNP Wh! AT | AT (TR T ATk I8 b &7 T
T T TS ATEAdeEH] Fol qeldl -3 AT T8 MU F:

TRIET X-33: AAA AT T AaRE TG G & T qabl a<a qeA

TTEeEd! At
9. | WHT T EEIREA ) CITES | IUCN | JuTer €@K
@ Yl
q. IEEIEE] Schima wallichii
. Tar R Albizia procera
3. | @ Riw Albizia lebbeck
¥. Hardr Macaranga Nepalensis
€. At Madhuca longifolia
%. HIIAl Machilus odoratissima
©. = Sapium insigne
C. BRG] Myrsine semiserrata
R. Fetal Erythrina arborescence
qo0 BEEN] Ziziphus incurva

TEAE®: AU AT egl-Sollaed [IHeS
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TEAET FAALd ARG (YO HaT) & AAETNT JHT HedTgT
9. | T T EEIRCaE CITES | IUCN | Rt ¥@R
9. i T Rhus chinensis
qx. EIEa Diospyros kaki
q3. IPHIE] Viburnum cordifolium
¥. | HE HIH Castonopsis tribuloides
qu. freer Machilus gammieana
q%&. g Ficus semicordata
q. I Alnus nepalensis
qz. gior Ficus neriifolia
9R. ﬂ'ﬂﬁfﬁ Callicarpa arborea Roxb.
RO, AR Saurauria napaulensis
R19. IS Boehmeria rugulosa
RR. a{T: Prunus cerasoides
R3. %fl:( Zanthoxylum armatum
Y. BRI Lyonia ovalifolia
4. TeATa Rhus insignis
RE&. T Daphniphyllum himalense
0. REl Brassatopsis mitis
RT. Fetal Erythrina arborescence
RR. ioh el Rhus chinensis
30, LSk Quercus thomsonian
2. = Michelia Champaca
EEH EIREY Cordia dichotoma
3. Wﬁ Litsea polyantha
Y. e Averrhoa carambola
2. EAEa Diospyros kaki
E&. gLy Celtis Australis
3. ud Quercus semecarpifolia
3z, = Falconeria insignis
3R. EZENE]] Bauhinia variegata
¥O. T Choerospondias axillaris
¥q. | EgIfHar | Cinnamomum glaucescens
¥R. RFAL Elaeocarpus ganitrus

TEATEE: AT AT BIEG-Slaed [Hce 195




TEAET AL AASAT (Y0 HaTr) &l ATATET T HeATS T
9. | T T EEIRCa ) CITES | IUCN | Juret ®&@R
¥3. | Betula cylindrostachya
¥Y. e Bombax ceiba
¥4 GELR] Cinnamomum tamala
¥&. =5l Toona ciliata

M /IS TS
9. 99 d&cT Dioscorea pentaphylla I EN
R %\lfﬁ Berberis aristata
2 qel T Nephrolepsis tuberosa
¥, WY Osbeckia nepalensis
L. f@R-_:Df Urtica dioica
. Aoedl Girardinia diversifolia
S, IGEIGIE Artemisia indica
g. ﬁ'@l@ Rubus ellipticus
Q. frer Dioscorea bulbifera

HIa: IUCN red data book 2022, CITES checklist, 2022, TIeTTd ALITT, ROTO

¥.3.9.% NTFPsT Ethnobotany &T ¥ WeTaqul Teie:

ARSI &4 T Al 99T qT3+ NTFPs/Ethnobotany T 3Rl HeTaqul TSIIIHT ST,

graal A, Aodl, fadurdl, Tod AT wWhl P | AT &3 T il aaT 2

NTFPs/Ethnobotany T T T X-RY AT J&qd TRUHT T;

Tl X-RY: ARSET &3 T Al aLI 8T NTFPs/Ethnobotany T G

.| BRI
4. IS T AT CITES | IUCN
AH QLD
Dioscorea QT T
1. | 97 & deltoidea .
2 - \/Bae:’lilginia EIEAREIC IIRIE |
gata T @A
Phyllanthus 3
ER AHT emblica el Yol ATHI
¥. | V& | Rubusellipticus | el @I AN
X, AT | Berberis aristata | Wl @I AN
i tl'l_"ﬁ Nephr0|epsis W/W -@ﬁ T
' AT tuberosa FHiooad T
9, ﬁﬁ\, Urtica dioica YahT AT
TEAE®: AU AT egl-Sollaed [IHeS 9%



TEAET AL AASAT (Y0 HaTr) &l ATATET T HeATS T

.| e ELINE
9. IE T TN CITES | IUCN
™ THR
Girardinia
b Sl diversifolia TS, BT FEHI
qra qor 5

Q. | fadur | Artemisiaindica
qETATR! TR
q0 ﬁ'gr Dioscorea EICIE At e

bulbifera
99. | B AT | Ziziphusincurva | el @IHT ATRT
I IUCN red data book 2022, CITES checklist, 2022, TIRTd HETIT, R050

Y.R.R 99 TR AT

ATISAT SAAT §eacl AHEI® a9 Whl G | AHEs a9ars s3al QHais
T ¥ i@ AEE a9 ITARDT GHE Savddd IWHT g | TIME ST
AHEIE aae HEad qa1 °iE T[T AN T WH g | Slearad [Heerdrar
AHRTE a9 HRAGH T I3 QRIS a7 AGACRHAT HAARId Wbl g |

¥.R.3 AAHT ST IFYHT GE@d:

AT 361 TSIdHT FA@YA (Rajbhandari and Dahal, 2004) AT M@ TTRUHT 5 |
TEAed AT &= qrguehl ijlflT@'@%“@_HT Bulbophyllum nepalense, Paphiopedilum

armeniacum, Dendrobium nobile, Coelogyne corymbose, Cymbidium elegans, Penisea
demissa, Cymbidium longifolium, Coelogyne hirtella, Phaius tankervilleae T | “{fﬁT@'&

YSTd CITES T Category-11 AT THETEET T |

TEAE®: AU AT egl-Sollaed [IHeS 1R0



TEAT@E AL AT (Yo HAL) B FATATEINT TATT T

LR.Y qIeq:
Y.R.¥.q TOAE TAEGEE:

TEATAd ATASTHT &1 T Qieh! a0 ATERUTAT: <@l U SHEaE T ATl g ardds, Hadl g, AAEdl, Hial Ald, R, bR,
FHTAT WIS, I, T, RHel a9 dr@sd T WH G | AN &7 T Aihl a0 e a=aeiqeed! gal qieldl L-[% AT
TEG TRTHT F:

TMRIHT YL-IW: AT &7 T Al axIX qTE Tq ey SHa<ah! g

*. ¥, Y T It et TR T
Global | National | NPWCA | CITES
Asiatic Black Bear Ursus thibetanus EAI) RIS VU EN I
| Himalayan Ghoral Naemorhedus goral R NT NT I
3 Yellow-throated Marten Martes flavigula Hagtar LC LC Il
3 Eurasian Otter Lutra lutra AT AT NT NT I
b'e Himalayan Tahr Hemitragus jemlahicus EIEE) NT NT
& Malayan Porcupine Hystrix brachyura Heldr gl‘éﬁ LC DD
S Himalayan Striped Squirrel Tamiops macclellandii Bl g% drEw LC LC
(= Orange-bellied Squirrel Dremomys lokriah Bl 3w <@s LC LC
] Golden Jackal Canis aureus Il LC LC
q0 Northern Red Muntjac Muntiacus vaginalis LGEl LC LC
HId: 1UCN red data book 2022, CITES checklist, 2022, Baral and Shah, 2008, TJIeTd ALIYT, R0ZO
Hgi/eV-CA: National Parks and Wildlife Conservation Act, CITES: Convention on International Trade of Endangered Species; I: Appendix-1; I11: Appendix Il

DD-Data Deficient; LC-Least Concern; NT-Near Threatened; VU-Vulnerable; EN: Endangered

TEAEE: AU AT BIEG-Felided (S 979



TEAT@E AL AT (Yo HAL) B

ATAELINT FATT T3

Y.R.¥.R TIRHEE:

-

JEAIET ATATST &1 T Aol aIE FA U3 TSAHT JaEs 66 (Fe MRUHI § | TEaiad ATASH &AA TeUHT == Jollid 7ed

HICIS, HTBTH, A1STS, Tl AT CITES ATGHAT FHEY TRUHT G | AN & T Wiebl a0 WEUHT TTes el Heqd

e dife@T X-3& W sual 9
BT L-R&: ATANET SF T Wl aL TS ITET e8h! A

GIEOTHR] AFEAT Migratory
*. ) status
4, AR S R T Global | National | NPweA | ciTes | (Migrator
y Pattern)
q Aberrant Bush Warbler Horornis flavolivaceus | fodefa enet fhear | LC R (AM)
R Ashy Drongo Dicrurus leucophaeus gaty = LC R (FM)
3 Asian House Martin Delichon dasypus REET i) e | LC R (FM)
¥ Black Bulbul Hypsipetes leucocephalus EICCASTE] LC R (FM)
4 Black Drongo Dicrurus macrocercus EARIRCES LC R (FM)
& Black Kite Milvus migrans EAIRCS) LC I R (FM)
. FHel =g ad
C Black-chinned Babbler Cyanoderma pyrrhops T LC R
(= Black-lored Tit '\:'(Zﬁmgg%mgs qrg FEifEredle LC R (AM)
{ Blue Whistling Thrush Myophonus caeruleus ﬁ% LC R (AM)
q0 Blue-throated Barbet Psilopogon asiaticus @ﬁ LC R
19 Buff-barred Warbler Phylloscopus pulcher el TG e LC R (AM)
TEAEE: AU AT BIEG-Felided (S R



TEAT@E AL AT (Yo HAL) B FATATEINT TATT T

AIEOTHR] ATEqT Migratory

*. ) status

9. I = e AR Global | National | NPwca | cites | (Migrator

y Pattern)

9% | Chestnut-bellied Nuthatch Sitta cinnamoventris FHIY el LC R

93 Common Hoopoe Upupa epops BT =T LC R (FM)

¥ Common Kestrel Falco tinnunculus Eﬁ‘s'l‘sr LC I R (FM)

92 Common Stonechat Saxicola torquatus bl ATl LC R (FM)

1& Common tailored bird Orthotomus sutorius g1 e fhear LC R

L Crested Serpent-eagle Spilornis cheela PIDPIH A LC I R

iz Crimson Sunbird Aethopyga siparaja IRENE ﬂ%ﬂﬁ LC R

< Dark-sided Flycatcher Muscicapa sibirica gAY WW LC R (FM)

RO Great Barbet Psilopogon virens EIS]N LC R (AM)

R9 Green-billed Malkoha Phaenicophaeus tristis I AT Ta LC R

RR Grey Treepie Dendrocitta formosae CHERCIE ] LC R

R3 | Grey-capped Woodpecker Picoides canicapillus Nl GIRED PlEPC LC R

RY¥ Grey;:f};a/i(;?gh(elranary Culicicapa ceylonensis ool W LC R

RY Grey-hooded Warbler qui/#gssgﬁztjss W frear LC R

Q& Himalayan Bulbul Pycnonotus leucogenys etk LT LC R (FM)

R Himalayan Owl Strix nivicolum Fell el Se® | LC R

3G Hume's Leaf Warbler Phylloscopus humei ol Thear LC R (FM)

TEAEE: AU AT BIEG-Felided (S 933



TEAT@E AL AT (Yo HAL) B FATATEINT TATT T

AIEOTHR] ATEqT Migratory

*. ) status

9. I = e AR Global | National | NPwca | cites | (Migrator

y Pattern)

3 Indian Golden Oriole Oriolus kundoo LIS EEE LC R (FM)

30 Kalij Pheasant Lophura leucomelanos AN LC 1 R

39 Lesser Yellownape Picus chlorolophus AL PIEHIX LC R

3R Long-tailed Minivet Pericrocotus ethologus ﬂmg?g A= LC R (FM)

33 Long-tailed Shrike Lanius schach EHE) LC R (FM)

3¥ Maroon Oriole Oriolus traillii YI&h ﬂ’ﬁl’& LC R (FM)

3% |  Orange-billied Leafbird Chloropsis hardwickii e gRa =4 LC R

3% Oriental Turtle Dove Streptopelia orientalis s RS LC R (FM)

30 | Plumbeous Water-redstart Phoenicurus fuliginosus AT TG A LC R

3T Red-billed Blue Magpie Urocissa erythroryncha T FiTFrEIﬁg LC R (AM)

3R Red-vented Bulbul Pycnonotus cafer C\f{?’i’r LC R

¥ O Rufous Sibia Heterophasia capistrata BIER LC R

| e eryihrogens T Le R

¥R Scaly-breasted Cupwing Pnoepyga albiventer Tl i%glf( TP LC R (AM)

¥ 3 Streaked Spiderhunter Arachnothera magna \;ﬁ W@& 0 LC R

XY Streaked-bbr:gztlicri Scimitar- | b0 matorhinus ruficollis T g9 Tedhic LC R

¥4 Striated Laughingthrush Grammatoptila striata Hied AAIET LC R

YEAEE: AR AT BTES-Solidd [HIS Y



TEAT@E AL AT (Yo HAL) B FATATEINT TATT T
BT e MLy B
e . status
. T AT EEIECa It Jurelt | (Migrator
q. Global | National | NPWCA | CITES
y Pattern)
¥ & Striated Prinia Prinia crinigera REL utg fhear LC R (AM)
¥\ Stripe-throated Yuhina Yuhina gularis W T\vlf{ ELU LC R (AM)
¥a Verditer Flycatcher Eumyias thalassinus ﬁ?ﬁ@?ﬁ agh% LC R (FM)
¥ < | Wedge-tailed Green-pigeon Treron sphenurus TETel gotdr LC R (AM)
40 Whistler's Warbler Phylloscopus whistleri @ﬁ fRear LC R (AM)
White-crested < <
49 Laughingthrush Garrulax leucolophus %‘ﬁﬁ_, arqater LC R
4R White-rumped Munia Lonchura striata Il q1e gﬁ?ﬂ LC R
White-throated : .
43 Laughingthrush Garrulax albogularis Qg AT LC R

FId: IUCN red data book 2022, CITES checklist, 2022, ¥JeTITd AT, R0EO

Note: NPWCA: National Parks and Wildlife Conservation Act, CITES: Convention on International Trade of Endangered Species; 11: Appendix-11; 111: Appendix-I1l, and LC-
Least Concern, R- Resident; R(AM)-Resident (Altitudinal Migrant); R(FM)- Resident (Full Migrant).

Y.R.¥.3 YT T IHTE:

TEATT ATATSTT &H H 9 FAT IHIER T GUGIRE Whs RSB G | ATATSH &H s TNUHT IHI=R T FIGIeEH
foreqa feeRr difcraT -0 W1 Sl 9

TEq®: AR AT BFGI-3AAEH S

REL



TEAT@E AL AT (Yo HAL) B FATATEINT TATT T

TMT®T L-R0: AT HAA TSYHT SHIEL TAT FGIDT AT

E ST o) EEIECa ) AR A e e
Global National NPWCA | CITES

| Asian Common toad Duttapharynus melanostictus Ty Wﬂj}ﬁ LC Fairly common

R Beautiful Stream Frog Amolops formosus AT Tt LC Scarce

3 Skittering frog Euphlyctis cyanophlyctis fepfcs dmer LC Fairly common

¥ Syhadra frog Zakerana syhadrensis ABTA WTJ;IFﬁ LC Fairly common

£y Changeable Lizard Calotes versicolor @{Wﬁ LC Very Common

& Spotted Forest Skink Sphenomorphus maculatus AU LC Common

C Sikkim Ground Skink | Asymblephharus sikimmensis AU LC Very Common

HId: IUCN red data book 2022, CITES checklist, 2022, TJcd JEYTH, R0LO
Note: NPWCA: National Parks and Wildlife Conservation Act, CITES: Convention on International Trade of Endangered Species, LC-Least Concern

Y.R.Y.Y AT G fa:

AT GAIfed SGar GIATHT i JSideT ATGeE (he MRUHT § | Tga Wi e AGRed g== A9dl, [dd T daHh
WHT G | QI UG AT TAT Sd AT aTeddged! HEo 9 iEsi TRUST Al (Migration Characteristics) AEAAR
T foeRu das! ITiiweEdr Y&qd TR 3 |

TEAEE: AU AT BIEG-Felided (S 9%



SYA@ HAaId AAS (Y0 HAT) Bl EIRICIUIR IS C I CRIE |

Panchpokhari Primary
SchoolNebare— -

— Temporarily ciosed

NEBARE
ELINd

Ram Kumarn Hotel .
and'Lodge, Samatar }?ﬂ:}-; \;) 7

i Kalika Primary
Y School Chasuwatar
Karmarang makalu-4

Mathhilo church
karmarang ®  Rimkhim fall

wa-%:mmmaﬁﬂﬁww

GId: TIAd ALTAT, 050
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TEAT@E AL AT (Yo HAL) B FATATEINT TATT T

TeI®T L-RE: THAT VAT e RSB AIGT FSidw! gt

Conservation Status

< I AW | AE AW | Sl W Migratory Status ciobal | National | NPWCA | GITES
Blunt-nosed Schizothorax T e Migrates upstream for breeding
1 snowtrout richardsonii > purposes VU Common
3 Torrent Parachiloglanis STt Non-migratory fish that lives LC C[c;r;sirnvda(;uncin
Catfish hodgarti underneath rocks. P
and Rare
Nepalese Psilorhynchus Migrates upstream for breeding
3 . : faa LC
minnow pseudecheneis purposes
FId: IUCN red data book 2022, Shrestha, T. K. (2004), CITES checklist, 2022, TI<HTd AeIIq, 10T 0

Note:
NPWCA: National Parks and Wildlife Conservation Act, CITES: Convention on International Trade of Endangered Species, LC-Least Concern; VU-Vulnerable

TEAEE: AU AT BIEG-Felided (S 1=



TEAT@Er (Yo W, 1) Jaagd AASb!

FrarEfis gaE Heargw

Y.R.¥Y. % T

AT &7 3 ASTHT Tl L TS Sl
N

MEUHT AT NAEE (7 AAHEA 7T FHGH G |

TRTBT %-3: AT GAAT TEFYHT TAT g€l o

fae® arguaT U | e e

SN. Order Family Relative NEPBIOS/ASPT
abundance % score

1 Ephemeroptera Heptageniidae 33.6 8
Baetidae 10.4 6

2 Plecoptera Perlidae 35.6 8

3 Trichoptera Uenoidae 5.5 9
Odontoceridae 11.3 5
Philopotamidae | 26.5 6

4 Diptera Ceratopogonidae | 6.1 5
Chironomidae 8.9 5

5 Coleoptera Hydrophilidae 14.6 4

Total 6.2

HId: TITT ALTTT 050

S AT, NEPBIOS/ASPT Score interpretation and EPT score interpretation is as below;

NEPBIOS/ASPT Score Water quality Classes Description
7.50-10.00 I Not to very slightly polluted
6.51-7.49 I-11 Little pollution
5.51-6.50 1 Moderate pollution
4.51-5.50 1-111 Critical pollution
3.51-4.50 Il Heavy pollution
2.01-3.50 "ni-1v Very heavy pollution
1.00-2.00 \ Extreme pollution

T qREAAiRT TeidT TWahT [HUe%ah! (NEPBIOS/ASPT Score) HATEHTRAT S&TahT
9T Water Quality Class I /T U] dRdvey ST ATAR 41! THIAT Moderate Polluted

T g |
Y.R.¥.& AT Teq &7 S@Ar@rdial EPT (Ephemeroptera, Plecoptera, and

Trichoptera) Richness Index

EPT index, or Ephemeroptera, Plecoptera, and Trichoptera index, I EAR B Ca) W
AHAT T Fibreg | Wit TREAfAfRT omelidr Wt fHUges! (NEPBIOS/ASPT
Score) ATIHT TEIehT TA=gATh BT T Ficbveg | ATATSAT & 9= =T MU
THA FgAT &AHI NEPBIOS/ASPT Score Tad! QNS T TRY TR 5T

B
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TCTHT -30: ATASTT SAT FAT MBI THAT g &7b0 EPT index Score

S.N. Sites Richness EPT index Evenness
1 IKH 1 7 85 0.325
2 IKH 2 4 78 0.512
3 IKH 3 6 62 0.482
4 IKH 4 6 91 0.542
5 IKH 5 7 84 0.354
6 IKH 6 8 74 0.312
7 IKH 7 5 98 0.598
GId: TSR ALTTT 2050
Rating Excellent Good Good-Fair Poor
EPT >27 21-27 14-20 0-6

M O ARUHT THAT T &FHI EPT index Score T dICTaTHT HTed
o ﬂ
AF ATAR AT EAB] Talb! THHT AR b THT Wh! TeUHT T |
o

Y. SEISI®-aE qur WiEpias arara<or:
¥.3.9 Twired® faaa:

%.3.9.9 FEEAT/SASaP! e

AT HATATT § GGAHAT Sociabl Tl Saedl 9,45,0¥9 WhHl g JTaHed
TETHT FAGEA B, % 8% T AiHdmd! JEe Ot ¥ &R Whl g |

T q2AF BT 200 ATAR FGAEH [Soel™l L E Ao HEH! Tqemd
@H G | TR FA S (96,30 W) B Ageddl Whl g
%.3.9.R WERAT T Fren:

AR qearg FAT 008 ATAR GAEAT [Sedie! 4= a9 a1 | 9=aT A IHL
THEFT Hof TP AELA 32 63.9& FT @H g | T Agr T T
FET T HAW §5.20 T BR.3Y UAd GH g | o e qeamer
fereror qfert X-39 W1 wEqd RS

qiereeT L-39: Siecerr areRar gvedr faer

e
RF | WeR e | dRIAR® | HET QY | HET I WA | ELT &
qq qT ez T (%)
T £3,9%R 3.¥9& | 49,80 9,295 %.3Y
wfger YR,¥5% 3,¥90 | ¥R,GRY &, 24Y §5.20
FT | 9,9%,639 §,66 | QY,MeY 9¥,229 ©3.9¢

iq: AT qearg HEed, AR TTagedl 97 gy 960, 2008
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T WA G | AH MSHITHE T 3,508 T &Hl g | a9
TTSUITeTeBTAT Felq=aT &Y TEedl AE Wi (.08 W) Wl g |

¥.3.9.% T

e qeary wEfed 006 AR fevg o W= 539 S, Aig of W 4309
S, IT oW "I W ogT S, S9TE g¥ AT qRRR2 S T AT gH W L WA
wH g |
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AT TeaTg HHd 008 ATAR BT MSANAHTAT GI= a9 a1 Al AwaT A IHL
qHEHT Fel TGEAH] LA 7 5. ¥ WA Wahl 5 | AN Wigel T qouaht
AT 3T FHAM: £9.90 T Y. 35 Tfae ©H g | (Fia: AeT qearg Hfed,
AT FEgEdr a9 BRYY I, 2065)
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T AT, 060 ATER AWl JHIE  &ABT AMG-aged] HEIdr:
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TEY [ee T 79 AT HIiNges o@s 908 T T0H g |

%.3.9.9 R AAEA TSHHT &I TE6T:

T ALYIT, 1050 AR AU ANIHH] Hed TENeEd] THCR, IEARR,
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WY IYACRAT FER @il He™, FIRFIR ¥, YaT @il He™, i 9@ @
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qe™, S T4 qe™, Twel I Giell GeT™, Hiaieh @rell GeT T BRAREHT €
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|

©.3.9.9© S Smaf:

FgM@E A WhH! FRANS TF AT TR Argde fFed Aqid TRuH g 91
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B! TEIAT T W W8T B &1 (Reduced Flow Zone) T ZTEHEHTHT T EE
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TARTI T ATASIRT G B Eh]
fewmzT Wi 5 |

HH =9 99

P IU.EL T, FHRE A &

TIART MR |

FA BIUT FT TEEE WA AT
HASIE B U Sy |

TG AT A HATHATT qr

AU qaTcH® T qAT HH THE

I dRaegy |

TEATE®: AT AT TIEgl-Sclaed [CHeS

Gr: faeqa SIS wiqeeT T TUerta e, 3059

q%0o



TEAT@Er (Yo W, 1) Jaagd AASb! AT JHE HedTg e

Fish Ladder & fa&eq

T AITTHT FHHAT AT AT ST GIETHT T TSATHT AGEE he N
g | TEAT WIAH TS WGREA! I=o A, [dd T daBHU WHl g | de=r
TiuaT AR (Migration Characteristics) HETIT &l ﬂﬁ I T fad =9 9a0e
I AZUHT TR AT BT HIGTHT ATIqad G8s bl AT Fish Ladder T sT&aT
AuE™ & TUHT G TIA Fish Ladder e fHed g T |

TY TEAEAN AL AR AN SGATGIAHT Talbl Teedl qerd qar /e
TIT AT WGB! ATGqad T T AT A& A RS eqrar
TET weir SAH! At FEARAT €3.3 FeT @arg, 9.0 WeT e T B.Y A g
TATT AUHT Verticle Slot Type Fish Ladder T iy |

YT ARSI (AW AaIdgeH Y ael ddleud ALAuE URUH! R |
AR AH(CTH [EEHT HHAT [dheq 7. Y HrEagT T&l [ iy adqer
ogde, &S <o qU1 UECH WIUREHT AN AN ARA 7 e, fagavrer o
FAHT AEHT TAE T T T HRARTT 99T TYACR FEAAT Y, TG 41 a7
BT Fad T 2 HAibar AL, e g sRga | fased . 9 wrivee e
TN Gow I g, FRAKT Fedl i dfee T T didel o qur i R
SREH B SR | faswe-3 Ty gy oy M. [ e, EEae w9 ey
FATIAT & AT Fe! AR sradl | fawed H. 3 FrEagd T& o gey aml
g, AT el 8 T ICAEH &0l HH g Sal | <aed fahed 7. ¥ ek
oy Bie oy [ [ T, e EEaEH e TEw e T 9,
UEEH T HHIT HUHT HRATT q&d SqARaR T A9 aRaUapTel [@edhed .
¥ A TRUHT 99 Adhed Hed A1feias, QraTere qor amaEed BameEe Saq 9gar |
qT faded 4. ¥ ARG W@ AR a7 [dheuged! fagam Ay fgu awieH
T | YEAEH ST AR B F. ¥ W GAe RS g | I [Haew
AT TRUHT [abed Aegane A, arieie, Wiafee q9r ardreeia g af+y
JUIH @hl G | TEAED] BEAAIT qeh A€ [Hhed | THUH! Rufqar yedE
EARIECR e B E I 1o | W o B I s B o s P e o e oo 3 o M A e MR [ ) A M E e T
ErcCall

FEAE®: AT AT BTEgl-Salded [HCS 19



TEAT@Er (Yo W, 1) Jaagd AASb! AT JHE HedTg e

IREge-: YEaid HEadT &1 AT 9= THE q9r GXE0hl S
JEAE AT AT T FoATeel &1 A &b adeEvl Jqebd T e

o~

TIEEE I A= | AqH THTE T Ui d ITaeEelTs ! Fafd, Fehr, i
T A fre T AT wEET de el MuE g | wEeed! TROATER
T IRGHT AFAF ST B4 TAED] T AFAM [l TG4 ATHT FA AFATTH]
ATITCHT TATAR] Jeci@HIdl HeaTgs TUHI § |

9.9 FTHA THE:
1©.9.9 Fwfr sEfa:

9.9.9.9 T TS AN W -

e AT HH0T & ITAAH BTH WUHI GHRIAAT LSy T ALy ATIITH
o IRgeg | A WET W3 WAT T4, X9 T AGTA T WU O WAl AT WH g |
ATATSAT AT FETH AT TS ASHTAHT WA &7 WUahTel TAHT SedTel
T Yo T ey | TG TAHAT Sl A qGe] A 90 g g
Ty |

TR RGP THT FTE, FEIH GRAT, TAT A, Feqbieq7 Faasl T Teqq
#ETqH CH g |

9.9.9.R AFF FFATHATTHT TR

AT 0T AAfoHT Seerd® HTH WUHT GUIAT YEY ST HrHSREEH] Juedfd
TAHT T AT GHRAEAT ATTATHT I S BRI AT &0 AHTE TR
Ul g4 WURRl ATASAT &4 BRAUF T TGALENH! AAR-SAIGTH qhg g
Ty |

AT ST TT SIVEE et AT T, Belharhl AT Sg golel ATt
I JUSEE ol T AGTE TIHI W ol ga efdvg | a9 oigd =ar o9,
BlCe SUAE, Tl YAEE Sl SAAIEAE TG AT g 2 |

IRBTT TRYHT FHT HITL, HEIH IRAW, ST A4, deqwrchT Jaast T
7T HETaH! BB F |

6.9.9.3 SNR FaqEH qfg:

HATISAT AT AATH BTHIREEHT JURA(IT TaT fEi= FHRHT =l aE8® ITHN
*

T WD T AT I STARY TEIE® St (=l q9a, @rare 989a Al

R qor T e T AFASH T gaig | Hel T, SRR, HRATT, TYaCR,

AT T AT AEIHAT dig 7S STATEaAT aR T8 drag |

FEAE®: AT AT BTEgl-Salded [HCS 1R



TEAT@Er (Yo W, 1) Jaagd AASb! AT JHE HedTg e

IRFBTT TRTHET FHT TG, HEIH IRAW, TAAT AW, JqHIAT JalE T
HEqH HETad! BH T |

9.9.9. ¥ T ATl Tatees oA Atidfe:

THIT TS ASEIHT Fehr feg a1 Tore! Wietas dad sgiad gig
| T HHERATS ARg, W9, STEME Al TFeedl el Y& T4 HIEH e
£3 FHIRS! GAAH AWAE g arag |

TR TRTE! THIT F7E, HETH GRATT, TIAT A, BTl AP T TETH
HETa®! @GPl |

9.9.9.4 HiEer quith®T q°r THA AN

AT TATTAT ST SAATATS SHTHAT ARG ATHT AT AReTel U HTH T I
HIzT TG HUHTS AieaTeee R et ae ox afe<shl HHA o gi Faw
I3 gaT fafeE®! geamr dvatg gy |

TRFTA TIRTHT FHT T, 7 IRATT, TAT A, Fewrchi7 dgaa®l T 7747
Aecadl Gl g |

9.9.9.& M T T g

e ATATSTHT AT (AU THIER <RT gy O+ 4.8 95 ./, amaia
T e T Rt WY awa-aHA wHa R g | TEel TRl A e
&7 TYACR, HRAVF, TYACR, HHRX TFTHT SAATels ATARTHAT Gieer T afawsg
|

YRETT TRTH! T TAE, HETH TRAT, TAT AT, eFETNT Faraasr T a7
qETAH BF F |

9.9.9.4 Ruaes aife™ Jred T s

FEAET ARSI ATASHT T BRAREReDT Yid BRARER @ SHID! 33 He 6§
TS FATaD] qMH T W AT IAleoh! WAWHAT ATAR AT
AT T SRS, AleSS, Taivary a9 RAE-grs qMed = T T s |
TRETAT RGBT FHIT FoAH, HETH IRATT, TAHT HA], deprehia Jaraaw T Teqw
HeTaw Gl T |

FEAE®: AT AT BTEgl-Salded [HCS %3



TEAT@Er (Yo W, 1) Jaagd AASb! AT JHE HedTg e

0.9.] FoUET A

9.9.3.9 TIFT TAEE Ao Rt

AT goaTadal FafgdT 3¢ WH9Rh  ATEaedd U9 SRd~g S9HT YaiHe,
oY, WA H, i T, geer W, weR aifg @ g | AT
T ARIHRT T TEAT ATAR TIHE SAarars. ASEIOH v ar g |
T T A TAT Mg WS SEATEqH IR AR ardeeg |
TRETA TIRTET FHT Fq%, 7 IRAT, TqHT A, Felwrehiiv daq89a T 77
Heasbl BHl F |

9.9.3.] TIMIT TEAT Jgwar e

Fra-TLhT o gaeamaT U4, 00y THINH Saald g¥ardl Udecishl aehie
TET Yo giaerd fFear Jure R, Y Sl fBear vewr e T Y, giae feean
TIMIT TLHTHAT A el Wbl § | Tq4 ATISHT GoaTel A Y Uraerd
feea Tarig SR S gaT W @Hee e e e wsaw o
Eifcez

YRGBT TRYFT THT FT, TEIH GRAT, TIAT &40, e BT FqldH T TETH
qeasbl BHl F |

6.9.3.3 WHER® TEANT FEHA Ahd AT @fedr e e [
AT IS FE AN BIAHH Al AAAID] Bl Toeah! 0.6% Haed THH
GE g | GHRIAE WEANT HEFHA Ad AN T GHEES! [
IO TEdWT T WUHIT T &3] FEHEA avaig g7 sy |
YRFETTT TRTHT THT TAE, T=F IRATT, ThANT A7, JEHAT Jafdsr T 57
qea®b! BHl F |

9.9.R.¥ TIMIATS NIHT TR

HATATSTT TATIIHT AT HHT qEI= T AR a2y 7 A ofwes! 5 | a9
Y FAaer ET TIMAS QU SIE TIhH AN ol SR @ikE T g9 g |

IRBTTT TRUBT FHT FcT&, TEIH GRATT, AT A7, HeHIAT Fafas T 7eq97
HeTad! GH F |

FEAE®: AT AT BTEgl-Salded [HCS 9%¥
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8.9.3.% AU TWHRH! AT QAT I

JEAE AAST g Y0 WAl EEdE Sl aveg WeAT S § | Sad
Felt it M A TESH! AT IBTEH T Al W I 99T, Fonl &6l Tl
A o HABIR AU THNH! AT ATH q(g G TFHET g |

TR TIRTHT FHG T9E, I=F URHAT, ST AT, deBre/T Farasl T F=7
HETabl BH T |
9.9.3.& AR FHIT T AFARF TE GSHAC CAHIAS g Gaeia:

eI AT [@E[e &7 SEACRAE AASHSl seadd & 9+ q4.895

. M. araike 989 wS® v I qUH TEAERE] ST A 98
ARl Fioel B T &9 gifed sfgvg | I8l &1 JraEadl 98T I T i

IS q(g B g |

YR TIRVHT FHIT T, TETH TRATT, TIANT G, FHBIAT FAGHT T TEIH
Heca@l BHl F |

DT ©-9: AFH IR TE Aiber TN Fersr Faiicea
K AqHA THE YH | AR | dEr | sEy | Sec@edr

T =T
RIS EEERICIESRUE IR HEGH | TUTY | AeTHTAT | HeqW Hecd
9 qT&
e g (R0) | (Ro) | (o) (¥4 )
EIDEARERIEaT e HEIH | T | ATl | HETH He<d
R AT
EMESAU (Ro) | (Ro) | (oY) (YY)
HEIH | T | AeUHIeA | HeTH Hewd
3 AR SHE9HT iy AT ET
© (Ro) | (Ro) (oY) (¥4)
[EIH | TAH [STHbTel | Hegw Heed
Y mfatas R sabatg Pt N
< (Ro) | (Ro) (R0) (g0)
Y [T FehHT a9 _— A | T [QEH | FeIH Wewd
REAAT AW ' (q0) | (Ro) | (R0O) (10)
& [FAMY STErEE! TR Teqw | T | A | Weaw Hewd
Pt
B (R0) | (Ro) | (RO) (g0)
. TS 9 HAH g | T T | S BT | HeTq He<d
e e B ‘ (R0) | (Ro) | (RO) (80)
AT I

FEAE®: AT AT BTEgl-Salded [HCS 95Y



TEAT@Er (Yo W, 1) Jaagd AASb! AT JHE HedTg e

4. SNSRI TPl | TANT | W | dE | Sed@Har
RIRIRESECIRIERUERIE A | T S ET | Heaw Wewd
* fada T (o) | o) | (ko) | (%ol
AW | T |STHHTAN | HeTH He<d
R [P T el | e (R0) | (Ro) (Ro) (&0)
AT WEANT HAHA I | TG [STHHAN | 3T Hewd
; e TarR S S (¢0) | (Ro) | (RO) (q00)
y RIS STACAT e | T T (ST | Heaq He<d
RERIRIGI (R0) | (Ro) | (Ro) (0)
AT B ATTATTHT T | T [STEETeN | 959 Hewd
Y JaE
atg (§0) | (Ro) | (R0O) (900)
Wﬁ [eIH | T | STHdel | Hedd Hexd
G TRE T FEAT | I o) | (ko) | (R0) (50)
RIS IRl

8.3 Wi g
©.3.9 T sEfa:

9.2.9.9 NRF =A@
9.2.9.9.9  H-STRET AP IRATTA T T

ST AT HIATaaTHT < el ¥R.% gFeT FHA A=eTH g | Hel SOm
HEY 3T.3%Y A T WANTST AN T ¥.% gaed Aedrdl JAIsabl «il JanT
TG | T WARTET AN AEa® S Hed R9.2&Y $FeT W ANEE a9
T Mg ah! Wbl g AT 4%.3Y Tael A [Foll Taficashl Wl g | AT
= ST (Weir, $70iC 9IEd, ATaR® 95 e, Ale) R MRl S
A M-ITANHT IREdT g Sfawg | SEel &l a-er HigT T5 & a0 9l
S Wb qAT Sl ST GANTSE sl Jediadhed U Sidee |

YRFBTTT TRYH I F7qS, I GRATT, TANT HH, GEFAT FAGH T 5T
HeTqa®! GHE F |

9.R.9.9.% FAT IREl TSR UN wTE:
AT AEead e e e aenfee e Riee, sreEr, g, wive,

AMTH! g TN ASRT MU g7g | AT qrfise HUgRor &7 Iudh €M

FEAE®: AT AT BTEgl-Salded [HCS 5%
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qar SRd yrgre A o arierg auiwr qier ST aags! e ggue T
TFg | TWH] AARD A gl IS A GG g qEAE e | A
qrdiiee Sed: R, areEn, {id, e aify deafead afteer avgrer i
T THT QIR U g AT araeg |

IRFBGT TRTH FHIT Feq&, HETH GRATT, 7 [RE dar weqarefiT safidst T
7 HeTaH! BH F |

8.2.9.9.3 FHER FFT FRUEE T T

STAdH HIHHT AATHT USY AURL ATE9dd Tegq | S9H! Nl & adl
et fHaior T o g | WO & YPTARM GREaq A3+ T AT T
qUUTg IFHT T T STIedIT TRUHT GUSHAT I YTl T aTdTa<uTHT
AHRICHE T 04 95 |

YR TRYHT FHT FAE, TEIH GRAW, T [T HH, Teqareli7 ara®t T
T HETqa® GH o |

9.3.9.9.¥ -8 T H-SACAAEE I I

JEAT ATASIT & TSacT A6 d U Whl ALTITT SE@UHl § | UIaT Ued
ffem AT woo M. 9@ T@ar arams! It 9 smaredd WAl g | A 9kl
AT FHT T AT 9 Aehapl L0 W, qe Wl g | ol 9 9 A
BT AT (AT, FFACIH! T qie @@ T Eiedihl AT Wbl
g 9 tSadd WAl (400 W 99 WAl g | YEdAd AASAH] G GETeE
Ao &7 =/ ety FHTH] Fqe PS4 T e I AUl AT
UEH GSh TN Gow AV BRABT el AL TATHT HET AT AR S FEAEAT
T gag | T90 Ul qUT e QAT T ST Sifdd ST 9T HEET gt
REE

IRFETTT TIRTH! THT TS, TEIH GRAT, T [RRE &, Teqwren dariat T
T AETaH GH F |

9.2.9.9.% PHEER FIRTAE Jeaoi g S1d HIEHTEE T TI1E:

J=ATH HWDH] FAGA L TY TAURE AELAH Teg | A GHIA IS g o
HRIAAT Yideafts 0.9 .. (Kaza et al. 2018; UNDESA 2019; World Bank 2020)
i cafth RIETHT S T AR PGl WA Fel Feas g 8 BIerCHaT
%%.R¢ b, WM. T Sy | IoHsA WU RIS T STACATT ARTHT
GUgAT T RIEN WAl UM Sed: €/ AIeeE, Y T WeRg, SEel qien

FEAE®: AT AT BTEgl-Salded [HCS %9



TEAT@Er (Yo W, 1) Jaagd AASb! AT JHE HedTg e

D
P

TURAR T AT Aged 90 AT | AeTaRdd S WIeRe AN hellSH a9
| TAET BT WIET aXUH] AR GAad aAIee g WY T uRged

IRETTT TRTHT FHT T, HETH GRATT, T [T A TeqareiT Fardat T
o7 HeTaH BH F |

9.2.9.9.& FHIR FIFTAE IO Y A BIECHAEIE T THT:

HTHIR FAFISTE non-hazardous TLABIBR [FEHTHT FH Mg T@HT HIHIR ATATHAC

-

FCHTET g T BlEReE TG | A hRERH! I SIaedds Tl I heR
AL AT TG TS Tq6H! I TG0 g O ET g7 |
YRFBTTT MRTFET FHT A, TEGH GRATT, €7 [T S, FeaabreiT Fagat T
T HeTqa® GH T |

19.2.9.9.9 BUT (Muck) IS T TGP SHATYIAE I TS

eI ATASTT (FHANT &1 5 §&,30,%%5.38 ML (G A1FaT) Heb IodsH
gTg | FATHI, 385,045.5% AW (FFHET AAT) HbH! qedT TG a9 |
T I HHAE IEG SHAEAIT TRUST @USHT FUdHT Tl SRIUT T

ATATEROT e A T T TG0 g 3R A1 S[eaa o el A W Grere
g | CUEd, Wehah! I SHAEAIH KA Wl SADT UNGYT Feadelrs WA are
Iy |

TREBTTT TIRTHT FHT FAE, I GRAW, T7 e diw, dewrchT qamar T
=T HETaB! BB g |

8.3.9.9.5 79, BT 991 37 qOrfAe 9eTd JErEcae T THE:

Uee, A iEgd a1 AEEEAE ad, RS qur q€EHE 1@y JEEc g a4y |
TEd a9, BS a9 TEE 93Ty FEEe W WHIE] dagFH 0 9age odal WuEHT
QUSH T{ T TGN SAHT TZI0T B <feeg |

YRETAT TRTHT FHT FFE, g7 GRAT, €T [FE &, weqawren7 Jaraast T
T qETAB! BH F |

8.3.9.9.% [T Ffare AT g1 SmRIRERE 99 TE:

AAAHT A Saae® M &0 Icaod g1 (AT S0 hRREEAT [HCH!
AN, AMFF WAeE, FAHH] THEH, dfegg Ce® AT Whl g1 | IH o™
FRREE QT AAH @ G | IS IR BIRRAAD] SHaedqd ARy

%z

FEdTEad: AT AR BTEgl-gelldeh [CIHCS



TEAT@Er (Yo W, 1) Jaagd AASb! AT JHE HedTg e

GUGHT IH HIER T AAERUHAT YT We TEATeeddl AHRICHS THE a7
qFg |

IRFETTT TRYHI FHT TAE, TEH TRATT, TIT [HE S, TeqawmrenT Fariat T
7 HeTaHl BH F |

1©.2.9.9.90 Fur aEleE e Oe woE:

AT ARl F3aF T IR RT3 T SC@T TIeed] W TEEd a1 SYIHT
IRET €Y aRavg | AUl G35 U6aT M e IRGEaHT IREdd odred araveg
| T - ATHCH IRATH, DI [FAR B, GEH TR T T S8 9=
ey | AT AT, TGS TEDT qHIHT O U AR I we |

YR MRTHEI FHT FAET, I GRATT, T [T iy qegaEreiv Jafdsr T
o Hgcad! GHl F |

6.2.9.9.99 TR gl gar et aq e

AT AT MUV FATIAT AT O FA GHdE® gart &1 ga, gar agr
€A WUl B gy AWY gA, gl q9T ed WU g UH T Wi
AT Uiddeel THd O s |

YRFBTTT TRYH! FHT FeIF, ToF URAT, ThT [T Ha, qegqarehi7 Jarhsr T
o Hgcad! GH F |

9.2.9.9.9R FI qUqT ST T FSA eai AT HFIHAE I T

HL T AMEE Teh! oaTeel Hecdqul A gl IaET I deFg, S&el ag
TEUUT B g T A(GbbT AEAHT TAEYLAE FErdl AT A Ay | HE ql
S TFeae AT gAldT HUEE XIS aqedd, qHel did T d+F
TS A9 T g | HaY T sOIg Tal-chl godaded 399 HIATAT edi
JCHS G WUHIT €A YT WS AT AHHT AT T aqo=qells A THd
T qFg | HRE T MG THATHT ICHOT Gl BB 1! Jreid sHqaedIqT T
FAGT T JGNT §7 S8l STelid Sadl A8 A3 i |

IRETTT TTRTHT FHT FoT&, TETH GRATT, T [HI7E Ha, FeqabrefiT Fardst T
T AETaH GH F |

8.3.9.9.93 9 TGS TN TN

FEATET AR [ GLoTee (HAior T& FaNT g IU0r 97 qar qrewsh
B JHS B gl A7 gafel agehl URATHT THIE U7 afdeeg | ATl (A
T ATARE Tg TEHHT GaATHT AoTeE TEaT gl S8 a1 YT g Ay |

FEAE®: AT AT BTEgl-Salded [HCS %%
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T MEEE/ AR 37U JARTHT BT Feauie T e THFAEee arg qguu
B ATy | Sl TR T SR Seareed  Yadbd FWE a9 drag |
TR RG] FHT A%, HEqH IRAT, TI7 [AE A, Heqarehi7 qaasr T
7 HeTaHl BH F |

9.2.9.9.9 ¥ & YUETE 99 W&

i STECTEE TS Feee, 36, T THERH! VAN Al geae T | SeE,
forehie, He, FEm, T @Ml Sedl dEeed 9 eas! T 9g T4 99
| HIHIC MR, TFIEE, T HIHIC led UhATel U Sl HAMT €a gcaw T4
qFg | IEd ST SYET TSIl T U €Al €K ged wag | Ay qe
gdl YEIURT AT TAELAH Widdhdl I 94 qFg |

IRFEGT TRTHB! FHT FTE, HETH GRATT, 7 [RE dfiar, qeqabreii7 safdat T
7 HeTqa® GH T |

6.2.9.9.9% TS IUEAAT 99 T
AT TG Wbl oA A g €81 st G sazase [Faiast

FRUT TGAT GIATH! THIAT Sediment T AT T AT S I=THHT WA g T
| (0T srEfeer yoanr g9 wniEE R, died 99y, deee, Wi Tt
e arfe oA FfieT aritepl oraedr aREdd gq ey SEeEe S giieedr
TE U9 gFg |

YRFBTTT TRYHBT FHT FI&, T IRAT, T [RRE @7y, qegqareliv Jarast T
T AETTH B F |

9.2.9.9.9& HATINET IEAT FHAIT &7 FaEien! Al ST a9 Sqaeda=aie I
PR ICE

ATATSATDT YL [HAIT &7 HAe! ACT BEIIY U §reg S<h el qelel ISl S
BT gFg | YEANEd ATASHIDT {6 FLe AT PR e 08,254,569
HAMET Al AIS! BAIIT UH dfawg | Ael HICID! Jreid sqaedds THUSH] @USHT
Ih AIS T WE SRAHT AU ek g1E g afag |
YRFBTTT TRYH FHT FI&, ToF GRAT, T [T &, w7 qargst T
I HeTAHl GH F |

9.2.9.9.9¢ gey RuvEe o gmE:

TEAET AR GoF AT Tl YA g [ovhieTah! BRI edi el HFqT Jedw
B gl G AT Sl AT B WG B AReeg SEel W&l AbHT A

FEAE®: AT AT BTEgl-Salded [HCS Q90
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TAELIH WD THE T4 9aFg | AAReH HFIb] BRI goF AT qHraH
HeTee gad GHEal T ANHHT Wl AR SHA" Wed 9 qead &g |
TS oy (AT HHAT THAT MTHT Ble T GEFaIS Meh Rl HIELH I
SAFETIT AT AT I F30T g g |

IR TRTH T T8, 47 TRAT, T i, defwrehT qafamr T aeaa
AETawbl Pl |

9.2.9.9.95 oH! A G T qeb A

e AR AT AT qel gLy RO &l g4 HFa qor faehiee
AT Wt difded GEFEE SRd U qdl SureEe wiehT a9 =i qedrE
T 99 |

GRETAT TRYFT FHE FAE, HETH IRA, TI1T [E dim, dearehiv samst T
7T HETaD! GH g |

6.2.9.9.9% HAASART AT T ATARS Tgo FSHAC S-RALHAT I JH&:
e A 1.6 95 6. [ amaia 98e 9e@ FRi g | ke a8
weH AT TRl ST F1eg 99 gy | BIRIE a9 Colluvial Deposit WUHT SIS
ST FTEaT GET H GETET ey O AR e GEHHT B S -
Raqzam g9 a9 2R |

TRETT TIRTHT FHIT FAE, HEAH GRATT, TIT [T o, g1 daraar T
T AETTH B F |

19..9.9.R0 TSN &I Upstream T Downstream AT I T4

TEAT Weir THHITT T ZHHHAT THIDT Thldeh aBEadls AedqmEl ®9H ®H3] I g7g
| T BIgET TEID] Toall TS &AHT 91 Widhide [ (Sedimentation,
River morphology) Wl Td U688 |

YRETAT TIRTH! THT T, T IRAT, TANT HE, FqHenT FaeHr T 7
HeTaw Gl T |

6.2.9.9.90 AR AT T AR TG ASHAT JAST SAACAIADT T
TR AT I[EAT T SadE &IAH G AN AR I8 a8 (A
et i JTEEE Sed: Ie@re Bl g ShIRIbT STl O WAt AT
HADHT Wil qdqT A I THE, ST LT SEdl THEeE I srag, |

FEdTEad: AT AR BTEgl-gelldeh [CIHCS 1%



TEAT@Er (Yo W, 1) Jaagd AASb! AT JHE HedTg e

IRFETTT TRYFET THT TAT, T IRATT, CTAT A, AT AAGH T ZT
Aeca®dl Gl g |

6.2.9.9.3% AR (AT T AARD Too GSHHT Fal THUHT THE:

FEQTAd AR (A= GLeAEE AT T TART g4 I a9 Far qegasb|
B JFST B gl T gafel argepl [UREACHT THIE O <fdvegg | ATATSTIe AT
T AR TG GSHH gaAHHl Goe® Tl gl IS a1 g0 g dfaeeg |
ST & T AMGaTh] SEATEe Al qiddd TAE 97 Srawg |
TRFTA TRTF! FHE TAS, TEIH GRATT, T [RE T, Aq@InT Faas T
T HeTqa® GH T |

19.2.9.9.k3 AT AT 9EaE AT AR FTIHT Tl I T

o =~ N N o 2 N
JEANAT ATATSTATRT AT Yiced, [qYdile, 9g9 gbﬁﬁﬁ qeel, Heh HIEATIT &
STy /g Tl=e, Fabrication shop, Power Plant, Water Tank, &Jm¥q AT T ETR!

atar e R IR g | S aew G ATST HFL SRT A eR fesee

o

MRUHT U FHIAT T SEIHT BRI A G &Ald JAT3T o GHraT oA

TRIg |

IRFTTT TRTFT FHT 7T, T IRAT, T [RE &, Jqdiicd FaraHr T

T HETqdH CH T |

8.2.9.9.]¥ DG set TARTAE ST g a1 AT T TG TH:

DG set ¥ &1 g1 TAT €4l YT g <Rgweg | S&el &1 edi qer arg wguor

BT THIIH] FEAEETH THRAS THET I g |

TRFBTTT TRYBT FHT TAET, TEFH IRATT, €7 [T @, FeqamreniT Faraast T

T AETTH B F |

8..9.9.3% ATARF Tga TE€H AT &I qqai! Al FAH T SAACAITAC
EERCEICE

AT ATANH GgT g [HHI0T &I Fqe! /ISl BEST U1 §gg Ieh Al Aol
A eAET g GG | HEANAd AASHAIDT ATARD Tge qeb (AT BT
Y, 9 9% TFHEX T WISl BerSd U aidvg | el AIeid! SEd sHawdrdT THUHT
QUSH ITh AISl & WS WHAHT I44 Wik e g arag |

URE&IAT TRUHT THE T, IoF AT, O [ G, et sareenr <
=T WA @A g |

FEAE®: AT AT BTEgl-Salded [HCS R



TEAT@Er (Yo W, 1) Jaagd AASb! AT JHE HedTg e

6.3.9.% e ATE:
9..9.%.9 JEET RATRY TR FHET T a9

JEQAd ARSIS] AN HA I9.RE% 8. HIAE q9H] ST WANT TR § | o
2,9¥& 9T TEEE a9 &AeE BT g | 9 a9 &A HA We aA |
AHETTAT BT G Tl &1 a=asieqab! aiaie, SERor q9r [E=RuH Yo e
U9 Ifavg | 99T dic TEEE BAlIal a9l (o Uriedfdiehd SarHr i YeAel T e
Ty |

IRFETTT TRYFET FHT TAF, FoF IRAT, TI7 [Ale &, s qarasl T

7T AgTaA® GH F |
6.2.9.3.3 AT FIIg o=@ geeel U T

AHE-a-as=q 373 (Human Wildlife Conflict) T ST ey e HITaHT ATALABA T
PRATFAMIEE a I~ (eedH! A T SAagRAT el Mg | A a7 §73<]
FSq ¥ HME qAN UFd YAE 9 Gy | WWE-aeawe] 39F gal
A /A=A FIcqcsd qur @fd g7 qag | e Rad T ATER ATErsl
AN FAFEl A IS(e® <@ I THT G | AT SHIET  sTaraE
FTHINEEH] AT TGHH AT TAT FTAARAT U AT aasi 575 9& qoFeg
|

IRFTT TRYHT THT TAE, T IRAT, TAHT A, JeqwTenT Jaimr T g
HeTa®l GH F |

9.3.9..3 TISIH ATHECATTAT T T

ATASTAIRT T~ G (AT &7 T@e® B1] I HUHTCl A aSI-qaedh! AaedT A
A% d THE I Sra7g | SEel degeirde el Tdtard T e e O dfeg |
YR TTRUFET THIT F7TSH, FTEIH GRA, ThAT A, ATHTAT HAGHT T TEIT
HeTa® GH F |

9.2.9.. ¥ FTSATEAT ANTARNRT HET T QS I JTa:

ATISHAT AT A FHIREEH! AAEIMICT, HHIR ATATEAT AT ITHIT TS
gar, Tt T desdl B, TWSH gar Afe M ATSIAHT ARTARIST HRT
AT T HS AT~ ATAEATTHT TAT T I Wiavg | a9 Seallel T

ST a1 USU e AT W ARG 9 eAE dRR Mg | 9 S ane
ECRISEER] ‘\ﬁ IcA (forest regeneration) AT WA THTE e %ﬂc@lﬁ g | dq

FEAE®: AT AT BTEgl-Salded [HCS 993



TEAT@Er (Yo W, 1) Jaagd AASb! AT JHE HedTg e

TEAFT BRI a7 & AAHHT aeheedr U e @ aar wd Aty g7
7y |

IRFETT TIRGH! T FAE, ~q7 IRAT, AT A, GHHAT Sara®l T Teqq
HeTa®! EHl g |

9.R.9.3.% Y& T7gSI-g AT ATEIAAT I TAT:

AIHE FoiE® [T Afeded Gl T TAde® g A WA SRGHAT T
TSEe @AUAT Tt Tollid g9 | dwHE, oW qe1 GUerd Tl @ 99 8
T LA €A Hiegd BT AN Geipa TR g |

SIS G A Rt B e R amedfa aft gy 3R @ s
i i g @aEe a9 S T ST A e qeeHl Wi 9N Aty |

TR TRYFT THIT TTH, TETH GRATT, CAT A, AABIAT AAGH] T TETH
Aeca®l Gl g |

9.R.9.3.& TS AR

AT i sl wrerEeRt dfafremr afy g 3Ry @y wer T w5
WE T@E Gl GAHl aUS qEhieedl Tdidd qgT dag | TgU a-ASqeh
TARTFR g7 TEE T TFG | HHIRE® W T AT FA GASHEB! A1
TS [HR T THE &g |

IRFETTT TRYHT FHT TIE, 7T IRATT, TIANT A, FqHBAT Faraat T 7
qETaBl GH F |

9.2.9.R.0 3 (Weir) FHTTRr SR WO T AT AEEAFHT T T91E:

Weir FHTTT dfey TéTT Toal TS &M= Uil s6d H gre dc &l gea
HIEHAT qEIT AR FEqHT AT & STAargal IRad geg Fael Tal ol
AEIH T AAETH TREGT g FFg | ATASID! stg MR RO al
TEHT WGHI AEA-EqH A HE Uiddeed T9d I srawg |
IRFTT TRTHT THT TAE, TEIH GRA, THT da, w7 qarast T
TETAL! TH F

9.2.9..5 W@ NS TEARIAT TATE:

AT T &A1 AW YR Sede! aar NTFP Wewgq | T srafes
FTHER FIHIRECH] AANHTH dfg §1 9 HHAT THE aRIqH TFATH dg
WS I ATEIIGHT T I e |

FEAE®: AT AT BTEgl-Salded [HCS 9%



TEAT@Er (Yo W, 1) Jaagd AASb! AT JHE HedTg e

IR TIRGF FAT SHAE, T IRAT, T R e, AefwrehT s T
7 HeTaHl BH F |

9.3.9.3.% =gy Femer wift Biem 78 warlr aiRafie yoredar a7y

o =N o N~ =N o ] o
MHH ETHT AT GHAIBA THT a1 A BIIUHT e [bedee a8 g
AT Thfer ¥ forw Aredr aiRataar o agmer T AT GHAT HUBT Al e
TS T YoMt A BHERE grg T AHRICAS THET I e |

eI Stfagd St (A Rt @ Ee W q9r awedta aiadd g 9

o o hnN

o hnN N o o N
dlle bl PHNeED] ATdNTHAT dla] [HHTel Sllidel dqisl/dlNTet ATATSAT Sdld+H

o O

T o A v | UHAE! aTgl HETel Teiden] TE U] GUSHT [HTE]

T Thfel VT8 < aXua] UIRRAfdd IUIel el ThRIcH® a9 g |

TRFTAT TIRTHT FHT FT, 7 IRATT, TqAT T, Feerehi7 dgq8H T TT7
HETaBl Al g |

9.3.9.%.90 e Rfagamr o wmE:

e A IS0l AR a9 T fUwdrer aiEs a9ars Tl 19
<RI7g T A1 aTeEas GRS a9 SUaedde GHE Athd SHaeddd RS g |
HERIAAT: @ I SAAEEEHAT Bl g Ardd, Hadl gFdl, Heal, Hlell 3,
R, TR, FHTell A, TqAT, 0, ATl a9 dr@sh Aife ol g 99 %3 Teliiae!
TARFRE qT 8 Tl IHTER T AUYUE (b TRUST G | AT HHT
&l AT, A g g, A=gseg WY AYCAE UTE O WY TEEeaAeE gerey 0
AGUFT g T AT AT e Tat 6 fete B a G A gers
T AR |

YRETTT TRYFT FHT TS, 7 IRAT, TANT &, dewrenT Jaraawt T TeI87
AT &H F |
9.2.9.2.99 FN Sifees RifErear e o Wi

ATATSAT &A%T WHHeed SAaamdisl Tl Iurel Hwar u ale q@r Sl yomer
AT DT WErg | A FH T G ANT SHT FART g, e
@ qA1 B ISR Wi, T FUH e ARG g GLTAT [
e, 39 A9 fste® anT i wure sraswt Fi areieE e g aeeE
@ AT S ST 9 BT HEar B g siaey |

IRFTAT TIRTF AT TS, T TRANT, AT A, AABTAT FAdH T T
HETaH BF g |

FEAE®: AT AT BTEgl-Salded [HCS 9%



TEAT@Er (Yo W, 1) Jaagd AASb! AT JHE HedTg e

9.3.9.3 I, ARH TN AEHAH ATAALT:
6.3.9.3.9 st s/ sfeRET

JEAAd FAEId AT R A0 FA R9.43& 2. Wil S0 AETE 9wy
T T 2.QCY B, ST JEIR) ©IAT ATILAF o | DA SAHTAT AT |

TEAEE (AT YN &1 Y IcAEHad g AST arawg |
TRFTTT RGB! FHE FoAE, TEH TRAT, TIT e A, dewrei7 Farawr T
7Eea T g |

9.%.9.3.3 Sl ST @ AR AfAeTE I g qwra:

AATSATHT AR T T ATARUEC FA T BRGAHT A T 1¥.5
HIT AIT T, ¥,2Y,500/- THH TUHT U [Hoieh! o ool T L.GURE HaT
AT ©. 9,90,0%,500/- THH IRHT At T T B ATy | U &l
EAT FUHH] G~ JeATETAT B ATITHT O ATTAT I 98- T 2w | T
Qg G GHET g Ay SEl & G BRYART W gL dhe T
qag |

TR TRYFT FHE FAE, HETH IRA, TI1T [E dim, deareiv sams T
7ETA T g |

9.2.9.3.3 el S @t TEE® @faee T g yE:

AAISAT HTAAITAE AASAT JHIET &ABT TAHT ST [ell S{ee. &
2,639 FCT TEE® BAIY U vy | ST & TSR] HIEAG FANHAT HH BT
gy T a9 @A AR, = I |

TRETA TRTHT FHIT FAE, HEqH TRA, T7 [RIeE da, fewrenT qaaar T
HETaql B 7 |

9.3.9.3. Y Sqmr SRERT weft O g

JEATfE ATl SHarar SReRT g S o af FEl w T e et
EACTE WANT W WU AT ST g o 3Ree |
TRFTTT TGB! AT FeTE, ~ZT TRAT, ST G, Jeqareiv7 Faasl T g7
TeTa Bl g |

8.%.9.3.% AT &7/ TG T A 97 Jo:

AT FRRT Tafer aifedsw! HHIRET 9 AT qaagd | diedde ATs

FEAE®: AT AT BTEgl-Salded [HCS 9%



TEAT@Er (Yo W, 1) Jaagd AASb! AT JHE HedTg e

AVIET §H GOl T HEBI, A, =er=ed, Qe T Il e
TS qFIGg | AL T A T AfBd BHIR o= gog ol g qag |
TRFTTT TWRYE FHT FAE, T AT, T [HIRE T, AqHBIehi7 Faasl T
T HETAPl EH T |

9.3.9.3.& sl ST YANTETE AT @IEl SeAIeT T @rel LT 99 Joa:
AT T 9.4 3% T TAANT WS S0 AR g | ATSHET T S
ATATSTTT FART T 9UHIT I ST @I Icae T qdih- AUl Icaadhcd
U AfgTg | SET & W SRl WE JAETHl BH g qEAE T e
FFcaTs @re qRas! 991 g |

TRETAT IR FHIT I, HETH TRAT, €17 [RIeE Hia, dewrei7 qarEa T
7T HETaB! GH g |

9.3.9.3.0 FEEREEH! U &l TAFADHI G L&, STHT aeg T Hardr
{9

o ¢

ARSI HAUTRT FaferaT BTHEReGHT AN AFeasH I JUANT o a1 &ar Sied:
) ~ N

[aX haN [l enN
@I, =, TAEed Hal el a€q AT F SHEEAIT T WUHT QT
3 2
AT AT U9 RIS | ATASAT &= SEA e 9 T sle<end Ardnd

T TR IRUHT § | U9 FRUT AT HTH T HHIREEHT Rl ATITH
QrET WIERY T ARG qRaT IS HHIREST HRU @ G GARedr O
e |

IRETAT TRYHBT THIE FeqeT, g7 IRA, T [RRE &, FeqarenT garat T
7T AT @ F |

9.3.9.3.5 FEAT TAAT THIAATS I T1:

TEAET AT HT T AARE T8 GeHA Yo HUH GUedl 8% HAl
TEH! HRANE TEIHAT Tl TAE 99 99 |

YRETTT TIRVFT FHT FeAE, g7 TRAT, T [AlE &, deqwrenT Jarst T
T ETaH GH F |

6.3.9.3.R FHIREEH! JNIQ TATELT T LT T

AT T Al FTHEREG A SaHET HTHeE Ted SR a7 ARES
T, MU SISAT BTH {9, TF @A ACICH AR G g qdFeg @l a0
FHIRECATS FHSAT TN TS g FATE &g |

FEAE®: AT AT BTEgl-Salded [HCS Q90



TEAT@Er (Yo W, 1) Jaagd AASb! AT JHE HedTg e

IRFETTT MRYHT THT Fqd, TEH GRATT, TT [FRE o, FewreiT qarasr T
HEeTLl @H T |

6.2.9.3.90 ey AT & FrerReeas T AWed! gHIEds 9 THE:

JEAET ATASAIRT &7 MAHT G HHGRGEHAT € Tguvl, Evhicsd Tarde!
SREH, GE&F 9o g gHeAl a1 GEF MA g Aladsd! HiH, misfire T THE
T Iag | e [Avthiced qaTYd favhied YR SeeX aiedat fumes (NO»,
NO, CO) & F7g T FESWA FHH T HHEREEH] TAETAT Fadhd HET
TP WD g7 | TIEq Ui At et (misfire detonator) BT AL
AT THAT 1 TRl gvg | a9 T4 gey A fFehiest R el
TSI, FHFIT qAT AR W G T BREE Al GHEAT Eeg gl ASH D]
FHIHA JAE T qFG |

YRFBTT TRYH FHIF FIT, HEAH GRAT, TqAT A, AEEAT FarH T
7ETa T g |

9..9.3.99 FERREEH! IURAC &1 TAFT QIS ATHT T

AT T FafT HHEREGHT AN AT WA Ry Fafor e suesTer
TIMT AT TN T @A DG 9 T Sfdg |
YRETAT TMRYFT FHT FeAE, ~J7 IRAT, T [AlE &, deqwrenT Jariast T
T AETTH B F |

9.2.9.3.9% FHIREE AT & gra<l U T

FHENEEHT ATAT AT gvg ol HE TAHNT GHOH GO [ Gy | I
FTHIREEH! A AT H-SAIST 7 TS T T FIIT T SHACAH TH1F
TG |

YRETTT TIRVF! FHT FeA&, g7 TRA, T [AleE &, JeqwrenT Jaraat T
T FETAP! FHT BH T |

9.2.9.3.93 W ¥EHIA, TeaAIadT, Ta=ad, QARErSt T TEEr T9 J&:
AT FHID! AT AMeid] FEEREE U ATST GFagq | dleane Ars
HHINEEH! AT-AF e Wlel GEpid, Heaa=2raT, e, Qafars T e
AFE] g Al TAHIA HEPI, A=A, Hererd, qidiarst T aFEr @ed
TS qAIg | AL T A T AfBd BHIR el gog ot g qag |

FEAE®: AT AT BTEgl-Salded [HCS 193



TEAT@Er (Yo W, 1) Jaagd AASb! AT JHE HedTg e

IRFETTT TRFT FHT TAE, 7 IRAT, T e @, deqarenT qaraasl T
7 HeTaHl BH F |

.2.9.2.9Y THT BT TAT YA

JEQTAd AT AT Sa{edT @l e a9 TS A=A 575 g1 aeHET
Wy | TE0 FEER qUT TSI A=A g oA HUAT I B qd
SUAEH] Gelel [ T el &1 T FHIEAS el O e |

IRFTT TRYHT FHT T, T IRAT, TAT WA, FAFAT FalaH T G
7Eca®l GHl g |

9.2.9.3.9% 0% fe T ARvs Rame o e

AT 0T BT /e 941 o0 33 HW T HUH FEETAA dfvd BT g
TETE & 995 | HHEREEH! Ay d ATIRHT SATAT (R T GFITaT 9 @
qFe | AWHT AATD FIHCIAAT AT FehaeR g GrITaT T T@el T el
A ==-foge T g T Sy |

IRFETTT TRFT FAT TAS, 7 IRAT, T [AlE &, deqarenT qaraasl T
T HeTqa® GH T |

9.3.9.3.9€ GHWH AT o) U9 gaT TAE:

AT FTITE! sraferr i @ SHERET®! AEN G e g I0Ee
U AT R e | ATAAT AT AT g d BHERS! ATad Siead =l
T ga S, BRA, TH. A, Al SET GHHE /WS BHEREE a6
HEH AT A Gl TR 90 cafias TeoT geTel T STarers 9 e
BT AT a7 aFag |

IRFETTT TRYHT FHT TIE, 7 IRA, TIANT A, FqHBAT Faraat T 7
#eca® A g |

9..9.32.98 TOHHH! TAREE I G

AT AT BTAT AAAIBTEE BIHAT WS G GFIET WwBeg | geaiad
ATATSATA ATANART TG ATATSTAIRT HTHAT TNST WU T |
YRETTT TRVFT FHT FeA&, g7 TRAT, T [AlE &a, deqwrenT Jariast T
T AETaH GH F |

FEAE®: AT AT BTEgl-Salded [HCS 9%



TEAT@Er (Yo W, 1) Jaagd AASb! AT JHE HedTg e

8.2.9.3.9% SURHIT AT QAT GCABRISH! HHT I THE:

AT AR AT 6 BTHEREE U CAAT T67 a7 B T Aaed &)
| BTHIREE UHAH] AT Ao WL B TG0 gog | T8 HHIRECH! A
TARTSAT HH 02 AN THREHT T6a1 WET dFT qFgd < G6aT IET <@l
AT AT HHILHT 3 Aebeh] GEE 9 o 3famg |

IRFTT TRYHT FHIT T, T IRAT, TAT WA, FAFAT FalaH T ZT
7Eca®l GHl g |

6.2.9.3.9% BRANS, TYACR TN STYACHT TEAE AATSABT T8 AR AT
W FAH WH TEE A TN AR I JH:

o

ST AT e A & HRARTE Sl o @aY WA J&drd e
g | Qe FRaE =T 7o cFeaedeT &, U8 AR, FUnT Al S
TEACRHAT T TYACRHAT FHIT J&dd TRUHT § TEGHT HR A &770 Ehl ¥
TREE A [ g | AT A 6t eeE gerad Wt Ui Sedt | TR
T AfeT |

TR RGP FHF TTE, HETH IRATT, T17 e e, delwrediv qaraar T
HETH HEaw &Pl g |

9.3.9.3.30 AT s TFE &0 g UM, BER A qur Ay Wguet
B I JAE:

TEAET AR R AT FAE T4 AT Gl AER 9ER T&T 9y a8
B T R H1E TRl el a9 HFIT Iq g WU TAHA SIS Ay a9
EAT TEUTC] TATECHAT Tiddoel T O UeFeg) | 8 T BRI I saedT e
GUSHT U T G YSRIAET T4 GHEE AT Bl TS AT AT AT
AT Ul I9E 94 99 |

TRETAT TRTH! FHT AL, HeTH TRA, TT [T S, JeqwrehiT Jaraar T
TETH HETaH GH g |

6.3.9.3.39 M GHAd T AHE AT T THE:

FEAAT AR ATARE Ggo GSh AT TET TAHE T AT T Aclieb=ar
AT ITTHT G AIET GE TS TS ATAAETH T 0 SRdvg | addear aar
qIF AT AT T AaE TgT GSF A 9 R 9T AHI GEh
AR ATCTE G9T O AFg, | T BT T I I 9 Aradsad q
THATH WdHhd T9Ed 97 99 |

FEAE®: AT AT BTEgl-Salded [HCS iz0



TEAT@Er (Yo W, 1) Jaagd AASb! AT JHE HedTg e

IR TRYFET FHT TAS, ~J7 TRAT, €7 [AiRe Har, qeqwrei qarsr T
g7 HETaF CH F |

8.3.9.3.33 G&¥ ARt (AT &1 ST qrilebl QAT 97 T

AATSTAHT &g A AT Brfel 9RETT il Jid (Ground water modification) &
qFg | YEAEd goy HRARE dEdEe ¥ o [, IfE ah ¥l ud JhEe § g,
| gy MWl JHaAERAT TRHT ATTHT THHT Adee ga Gemad E7g a
BHIARF & Aol HB™ el T T aieaerd b¥ o M. ITHT T gow 2@ %00
T ST W THID I gFT TRE 9 675 | SEcl &1 AT &
1T HET el TAHA AT THET O FHTET g |

RFBTTT TRTFT FHTT FcT&, TETH GRATT, TAT &, e HIAT Fafdas T 7eqa7
HeTaF G F |

0..] FUET Fa:

9.3.3.9 sifie ammE:

9.R.R.9.9 TE@T HH TETT g HFAAT THIH! IPRAHT AP IRAATDT T
AT AT RO e Heal Tocll &AAT THIH] HAEMT BH g Sg
Sgae T BT e SEd: R, gfd dides, Freseiid wre a
IHEEHAT UREGT Sl &1 I HH @™ g &bl Selid YUl Fiddbe
TAE I SfEvg | T SAHT S aedid a9l ST iddhd a9 SRaeg |
YRFBTTT TRYHT FHT 7T, T=F IRATT, TqAT HET, JEHAT Fa9H T =7
HeTa® GH F |

9.3.3.9.3 TH FHH @@ g &AA THID! SEEHT FHEC GEH TAIAT IREq:
AT FAATH] BRI e Heal Tocll &AAT THIB] HAEMT BH g Sg

THAE I ATIHHAT dlg HS FEA FAAATLAT TRAGT B aidee | TP BRI
*
UG SAD] (A [AEgarH T 99 dfaweg |

IRFETTT MRYF! THT FASF, ToF TRAT, TAANT A, GeFAT FAGH T ToF
Hecadl BH F |
9.3.2.9.3 79, WH T T @AM 921 JEEcAE 9 TG

ATASTT IoOTA AATTHT GHI-GHIAT {[&afeeT IUHEE HHT &l a7 Sarg—TdT TanT
AT STl JGUT B SReveg Tl WM& TeT=HT Wi TAE U7 diaweg |

FEAE®: AT AT BTEgl-Salded [HCS 1=9



TEAT@Er (Yo W, 1) Jaagd AASb! AT JHE HedTg e

RFBTTT TRUBT FHT F7T&, HETH GRATT, AT Ay, eHIAT Fafdab T 7eq7
HeTa® GH T |

9.3.2.9.¥ 39 T T RIEHAT IS AT STACAYAAE I I

o FATAT T ®THT B T FAhEed O T el hiEHeT Ieds
TEG | A At A dEfiewT e <47 HAT 0 ¥ Al hledHe Joai
g 3y | Tl e RreHATRT SR SqEeara AT fadere €A e
T E g |

TR TRYBI FHIT TAH, FEIH GRAT, T [le dar, dewrchi7 d@aar T
HEH Hga®! B# G |

9.R.R.9.% S[ea1g WREdTH IE:

GLOF Frdl AEad-ale a9 ATANHIH] Wiideell IWHT Fu BHdaTer! Feded
&t AT e RS g7 TTET UheH wIT @H g T9 e ae A
eI ATASAIH Cavd qd1 [@gd 8 uge qegae ¥3 ./, &1 0w Faread
g | A B faehie WU ArETe RS 9UET S Cad R ATST 3.¥0 HUeT
AT A U TRUSHT T | AGEEE ANEN, GEART GBI g g | AN,

fageardl ®IHT WEeH! AUHH Alg qA Ty IREdT ARSI O Jode
TIAT T 9T T TFAEAT Ev g |

YRGBT TRUBT FHT FcT&, TETH GRAT, AT A4, FEHIAT FalIH T TETH
qea®b! BHl F |

9.R.3.9.§& I GEAREH! STAEATT T I JHE:

AT SFaferdT TAAT ARTHT AEATE TAAEE SFAEITIT AT ITh TqAD] TGYIAT
T TAID] TG -G TAE T4 sfdeg | Ao [d GEeed a7q9d
T T T ST FUcATeT G W YgI gere e |
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I HEl B8 GFA GEdART TH SRavg | TEAEd Seagd AReEr =R qer
TSI AATAT T AAHA TAEAATS AMFTGHT T T UdDH TAE ~qATHIT T
AR TG FidaZTAT @i sFagie et e RS g | 39 A7aR @fadld,
GIRTCHS A1 FARIEICHE IUEE Tag | I8 ged TRUHT SUbee qaavad Ty
U Yl GHEETAls THRANT TEHl <d13d i a9l AqHd THEE AMdig
MRA FROC & AR AT T&T Add] STRT a9 T\ S adibl A
FAG BRI ATSHT A TSI qraMd a7 |

99.R faega:

TEAEA FAAAGA AU ATAEINT THE HedT3 A(daael e QU AqHd
o ANATEHTT T UidEe JHTE SR THHT Sy Yidag st are
TR Jellgd AIIEUEEEaH! qud ITel g |

o IATISAT WA AATAT TEE! Aol AET LA FAAAH A AT TR
q0 gidera 9t FeaR gifeasg |

o ST N T T@ Hh! GEAd GHd WA @ B Mg |

o THINE AN FEHHAB! AN GSARUH] Folc T TATAT TSHIABTHN
AT TR @ g |

o TGl SYAEAMAHT AN TAE Foel ATHI bl TG T I9 - ATGH
I AT T sqaed Welrgg |

o ATASHID! AAENT TAIT HedTgd idasd Tidpid qe=rq wr Far &1 96
RUESEN

o ATASAT BT TET FHAId FUBRATAEEIT FH-aT T TRA T |
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o ATTAET LAV YT 00& TIT HFATEA 08 AT UK HFEAEEH] TUGTHT
e M g |

o TH ATASHI (AT TN FoaAh] SRUHAT BTl Ue= T Al g TEbabl aq
TAEEE SAUAT ATH T ATUHTH T4 q9T JdHd THE TIAH T HUeE

) o b
JEATdehel ATFT GoHT T |
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