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AC . Alternating Current

ACAP : Annapurna Conservation Area Project

AQI : Air Quality Index

BOD . Biological Oxygen Demand

CAMC . Conservation Area Management Committee

CAR . Catchment Area Ratio

CITES . Convention on International Trade in Endangered Species of Wild Fauna and
Flora

CSP . Community Support Program

DBH . Diameter at Breast Height

DFO . District Forest Officer

DO . Dissolved Oxygen

DHM . Department of Hydrology and Meteorology

EIA . Environment Impact Assessment

EMU :  Environment Management Unit

FDC . Flow Duration Curve

FGDs . Focus Group Discussions

GD . Group Discussion

GIS . Geographic Information System

GWH . Giga Watt Hour

INPS : Integrated Nepal Power System

IPO :Initial public offering
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https://en.wikisource.org/wiki/Convention_on_International_Trade_in_Endangered_Species_of_Wild_Fauna_and_Flora
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IRR . Internal Rate of Return

IUCN : International Union for Conservation of Nature
Kl . Key Informant Interview

KVA : Kilo Volt Ampere

LC :  Least Concern

LPG . Liguefied petroleum gas

MVA :  Mega Volt Ampere

Masl . Meter Above Sea Level

MCT : Main Central Thrust

NT :  Nearly Threatened

NTFP : Non-Timber Forest Product
OHS :  Occupational Health and Safety
0&M . Operations and Maintenance
PAF . Project Affected Family

PoE :  Probability of Exceedance

PM . Particulate Matter

PPA . Power Purchase Agreement
PPE . Personal Protective equipment
SEIA . Supplementary Environment Impact Assessment
SPAF . Severely Project Affected Family
TDS . Total Dissolved Solids

TSS . Total Suspended Solids

RoR . Run off River
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T W@ aar AW e
fmrer  wmafae qearsR
TINT X A fase qeadr
NERERIEERI I CIEIDI BRG]
Tedd Whd @iardl Semt
RICE i1 B i |
eeamst g Ul T atg &

W g e
STEAAT GHA TG T |
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%4 | fEw Hq AETHT T S TEATEAAT HEATT | TRAAT gIPT PRI FAEATNT IHEEE
AT WadaT ATERaT GiaaT AT qerd
L URERIE RIS e
A T A Wiidedl qd
AR TR TSI gaT
FA oS AGT TG ATATSTATH!
Sfeqd  gwWamr 9N §@ed
U] |
R. SQAEF (Hydrology)
AR &3 300 i &, 3635y a1 B GAH! ST AR qeaTg | TaID! FHid/  ATEHHAT
A At | &% WA z.&3 ufa /A T W q wew e | oReds ge, W o
oot T sEmEtaE aeTgE | ek WOiHT S 9 |
fesiga Rt (at | ¥¥.2z wfw /A Y3.5% i /A WA TR S oS wwereelt
40% PoE) T TAEATHT TRUH! |
fesegs @t ware | coo wiw. /A RTY.&R WL/
(Design Flood
Discharge)
Arga A = 30 fafa.
3. SIEWET 99</ St (Diversion Weir/ Dam for Pondage)
ERICIMEALE:] Ogee weir free flow with under | Ogee weir free flow with | sofigfda
sluice bays under sluice bays
ST g | oy 1L x L.sy 3y x93 ML Y T WA T Wided | 99 drdEiiyg w6 e a9
ST AFETS el AT EFHT T T
EilE) gar
Ftershr A | 9393.3% R 133%.0 .
qdg (Crest
Elevation of the
weir)
ﬁxgge River Bed | 930¢ f.  otga  @wgr | 939 . edtgq  99d

LIRS
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ECRCE ) THHA ATAELNT THE S TEATEAAT HEATT | TRAAT gIPT PRI AIAENT THEEE
AT WadaT ATERaT FRiaET ATAREHT q
L URERIE RIS e
qagd=ar |y JAEHaT A
¥. gvad TG (Intake Structure)
THR ES TCh ES TCh afeafdd
ec® GE&A (no. of | & c feses  feemmsmr  aREds | a9 ararEeie g T9g
openings) =3
TCFHB 9 | 3.¥0 & x¥.xo f. .04 1 xy.Re o
(<518 X 3ME)
HUSY T2 (Under sluice)
AT (<Ferg x3=E) | v.0 . x3.0 f .o fir xe.0f ez Rt afeds | 9w et wae T
WUFT Fa Hie aRad
FUST TS AT | R R
qear
9. eeaiveg AR (Desanding Basin)
YHR Hopper type Hopper type
I &N (no. of | R R R feore  femmmr  uftEds | au araraei v 9T
bays) qUHT —gaT
gdE F B AT | QU X IIX90.8 9ROXROX 9R.30L%
(eTFaTg X tETE X
3 E)
Particle size to be | 0. 3 T fH. o fuf
settled
&. FSR gE&¥ (Headrace Tunnel)
B Horse-shoe shaped Inverted D-Shaped eoea fRwmsar aiEds
AN =g .o . &.3 (at shotcrete Lined) ¥ W@T FegH TqFE WA 9T

Y.¥33

(at concrete

e AL &
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4. | fEwn TP AqETd T e S TEATEAAT HEATT | TRAAT gIPT PRI AN TAAEE
TS WiaaaT ATERHT EREESIEREIEIR: L
L URERIE RIS e
Lined) EIGIELID] PEICEES)
TS ¥izy fr. ¥RER Jeoled I g g
fag |
©. ol e (Surge Shaft)
THR Restricted orifice type gfigg:e surge shaft with | fgores REme™mr qREde WU | 99 SrdEeid T\ e T4
AR | 3ke W A R | davex W aww wgh | 4 e e W
FAgHwaT A FAgHwaT A AT W |
=) q3.%0 f. 13 ™.
Up surge level 933&.3 M. 13Y¥Y.3y M.
Down surge level | 9320 ¢ fr. 139R.]& M.
Valve chamber Underground, Butterfly type | Underground, Butterfly type
valve valve
e 9 9
= ¥.0 . 3.8 M
C. YL TS (Pressure Shaft)
EEILS T T Aararda
AHR AT RlIICES Aararda
e One no. starting after surge | One no. starting after surge fTomrea ewemr aREde WU | 9 arqEetd g e S
powerhouse " | before the powerhouse | 1 T e i
ST ¥.0 fa. 3.4 A, qRAdT AU |
ilE] 3Y0.RR M. 34z.4o fr.
Length of Vertical | 93y fi. q3y fa.
Drop

Branch Penstock

MATHR, TAFHHT qE 2.3

7. T g .99

&I R, MATHR, FAHH

=g 3.3 W T a0

qET A, 9
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%4 | fEw THHT AT T S TEATEAAT HEATT | TRAAT gIPT PRI FAEATNT IHEEE
AT WadaT ATERaT FRiaET ATAREHT q
L URERIE RIS e
T e M.
R. @ T® (Powerhouse)
YHR T T At
T9 (@ x| &L.q FLxqz.0 MLox 388 | &Y FLox 98 RLox IR a9 FATATENT T T
erE x I . fr. AR welR =)
q0. | &lgT (Turbine)
YHT Vertical Axis Francis Vertical Axis Francis feoeT feearsl qur 8 9! | 99 AarEaii gH e A9
e 3 3 g
&THaT R&.C WAL U Tared RR.9 Fan Ui Tares
Turbine Axis Level | qqg3.04 1. «maq T | 993 aaq RREL
TAed=aT | Tagd=aT HY
Efficiency 3y ?3y
99. AL TS (Tailrace Tunnel)
YH D- Shaped D- Shaped
AT ¥2.3% f. ¥3 M. I ATATEALINT FHAE T
9 (WX D) Y.0 F. x v.85 f 4.3 M. x &% B
Taillace ~ Water | 99 0 f. orad  @ggr | 9qee . sdgq  gud
Level e e
qIx. {ET TgF Yew (Main Access Tunnel)
AT T ATHER 933.3¢ fr. wFarg T w0 fr [ Lo Fr S T w.o
<1y, D-Shaped qEETE, D-Shaped
93. WWET (Generator)
B Synchronous Three Phase AC Synchronous Generator | fggres  of¥ecar  aiEd | -
EHAT (Rated | "2 LLL F./T. 3'35000 FMT. TUHTT |

qeET . ©
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%4 | fEw THHT AAENT TAT S TEATEAAT HEATT | TRAAT gIPT PRI AT THERE
TS WidaaT AR GiaaT AT qerd
L URERIE RIS e
Output  Capacity
per Unit)
Power Factor 0.c4 0.5Y
SIEsE 19 .4 9 .4
PRt Yo & Yo &
(Frequency)
e R 2
Excitation System Brushless/ Static Brushless Excitation
Efficiency Q&% 2 8%
Ra=argar A 30 . x yo . (@ x |30 L x 9 L x 92.%
aterg) . (erverg x=teE X 3E)
Y. SERTAT (Transformer)
L EAEY Three phase, oil immersed Three phase, oilimmersed | fgsres  9RI¥eEr  IREaT | -
&Har ©'9R.4 MVA, 99/93%/v3, | 3 X G MVA, Three phase | WU&IT |
Single Phase
Efficiency %% % %% % AR
9x. WWW(Transmission Line)
qrea 3% ®.M.T, saa dfbe IR0 FH.M, Ba afee AW afg WUHIT
qFATS CREALH CREALH AaRarda
FIEFaT Bear Bison
e e Ra=ae e fa=me FRaEra
T TET Feeew TET e FRarda
9%. Fel T qih (Power and Energy)
wied e Y3.43% WAL 5.3 WAL e wmifear  uiEds | ewmar dfy wodd
FA A Rkh 3q0.84 & Frm ae ) ¥0&.4cY T e A@x | WUl | AT fas oreasr

e AL R




R ATAENT AT HeaTg e W FRNUSH TAEdd AT (§5.3 HA)
%4 | fEw Hq AETHT T S TEATEAAT HEATT | TRAAT gIPT PRI FAEATNT IHEEE
AT WadaT ATERaT GiaaT AT qerd
L URERIE RIS e
gea AT i | 45.%8 [T e e 130.94Y% T =@ e g Bl |

Ul ATHAT Aich 299.5c WA ae @R Re&.530 AT ae AER
ql. fafc@ @& (Financial Indicators)
AANAIHT B | AT TE. 9R,8%,93,0R,58Y/- | RoET wRHe aREdd | -
AT 10,8%,0§,3%,409/- ATHT |
Internal Rate of | 93 39y Q¥.R &%
Return (IRR)
Benefit/ Cost Ratio | _ 9.¥¥%
Return of Equity 9z.19¥% Q6.2 6%
BEILEEE B ¥ g Y ot
ic. | AT EEh
AEATH HA T | 1.0 FFEX (TR TUAT | 93.9%0 FFE (FARA TOAT | AN W TWE UREAA

%68 FEIT T ATAR TUHT
3.33 ¥F0)

0.6 & TFIX T FeATd TIAT
Y230 TFa)

HPT B

Araeg® [ sm

0.3 TaeT (TUrd  TUHAT
0.BY TFEX T ATIT TIH
0.9% ¥FY)

¥.403 BT (TUrlt B9
.30 BFET T A
TYAT 3.3%% gaeX)

Y@ WA TE 9iEad
WOHT gl

EEUSERIE IR e Y

ATAITH a7 &ABT

4.9% FH AT G, 3.
TFR HAIF a9 T 3.0%
gFey @l R (=l

1.c&9 TFeX AHRIE ad
&.0&83 TFSY Wl TR

(ST AT &ABT 0.8%

T AR .84 gEK
g R aed) T @
99.R9 g

gdaY @il oW gied)
PA 5.&Y T

Y@ WA TE 9iEad
WOHT gl

a9 HABI T B

& g |

S AT

FEH TG T TE@ qA U
33 AT T@ T 3% FA 9

FEHE T U T qAT A
& 921 ®E@ T Y& Fcl Ui

q9 GAB] AN A Ehl
PR HAF g1 TE@ A

HAA g1 T@ qAT U

TH g |

qET |, Qo0
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4. | fEwn TP AqETd T e S TEATEAAT HEATT | TRAAT gIPT PRI AN TAAEE
HeATgT WA AT EEEESIERNICIIE R
L URERIE RIS e
T % Q&R @A T HA OY Fe&T e Gedl bl
e | s, @i, FifrTs |
IS ATTET AAST  TET IER | S @ TN uREdd

Feur: Bl Y

S & (@S,
e (Sef),  oreTed
(=, e, e,
wEEd) WR (T, 9,
FGATA, TFATAT )
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Y. egge fael

WH AAET T TeAT5 (SEIA) B AeIAT @ T A6 aedigee Tdhd aeiy
TATE WeATg (EIA) 9T A BEEn ededl g | U9 AU [HEqa gt e
HETAT UfaeT (R03Y) R G a1 IREds TRUST Hauaee T4 Gelid qaueesh! aw
AT T qeATF THad T HEAA A [SUH § | Tqd W AqEoig T qearsT
HEAIT T AN AAETT TEEed! qEQNd RAidH! ek Hhad W @bl el Wid
R0z /05,03 g Mid Rocq/05/9R & T R0TR/03/04 R Rifd R053/0%/99
T TICRIT AT AT THT AT | I ATTT TS AASTAS] AT 797 el
TMiafadier AR &= e ardaEei SEedam O gae araEeii gEeed! Hearg T
National EIA Guideline, 1283 1 HATIAT TRUDT fORAT| AT SABT TAHT G,
UABRATARNTD] FAR, AATENT AT THFNIEE, GHNHE qdT TAHIcHS  ATaraong
T TRE=TbT ATERAT U ATTENg FTa Hedlg=eh! Hedlal qiaae aar TRyl B |
FATAEOT AT U, R08E &I THT 3 Bl IUGHT L Bl WA AR FAATY TSI =T
F R AN [ Y q€R, 053 (AT GHEHT HAT) THARET B AR HEAET W
AAETNT TAE HedTgh! H(dae qFarel qasdb gIars HREbHH A TReHT &2 |
EAAT  ARSID] HIAFaITaIe ardEaxvAl q° Fa JoEsh] Gee-gdl 9 o oA iigd
YA U TS BT argFd AHRA I qmr O o aredsie geer [l 3053
TR 3R I YHEH MRS AT FF 95Aq AAQ MEATpEe feid 7 ghad

wfuet )
&. AT S [ATHN A&y aeer
§.9 Mae aramERT

TEAA AT T G0 gagae 1903 W.3Rg 133 ME SR sEtta @ )
Il AR decll AR @ qdg T a9l MUl YHids! AHT wuHt =i e
TG | AT & T&F q-STANT a9 &, Ty Sioe, ave T atell S @l g |
AT FHITRT AT T 93,930 FFaX TN ATE9TH Whl g, TaHET I T 0.6 §
TFCT qAT .Y 38 FFET ACUTH FATSRT AT ATHAH Wbl G| AT Al AT H
FH TRl T AR SAHAWES €. &Y THC ST AT AT &F Aeaid geg, S 1,559
THSTAMAMIS o, §.993 TFEL AT TAT ATATERT HeATATH] TAHCAAT Tl GIATsh! 3R T4
O.&Y THL AAYN TIEA & A=l WIeThl TWRH! Ao A Whl g | geaned
AT & US| JuTeTeh! docll f@Hed (Lesser Himalaya) SN AR | A AT Hex
AT e, Td R, fheige, woie, SeiMEe, Facuee, ¥ URRdAldise YHRET M6
Mg |

e | QR
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FIANUGHT TalH] AUHIH WiHEH F@1d qST AT 39Y%.Y TRIE. T IIa9 A
@ A AAEl 9%.3¢ EMWE. WH P Flow Duration Curve I FTERAT ¥O%
probability of exceedance AT HMNUSH! dIhl Gomga et Y3.c¥ o9 M. wid 9&<
TH G |

§.% WA aramETT

e HRNUSH] FAEEd AN GHa dasard (90 . IRg 933 ™. A &g
AT ®IHT, SAART {000-3000 HeX TERA UH UEE! HAeEdls  SU-ISUHCHGT
ERESIGEE (Sub-tropical vegetation zone) P I ?ﬂﬁiﬁr TRuaT | T9d, AN a7
IT-SHRETHT A A US| AR 99 daudet FHANvEHT A4 amt
o yEdE IRUHT G FTESH AR S FAR Al G Al U6 |
FHIANUEH! TGl A=A TLA &b AT Bl | AU SHAT TEE WA T <R 9 &
TWHT G| Staeel T BEae ST TEEed! Ucd BH Wl gy | A9 Al 9 S
AR G oy AN A T WCH ga W ©@ q97 Gelee HEE T I Sfe |
T, AR G G & AT AR A UG GHed U9g T 99 A he
T T@ qA AT WHl Gl AT AFeae HeM g €@ ad dasl e qa
AT Ut g |

AT 3 AU Gol AFS &7 B [0 ©@ T qedgedh! [@ao

EXI T FEF = T@H | U@ | Y9 S T F LT
e | wew | (@fee) @@ fre) | @ fre)
q. Arar Madhuca longifolia © z R&%.39 q0Y%.31 RY.0Y¥
3. Q_’ﬁ Toona ciliate Y & 9%0.319 OY.Y R03.39
3. R Bombax Ceiba ¥ q0 qQuY.34 %9.0% oY.8Y
Y. AT Phyllanthus emblica 3 v 990.5% ¥E.NY q0%.9%
Y. o Wrightia antidysenterica ? 'y RY.& Y0.’R CR.RY
€. W Litsea monopetala - & R9.0g 99.0% R9.93
. RSy Schima wallichii B R ¥5.q% RL.&Y ¥4
c @ Ficus semicordata q ¥ ¥3.96 9.¥3 L9943
Q. EASGEArS Myrsine semiserrata B 3 &5.¥3 qe.4% ©R.3Y
£ R& ¥R qQo¥L.R& | ¥9R.0¥ Q04z5.3Y

id: TYTITT ALTTT, 0GR

AT WH! G| TI-qeed e, a1 e, =ata), a9, ggmal, B, g e, T,

UENEGHT A, a9 [CHICH, FETe, MATGAd, Hlecl, B, §HL AT &WH Gl HANTSH!
FAHT S AGT, TA AGT, AL, Tl =g, AFAT, Heel, [ad, T AT A 5w |

T AL 93
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§.3 Yo, AR T diedids ardra

ART STTOET 088 FTER. AFSH FAIEd A=A MSAMADT a€T 4.3, 3, ¥, 4 T & &l
FA TAGEAT ©,03Y WH G TGHET TOTH! GET ¥39%, AeaH! Gear yyoy T wd
TN T YU WA G| AAST TG ASEEH AR, &, fFrawat, aRew, e,
THTET SAFT TG WH G| AT SIS ASF Whl TedeeHl GHaR, qar aid,
I, TER T BT S ATMG Wbl g T AT aEdeedl MR, THhlell, &, Fa0, Bl S
AT WH Gl AW SAFT ARaeed! Ted T HY, IO, AT T Saww
TS TEh! 2w | FEdiad ATSHEE Y, B YT g femg W &el Saedn &
TWH G, TIHT TETH] T ¥\o, ALl Tl ¥ Whl G| AN JHIET TRAREEHT
© TP MR Widdl, 93 WG THRN AP, 3 RGY &AT Sdbl T I BRGA a
ST WHT G| TG 5 TRANeT e ©TAT Ol 9T died THT TR g1 A,
THT BHABINHT AT T Tqel T YA T T qeual g1 A wfed 9Rane!
ATERTHT G&T WA BN q9T A, A6 A, T caead T Al aagd @l
P AT AP TEAAT GEFEET TET SAA HANUSHT Tl q @, e, ae
HEHT AR GANT TUHT WEUT | A, A & B B i eie @ e |

., FAENT TESHT TfeaT ao Teaig
9.9 9RcHP FHAEee
o BT JERI YUEHAT ¥0&.4cY Rrmare "ver giaad 9 faga @i g+ |
o U =0 o8 TE, Q¥ FUIE T 00 ATH TANRHHT AN ASHIAH] AT
s g |
o T Hidee wET FW 9O, T4 s i arh, s R seE gag |
©.R FRHE THEABE
9..9 Sifee ararEReT
o FATANHIH! FAE TRl qur wEurll e MR i B 93,906 . S
TAE O SRag |
o TANT FYUFHT ATdaodd, HaL T UHE Toivd FoTad, @9 Wiy oiad AT
AR/ IUH e, [T et wfdfater, g, #er fgsi searfect gar e gar
FATHI TR 3 TS 99 | I, SelleeS B, Tell SUHTEEH! Toler | G
e e T A idfaigeee gl gguer g qearE B g |
o Foyale WRREHT W aO gHH! IR AEAIT T TWHH] @USHT TG ARAH
SteH Faess |

e AL Q¥
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B.R.R

B.R.3

ey AT HHA TR ZRg qer sAitegde 3= g AEN a9 HEIAel &l
ANhF TReedr BT U dUr MEeRqE WG WAA g 9Fg | goy  (AHmE
Tfafateeee aeienT EI@"%E g@@ﬁ?ﬁ?ﬁﬁw YaTe JOTred! (Natural Hydrological Flow
System) ®@(s FEL T §rgg T Helea®yq qel @ledleedl T I 575 |

At Frfae FRET oo wER o sl aeal RRee FReT wEree
ST TR ATEAHT T AT TG T TG0 g7 |

TY AR [@gd IeaET THHT ARl LR.6% HW/A BT T8Eas Fed Ahd
FHETg | TG &I ST Wl Jedll e &AW (Jedr &F) W @ee] el
T g |

Ak ATaTE

TEAIE ATASTART T AT GAIEEH] Rl Tl qar Jeaqrdlt € IH QHEA S
IR 9.559 TFEL T I qAT ATATE0 HATAdh] CaHcadl Yghl @Il SR

§.993 BF T FT 0.Q0Y TACX AT FAFI ST YAN g AT | W, et
T &AH] TAHCaN Whl 0.6Y T WIATHl IR &A U AT ANEA |
AT qAT ATAEAT AT TN AN TRET SABT TAHCAAT eHT @IATh] TN &
FIH T F €E@E® G| A%, AT a7 & ofeaiia O AR a9 S ]
TSfdeeT A Y T ®@ qAT AE® g3 A9ed sfgvg | 780 gaey oo
TEEEH] I IARAHl FEE W& ¥q3.0¥ FG. e FE T q0ous.3Y FY. e
AU Bl AFE B afagg |

AT AT SO Al T T FHERET ANl SAd] Seed dtg g
I UERH! H1E T (AR AW T |

HIANTUSH! TAHT ATEH (upstream) T STITELH (downstream)g%} EE R I E L I D

(distribution range) ARSI e 9T AT (mid-range migrant fishes) g&ate afg
AT AT [deed! araed ™ Se wg gied S| a9 [RHEeT T gedn amwA
TGl g g |

o, i T iepiie araraRer

TEAAT AT T qAT 3.30% 7. (el ST S STanT g we - el
T 2.3%¢ 7. WS Wit ar qar stelr S T B Y403 7 WEl gl aad
ARSI B AT SHT TAN T&T Al &AqD] Io3 FH gog | AT oeadd
TEA SR A WAH] YHE I+ |

el FHHIRDT ANTHAT AR AR TAELT TAT TIRIS GAGH T Fare Forar
T |

T AL QY
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o AT FHETET HEAT AT FHIREEAT AEUISAT YA qAN AR G
SfeH wH TG |

o AT FAEHD] ATEAH ST A IR CAE TS GUSHT THIHT SEE HH
Tg| T FEAEIHl WIMEeE WAH! Ik @USHT I g9, qeTSd, AT St

PRaTeTIEE T FGH | el R H Sl ST 9 @ Hah qEIEr Ay B

ATl & Tels @Il GisUs! @USHT Ai-ge®dls SRS a9 |
C. AAEATT YW ANGfe Td IAHTET STIRE
C.q AAETT JHE ANfEH STIRT
o FA TMIUIABTHT EAHAEEEATS TSHTLAT A HB S5 |
o R fpmes qifermee W& geildase, HebliHmd, wita, gEilE, BN g qie,
T, B, ARG, T4 Aesedt 49 o diferd [$g-g | 9T AN A=
®. 1,2%¥0,¥T0/- THHA PeIARUHI F |
o JEAET ATASHIST TF 0 GeEHee S 7Hd 9er R e e T smafiar wes
ATATET TS |
C.R AMETNT TAE “ABTHT ITIGE
5..9 Hifie AT
o ATHNHIHT AN A TTH GA TR G G GfEels Ao Hehigg |
o TSR AN B e AT WU, SIH, FHEE, R Feievee AT wE A
AE AT TCATEe, R0§R B WURTSH! ATA@H FN e R | R
SEEZUN o1~1(d(,ﬂ_°ﬂff 1Y, Batching Plant, Crusher PIantFlTs% o wHqsT AreaweTe
Y3E FAEAH TR F |
o ToFAC [R®ET AE T TI LALWH Wdagael dbdl &A1 Ied  sqaedr
MAG | FeT IERe B Mar SHaar IeaeT T HHAT TcEs aml angle of
repose HIIH T |
o FET IE@TH HAA (PRI T saRegH! THEAE BT THHT AN low charge
fed Frald sawe WRAg | favRed W=l Aue wERE Fow sEiem grers
JUIEE AYAIUL AL Qﬁ A | qew T Hae q-olet TfeT (groundwater
dynamics) bR ITA @ TATAL YA (change in water table) RSB
TS TAEEEH] TGS AN, ol WAl Jaldeears ehe/HHhic S,
EEN W =T ¥ag®T opening/ cracks € @ Y-oTet ?lg%'l‘clET*lT% (groundwater

leakage) REZE

T AL 9%
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FER Fta T S RIS TAME 0 HIAATE HSEHT ard Hiee g |
AT G AAGH GIATHT HETAT §0 Faed q (4T Wik derash!) dtgent
Tedl AT S AR HAA A |

£.R.] N araE

9 (qE @) FEeEe 2063 B FEW 3 H SUHEH (q, F) FHiew
AHEH a9H0 .56 TaeL T a9 U ATER] A-ATCaH] TaHcadl el @ree
TRH §.993 T T FA ©.R6Y FFeX a9 &F YIN T qUd el e
SUAEAT ] AN ATALTH T4 ATEE- LG TASTHBT THA a7 [ BIAr S
M |

AN, A=YV GLETT el TATHCTA Wbl 0.€Y, Bl Wielishl ST Wl WA
M AT G A qaEraR FRivwr @i S Suersy s aFerdt HEar,
0G0 FHIGH AN IJqAY TREAG | AT T IIAed TS AGHAT M
JUeed TS WANH®! AN GHT & B JUGHT R FHINH ST W FEsiisn T
TEfAET < 9S85 ST 90 B IUSHT 3 FHIGH ST W GEid<ol gfd
A A T ITTsd G THHAT THT 9 STHIH Tq AU ATIH X FTHISTHEDT
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feoes  fewe | vy.qo wfw /4 Y3.c¥ w.fm /. TEATFH! WANT T 9 | WIOTAT 3@ O |
(at 40% PoE) fsm Wt qears
IEEIER] ET | oo .M. /4. 1cY.&R T /A TR TR |
9die  (Design

19




R AENT JHE Hedrge W FIRNISH] TAgd AT (§§.3 H.AT)
EXRCE Y] TS AAETNT TG | S T I REdT T BRI AAETNT 6T
AT Wdaed dAqaRHT | AeqaqT Hqaag
QR [ HIADT Hed
[LHERIEET
Flood
Discharge)
At =i at 3% A f.
3. SEC SRR DLV E{’]“e?[(Diversion Weir/ Dam for Pondage)
ERLCARCaLE Ogee weir free flow with | Ogee weir free flow with | sqivgida -
under sluice bays under sluice bays
SEECE] oy fr x w.ey f. 3w A x9R g & W TE |99 aaEeid e
DI STEAT Wiear qdd EEET | A9
AETS qAT IS TR TRUH! ga
Atgal  we | 9393.3% R 13R%.0 M.
qde (Crest
Elevation of the
weir)
Average River | q30g . oif@d 99gr| 9396 . oEd wqd
Bed Level N N
Y. gc® GG (Intake Structure)
THR RIESIERED RIESIERED A
Ted® & (no. | & g feomgs oot afteds | 9o araEeim we
of openings) ¥
geHHl A9 | 3.¥0 T xw.uo fa. R.0% fr xy.j0 f, e ™
(<18 X 3=
ATEY TS (Under sluice)
a9 (SR x| .o fax3.0 @ v.o fr. xg.of fesgs feemstar aiEds | o9 araEcefi wae
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WRep AT T e HearsT

o~ o~

HEA BINTEH] Felfagd AU (€€.3 FA)

EXRCE Y] TS AAETNT TG | S T I REdT T BRI AAETNT 6T
AT Wdaed dAqaRHT | AeqaqT Hqaag
QR [ HIARHT Hed
[REASIES
ERIEL WUFT a7 Ffe WRads | T
ERST SNERNEE Rt
THT e
9. fee=eg IR (Desanding Basin)
P EIE Hopper type Hopper type
I e (no. of | R R xR feomes fewammr afiadw | oq  amEefm guae
bays) =
A% o B AT | U X qRX 40,0 qROXROX 9R.30L% W@ ™
(TFTg X TS
X 3915)
Particle size to | o0 3 fafu. o.R WM.
be settled
&. TS Y (Headrace Tunnel)
THT Horse-shoe shaped Inverted D-Shaped feves fesasar qiedq
AaReE | | K.0 &3 (at  shotcrete | WUHI gaT qosHl AFAE A
Lined) T %.¥3% M. (at vz el deal gat
concrete Lined) AMAEETT YA ®
BlelE ¥izy . ¥RER Seed T dg
g sferg |
©. ol e (Surge Shaft)
THT Restricted orifice type Simple surge shaft with | fggres feemerar aiEdT | 99 ardEcis g9E

offset
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R ATAENT AT HeaTg e W FIRNISH] TAgd AT (§§.3 H.AT)
EXRCE Y] TS AAETNT TG | S T I REdT T BRI AAETNT 6T
AT Wdaed dAqaRHT | AeqaqT Hqaag
QR [ HIADT Hed
[LHERIEET
el S | 933G M. dEgd W | Q3w WL ogd | W d W et | Ao
AgHaT A TG FABHaT A AT IRATT WOHT |
2] .40 M. 13 .
Upsurgelevel | q33¢.3 fI. 13¥Y.3Y .
Down — surge | 4320 ¢ fr. 139R.]& M.
level
Valve chamber | Underground, Butterfly | Underground, Bultterfly
type valve type valve
qean 9 9
=) ¥.0 . 3.¢
c. YR ATE (Pressure Shaft)
THR T T FORAfda
ATHR AT AT sqfeafda
&7 One no. starting after | One no. starting after | fggrgs fRTamorAr UiEd= | 99 ardEi "
before the powerhouse. | bilication before the | 7 1 FeSTE T | 7
powerhouse UG aiade WUl |
2] ¥.0 M. 3.¢ M
NEELE 0.} f. juz.o M.
Length of | 93y f. 13y .
Vertical Drop
Pensiock T, FATH A | FE 3 W
.3 W T g IR.99 | TdwRT = IO
fa. T s 6 T q0
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WRep AT T e HearsT

o~

HEA BINTEH] Felfagd AU (€€.3 FA)

4. | TS e TG | FErErS aeegdar REAT §IHT BRI AAENT TAEET
TedTsT Wdaa ATARDT | AeqAT Hidaa
QR [ ATARHT R
[EEAGIES
ﬁ'g?l’ﬂ'a’ (Powerhouse)
EETLY AT T ERITCIRT)
AT (@FErE x| €99 M.ox 95.0 MLox | &4 Wox 9@ M. X g9 AMAET JHE
erg x ) | 388y R I @ARE weR SEE]
)

E‘ﬂﬁ?ff(Turbine)
TFHT Vertical Axis Francis Vertical Axis Francis oo ool qunr &€ | 99 AdEeiT 9w e
el 3 3 FAEHT AT BN
AT RE.C WAL Wid AT | RR.9 WA Ui TR
Ig;t;ilne AXis | qqg3.ley o sftad Tmdl | 9q03 . oiea aud

FAEHaT WY qAewaT AY
Efficiency Ry ?3y%
AW e (Tailrace Tunnel)
BT D- Shaped D- Shaped
KEELE 1¥2.3% M. 1¥3 M. a9 ATAERT T
AT (WX D) w0 f x v.&5 . €3 f x ex o
Tailrace  Water | 9qg.0 i, sftga ager | Qo fo. wiwd wqd
Level S =7 A
g@qq-é-‘a ge¥ (Main Access Tunnel)
A A AR | 433.38 ML @@ T o fL deE T 4.0
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WRep AT T e HearsT

o~

HEA BINTEH] Felfagd AU (€€.3 FA)

%4 | e HHa AAEATNT ™E | A=aigs aeegdr REAT §IHT BRI AAENT TATET
TedTsT Wdaa ATARDT | AeqAT Hidaa
QR [ HIARHT Hed
[LHERIEET
Y.o T, =um¥, D-Shaped | . %S, D-Shaped
93. | SMEX (Generator)
YH Synchronous Three Phase | AC Synchronous | fgsregs ST | -
Generator -
a9d (Rated | R°RQLLL F.MT. 3'36000 H WU, T |
Output Capacity
per Unit)
Power Factor o.c4 0.5Y%
e 99 . 99 ..
o 40 B X0 'S
(Frequency)
qeqr R 3
Excitation Brushless/ Static Brushless Excitation
System
Efficiency R &Y T
Ragaesr T | 30 T x yo M. (@@ |30 M. x 9w . x
X =terg) .4 . (aFmg X
erg X IS
1¥. | gFERTAT (Transformer)
PCars Three phase, oil immersed | Three phase, oil | fgsre= ST | -
immersed
REL ©'q3.% MVA |3 X 35 MVA, Three | TEA0T MR |
197933 /v3, Single | Phase
Phase
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WRep AT T e HearsT

o~

HEA BINTEH] Felfagd AU (€€.3 FA)

3. |Faw HHa AAEATNT ™E | A=aigs aeegdr REAT §IHT BRI EIGIERUIDIEICRE D
AT Wdaed dAqaRHT | AeqaqT Hqaag
QR [ ATALHT Hd
[EERGIEEY
Efficiency Ry X% AUEfaa
q%. | g YR A& (Transmission Line)
Aoa s 13R ®.M., 39 Fibe | 30 .90, Bt dfbe | awar afg qusd
AT © fF © fF FafeEtad
FHIZFT Bear Bison
e fgmTe Ra=me ERGREATC R CECINK
T TN FAESITH T FAESITH ERICIR)
9&. | Wl T Wkh (Power and Energy)
Sed wHar 43.43% A 8.3 HA. EE eS| e | guar dfy wodd
% Afa afts | 390.64& FAm are s | yos.kzw  frm  are | aiEds o | AT o
AT TEH dig g |
gedr AW | 5.3 [T A e 130.9u%  RRm =@
(57 AT
au I ois | R99.66 fAm ae sk | Rwe.c3o fmm awe
CICES
q. ﬁﬁaw (Financial Indicators)
AEASIST  FHA | 1., 1%, ESIES RIS | -
AN 90,6%,0§,3%,409/- 13,2%,3,0%,58Y/- | ARG WU |

Internal Rate of
Return (IRR)

13.%9%

1¥.R&%

Benefit/ Cost
Ratio

1.¥Y
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e ATAEIT FAT FeATgT HER BIANTEH! FeAfagd A (€6.3 HAT)
Y. | P AAETNT T | AES eI | YREd g9 B AT THEEE
YeArg Fag ATALHT | AeqqT Fiaag
QR [ ATARHT R
[EEREIEEY
Return of Equity | 9z Yoy 1&.2&%
T srafer ¥ ad Y
95, | AAETT G5
SIErpEa FHA | IR.R0 FFHEL (FAA TO | 13.9%0  THRX (TR | TREAT @A T GREd
ST %60 TACT T AFATAN T | T ©.8E T T | quHl g
3.R3 TAR) qEIEAT  TAAT L3O
B
AETH T | 0.3 Bael (TR BUAT | W X3 B (RAT BUN | TREAT @H €O UREdT | el ST WanTET
M 0.64 FF T FEATH T | G T T FEATM | sy g g & |

0.9% gF)

BIHT R.R%C B

AATAH | 9% BFEX AR A9, 3.5 | 1.589 BHEX HHAIUS | LI @A TN UREdd | 99 &l ST
ZECARE TR TF AHAIF a9 T 3.0% | A9 a.eaam@ww@aw i g |

eFCY Wil AR (AL | S (AT SET EABT

AT FAH 9.2% AL | 0.8% THX Wl TR

Gl AR Aied) Hied)

%A 1.0 TFX PA G.ERY T
S AR | TR T 9 %@ q9 U | FE T T @ TG | T SR T B L | B g T@ qdl

RI I TE T 93 4d
9t T Fw Q&R q@T
TG USEeHT e,
o, Rwe anfe)

Ui R& A T T ¥R
T2 A T B O%, T
@ JSideeHr A, o,
e, @, Ffere |

HROT HaH g T@ qdql
qleTehl WA HhT

et HH g |
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R ATAENT AT HeaTg e W FIRNISH] TAgd AT (§§.3 H.AT)
EXRCE Y] TS AAETNT TG | S T I REdT T BRI AAETNT 6T
AT Wdaed dAqaRHT | AeqaqT Hqaag
QR [ AT T
[EHAGIEEY
IS =TT AASET g ORER | G W@ T ORadd | WSl Sl $EnTEn
e T Y ELCAN S| g g |
ST & (EgaE),
FFET  (SEf),  oeTel
(=, T, g,
WEIT) W (qE, 9,
AT, JFATAT )
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R ATAENT T HeaTg e W FRNISH] TAGd AT (5.3 H.AT)

R.& ATANHEGT IEAREH! AT
R.%.9 SEA I (Diversion Weir)

TTEWEA JUT TaIh! THMIAls Sredhavd IS WEd Teg | I9 ATASIH] <IN free overflow

sloping glacis type concrete gravity weir I&did TRUHT G| IH SEHET dULHI dFlg 34
e T 93 . STEFT gig | TR FEea T 133 L W wF T g

R.&.TCH TN ATS T (Intake and Under sluice)

TCH UH GFHEA GOl B SGene OEa SeEAal @Rl =ied qrel "/ B e |
TEAT & AT GIAUse AMTRE (Submerged Orifice) ThRHT TS Fvcdh [Solgd TINUHT
ERED) %ﬁg'lg R.9Y e T 391 ¥.R0 e WH G TEHDI invert level 133¥.40
W EH G

TeeF GRS doell 9T %0 f. =iere T .0 f. SaE#T Teaer wretEqed ee®
TEE MRUHT G| A ASTEIRE Ce® g7cdh T A|IE T g o8 dle (Aage)
» Fatha ' fem (FERe) T T9 S5 Al GRaH TEE! Al aeEars ge
TUHT I T AT Tedred TRUHT 2l |

R.&.IANT ET (Gravel Trap)

SCF g qerd G [STSy §AAT Adid WA U] sgaedl TRUH! G | Fredd! ATHR T
REieTs eaaT Tes, WEREIG BTggiieid Feltg YUTeldeasl ggal 3 adl ggal 9d o
WD YA 1T T B8 MRS g S@ar @ ML, qor st argsier g acqaee RRe
BH grg | WAA TUHI Tl HUHT HUEE (Trapped particles) F@d THHT TRT ATHA
FARG HoAce® YaH TNUHI § | TS Jaeas (Flushing discharge) Famawr T o
TTE® (Flushing Valves) T 9&T9 TRUHT 5 |

R.&.YTIEAT RIS W@y (Desanding Basin)

T AR A 5aeT o (Bay) T Feacl q9—d Hieds! aqdl TS dr@d T&d™
TRUHT | YAF FH1 A 0 e HerE, R0 e wrrg g9 93,3068 WX T (@R
Tied) TWH G| FERTGHT TEHT Iod HATH T (TAG) FT T8 g AUHTT 930 fex
AFAEHT AT Go—oB®hl oqawel TNUH g T« Jeaiad srqar sy dqrade
trapping efficiency 20 WAYAWT A @+ ATHM TRUH! § T 90 0.0 [, samewe=r
WAHT FEE TAEHTI TIAT TS |
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R ATAENT T HeaTg e W FRNISH] TAGd AT (5.3 H.AT)

R.&.4 U@ &eae (Power Culvert)

AT OIS TEdeg AR Tl H Beed [GEmst e gWee—al (Inverted-D
shaped) ATHHT TEX B TEAT TEqTd TSR T, THHT o X.30 et Wl |

.%.5 TS gey (Headrace Tunnel)

qHIT SeTaeTs D-shaped ATHRHT YRER . <Ml (o 899 O¥H)qeT Ahd Uee® g4
e AT YA TREg | I 9o NSHHe AeA (Shotcrete lined) TRUHT @EHT &.3 fex
T Hig#e A% (Concrete lined) TRUHT @ISHT ¥.¥33 M =A@ §F |

R.5.99S FE (Surge Shaft)

I AR AT Simple surge shaft with offset TTR&T Tol A% Jedd TRUHT | IH
o FHSHT A 93.0 [ gy T IS ¥R.40 [ @ g A ARl up surge T down
surge §AE (Level) HHE: 93¥Y.3¥ . T 93qR.3¢ . ofigaq wqdl wdgate SOEAT @ehl
F

R.5.5Y¥T WIFE (Pressure Shaft)
TG AR AR AT e gead TMRuH gl Ueed qgdelrs Y88 qireshl € IH

RTeT RUST | I Y& ATE valve house IRT & W5 ATEHT main inlet valve AT TR
A g T TG e j4E.40 T W g

.&.R IT@E (Powerhouse)

T ARGAD] AR AR [oeaiTe w&dea TRuH g | fd9aer wi-qa gaigd (Francis turbine)
sl I Fgaesr awe ey i, e qe [ T 3. o9 w9 R
TEHT @A BXF TATEARl AT RR.q W@ F gAg| ceigadl ade 4903 [ sdted
TG Fag weaT A HEw R |

R.&.90 A A (Tailrace Tunnel)

frgaeaTe fepmm g ariens "D wR B Qw3 [ e, w3 fa e T sk
JAE AUHN T AT WA T HIANUEHT T g | Toad gdqe 1qoe .
AT AT eraT WY B T |

.5 AT TAATEEE

AASAIH PR aieears Heddl 3 =Rl [@Wed RS §: 94 AT (Pre-construction),
fuioT (Construction) T =T (Operation) TRITEE |
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R ATAENT T HeaTg e W FRNISH] TAGd AT (5.3 H.AT)

.. T (Pre-construction)

7 T =)o s dEsen Sl ge T e IR Peaeres sed R e
T FA, AT, F=al, faeqq qaeor oAiie TEg; AT AASTAIR] AR AELaE S0
I TAT ST (Lease), ATANGID! HMH T HHAIEEH] Hag qdqT ATATTHAEEHAT Hivgd
g | AR, FEi el e avenan, gretad Femdv smafy oF e weeas
STTcheb! STaedT T HIUge 9 94 RIS HE dwaiid dagH |

R.9.R AT (Construction)

AT =T HeT-Her e GREAeE MR T FH el 9 AEed Sh e
AT TIAAT AR 05 [T P e Tegi| Hed R dEeE W=l AR
Il HHIST HEAEE, Ay, TS EY, TS g9 , YE WU |, [Agd @ T TAE e qdl
AASAH] ATANE UGT G TAREE Tyl A Ted HAWDH] ADEE, WoWeE e
FEAEE, AYTWEAT TEM g1 T-A8E; A5, Seig® T CFAhIAEE Tag| I8 =M
THA AAERIT ALAITAT JEATT TRUHT AAERUT SHaEAITH] JUHEEH] HAadT qiH
TR |

R.8.39RIT (Operation)

e =R e deree e faga Soaes ¥ afia wea g weeE il A
AeH AT SATEAIT A FRINE TRBT T AHIE qaT T GRAHT HEee 9
TR |

R.G ATASHIHT AELAHACE
R.%.9 Fwr W

AAGAH] AN AEIH  AAHE AT FRAEE TqHT IAEHe®/ AAFdEEde @R
TR AT AR ATER AT T Feura TRAg | o1 T TETAT @bl Aeg@ed|
IC@AT qAT WEgH T4 URIRIE (Coarse and fine aggregates) &1 Scdlad g | Backfill T
Rockfill TTHAEE U YN TRAGA | ATAGFRIASH] Aaeq] qa7 A0S i qE9ds
WA ATAR Hel TR GHAEE SOEHT a el aeRale AT Mg | ASHb!
T rEede AT AEiEEd! FERr s 3-% 7 TEqd TRuH! F |

et R-Y: AT greRieesT far

*.9. | Fatr arafier faawr | i ) YA

9. | R 90400 TR | TAWT TN/ HRE@MT | HiFHe TEART

. | TTREEee T | R000 |, TIMET IR/ HREFT | Hihc IR

(Reinforcement steel)

3. | TeEEa T | R00 HE. T oW/ HRETT

~
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R ATAENT T HeaTg e W FRNISH] TAGd AT (5.3 H.AT)

(Structural Steel)
y. | Penstocksteellines | yoo Hz. TN I/ @
Y. | URRIE (Aggregates) | G&X00 UM, | @A HF/ A W/ | HiHE TEAET
X, AeE FiSTed
(¥&L0Bq.30¥,
IqULYTER.UUR)
A INE 43000 B[, | IT@IL &/ TAA HHb/ | HIhHe TATBT
R, AeE BiSTed
(¥&0Bq.30¥,
IFLLYTER.UUR)
o, | FEhie® qary 2% 000 A AW/ ARG 91 | GoF @R B
EAER EREICEEIDI)
c. |TvEd %8099 FIA qFI/ AT AT | GATIETEH,
ISMREE U WL, IR qAqr
T qigdet
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TR -5 AT GrRies IUsy MUHT TIFES

i gfier | [t Tl ae e AASAEIAEE T8
ECiul
AT (Sand) | FTANULSHT Falh! fhARETE HE 3 A g

Aggregate from | agg qeT, A qew, Powerhouse ATATSTT T T
tunnel muck excavation

Aggregate from | yfIoHIRT gSa%d &F6E Wideall qcid | AT € o
river deposit S - = 5 5 A
YHAIE Tocdl T &7 A4Td Tadd &4

Aggregate from | q&g @iel T FHRINUSH! FEIhl TITHAT | ATHGET €I WA/ BRI 3
rock quarry \’? S R fEfr =

Fee< (Boulder) | FHIANTUGEHT &IehT [T ATATST T 9

TR R el SeEee T YANT TR e e aHea IR |
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3.7 g S BRm

AASH! Hed AT F ge T A WA Seiwl sadedr g | A Saian
THIAT B 1REE KVA Folih! AEIHAT @ ATAN TRUST G| (Ar®T 2-6) | AT
A AT W Yoell Arhd fagdior Wgadba! a1 ATl (AT | Eedes @
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AAHT AR 19 F.4, g TR dRas wEad R T T W AR | A
et T Ffcus Seiawr SaEr T U0 kvA FHATET 13 A BN SietEe
e TR | SV WMRET T TR SN SETe e B Jodsi el Wugue
0% FTER TAG | AETHF Rold Seeed! ¥edl ¥ SHad [@ao qidl ?-5 |1
frzgat 7|

TAHT R-0: ASHATDT AN ATATAT AT FAl

. ECEu e | 9w Edd (fFar) | & smavas S ()
q. T e 3 q00 300
. HIX T~ Q q00 Q00
3. [REBRIELS 3 Yo 940
¥. Air Compressor c Q0 9¢0
K. BT 3 Yo qY.0
&. AfegF machine qo0 Yo Y00
©, 9 R0 £y q00
c. FAEE 9 lot 40 Yo
X 9&90
Diversity factor ot
Peak Power Y~
Demand
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ATHT R-C: TS TCigedh! T&l T &Har

e @ 3N e AT
egddd T Icic ¥ YO0 HAMT,
oy dAled R EECRC R
e T W B ¥ ™0 HA
FHIT 3 Y0 FHA.
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R.5.3 AAYI® WD

AT FAT0TeRT oRT 28, SAder T ASeT el [Ae Gl Sefha! AEaedehar g |
AT AT A FA YR & TANREHT AEATHAT T AT ARUHT G, TG G & T
TE, Y0 S AGEH T 90 S ATE HHANEE @AGA | AG T ST Bl Y3
STATcheb! ATAIIHAT I ATAM TTRUHT G, STGAT & ST 76, & o1 q9ee T & 50 A&
FHANEE WG| TIHT SHhd! IUAUART ATIRAT TA-Eas rafdsar fgae |
AT AT i savas SHeikh T e difersdt p-¢ AT Seer@ TRUST |
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ARIHT R-%: ASHAID! AN ATEAAH T ATHIT LD

9. R ICEUE SR Man Month Man-Month
T =T
9. T EERCRRENICA q §0 €0
EIRIER IR CEES 3 g0 420
Resident Engineer Y €0 300
ELSIRELE Y g0 200
Tt c £0 Y5O
REREIEE IR R0 &0 1r00
TR gAMaT ¥ &0 Y0
UFHHHA oI ¥ &0 3¥0
IR Y §0 14,00
ATAET AFIE AR 9 &0 §0
ST T& &0 ¥q &0
EL: 4] qy0 €0 Y00
Jqd R0 g0 q9&,300
£ ¥R& &0 RR,9%0
EEISERU
9 e ZieatoR ¥ BEISEEEIEIEITE
e gieat=aR B
TFHIMEHA SAMIT R
T AR Y
FATATZ T Y
SHAT RT
adge &
3. EEta)
CWl ¥3

* ] TEIF ATAVIHA T ATANTAH] CITTT AT ATE€T JRATT 57 TF & |
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R.G. Y AEIDH S

THd AAERT G Hedlgd Uidasd Jq8R I8 AASA FAOT J90 =T Tt i
Tl T AR TUH B 1R.40 TFCT SR AEAIF EH Ioad gl B, T TH
FAAEINT JAE TedTgd ATAR AASAD] [ed T TO0 ©.6& gaed T oedrdl &
Y.M30 TH T HA 43.9%8 THEX TN AEYAF WH G| ARG AN REee
fTor T T smEvaE 9 ST fFERer difersrr :-9 0 A TERus g |
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R AENT JHE Hedrge

HER BIANUEH! FeAtagd A (€6.3 HAT)

AMCTHT -9 0: ATAYTH TMEGH [AaT

FH. | TANAHT FaITEC ST aH ST
T o st (@Fez)
grer grar FErg | sta
AL T | apw qn | S0 Rew
e
9 REEETH 0.509 oYY | 0.8Y% 0.¥3Y ¥.93
ST I, 3ec, [TEamey,
geele qed
3 AT FHe 0.]RY% 0.]]Y
3 AT -9 0.08Y 0.0Y
¥ sl Aq%e Ued 0.03% 0.R5q 0.393
Y| g wEE 0.300 0.330 0.§30
& Main Access Tunnel (MAT) Portal 0.00Y4 0,004
© =g, T dea 0.]%Y 0.030 0.RcY
g EUEES 0.¥&% 0.830 1.3%%
% () 9.5&9 R.GeY | 08X R.j6Y L.&&
AT
. | Jeaa T (REAEd AtoE) 0.]0% 0.20%
0 | SeE T (Rrgee ) 0.30% 0.30%
9 Jc@TIT T 0.R9% 0.R9%
(afee drder )
1R | % R aie 0.3 03c3 | 0.R
(Feaad T wfee fam Afore)
93 % fgEaeer 9ge q.4%& q.4%
(Fraere =)
Q¥ | Fwi faR qar aere a= 0.3%Y 0.3%Y
(Feaad)
qw | i e aur averer g 0.¥3% | 0.¥3%
(sfge drden)
q& | T e aur aveer g 0¥ | 0.¥Y¥G
(forgaTe)
e | FHT & 0.8¥& | O0.8¥%
15 | e Tare (Zeaad AE) 0.0 0.30
< AT Tl 0.R% 0’4
(Fraere ¥ wike e =fs)
o (3m) EREN 0.3RY | R.00¥ | X.%3L
WFAT (3r+3M) 9.5&9 €993 0.&4 R.UER | R.00¥ | 93.9%G

« I qUT AT H-ATATD] TAHAAT TgehT ST
ox AT TEAT SADB] TANHAA TEhl ST
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(Hydraulic crawler HP/200 (Ventilation)
dozer) cum/hr.
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(Jack hammer) (Batching plant)

¥ %@ A=Y 3m3,5m3 g Q0 -rqﬁ 5m dia ¥
(Wheeled loader) (Collapsible Gantry) sDr;aped

® S Ih 4.5 cum Y g | T q
(Dump truck) (Mechanical Gantry)

£ T TH 8.33 cum g ek fester SMEex 125kVA | 3
(Dump truck) (D.G set)

© e (Agg a%e | 3llcum e 33 | fowe SMER 350kVA | 3
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side bucket)

z e o Q Y foSTer SveT 250 kVA | q
(Water Sprinkle) (D.G set)

] Hewe T 30ms3/hr | q W | R
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10 W3T T+ R & | TFEERE 9
(Grout Pumps) (Ambulance)

19 FHe HFaT 3m3 Y e |\ AEAIHA
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13 Felre AT ([ Y 3% HEIIR 600 ©
Shotcrete machine (Air compressor)
(small)

Q¥ afvae e 6 m3 95 30 | WEeex EIEEDE )
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1% e thTe a7 Y 39 TH 10T 2
(Centrifugal pump) (Truck)

9% Teafdee av ATFAYTHAT | 3R JCB 2
(Submersible pump) ERGIL
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SRERAT FeeRha GUrEe Y| a=asiql STaed T S i e, s
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Fhaa= T GULT aTedid q°qr Sast-qab! &I [UCN XS STeT I, s GUa awasi=q
TSE®h! qelehl AT HIhd TRUHT 22T |
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T T AT T G5 AETTTH Wb aAqME0H i AqEuFT qeaa fafoee
BISIRCIEET
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fheg MO T AT T W9 Afer S AT RUHT (901, STOAr ATe T b
SARthes e, TRTE ST, TIIAe] o T Fedid s Y aedresie, AASHwb Tidhd
HeAT3T Widaeg®  Alfedl T MRUHT [T T@dd  adeog TeE qearg
Tidaa T/l Jecldd ATASAT SAD] AT/ AaEiiy daedl q gaadeied MRusT &7 T
TF AIAAE AT ST WeF AAEE] W @l dUR TRUST G| 9,
TAHE qEAF T THHN 5 T4 A-dH Fehieled T TEel TaR iRy ar| a9d ae
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Thes R

TS, Aedd! AT A 0GR WAH! W& ARAHl decll BHI AU &AHT
TITT AT TRT (90T | 9 HWAT ATSHEIAD! a9h! THE (forest type), TEUdHT =T
(Vegetation pattern) &X WM& BT T4 AANGHID edad, [MUM[e &, Aee ded @1
TIAH! Ugd FAE (Walkthrough Survey) TRUHT AT | FFead T a\qHl YHRaATs TS
LT (Species composition) T T4 (dominance) HT ATIRAT qle=T Tﬁqﬁ | s
AT YIg a-euidgedl qee, dAierd T 0T s Brr| e e waar afesm
g1 /b bl qd%‘ilr?lt‘a@obl T THAT gt T Taxonomic literatures T ﬂ%‘d@f q%?ﬂ:f TFP(Q"oblf
T |

AASH] [&d JAUT8T T EAF YAdE® URadT HUDH! TATHT FTedidb] Gae TRUHT
fRIT | @ q9r 9Tl MOET FAEA MRS [9A1 | AHETE a9 | FEE AEEL, 0§ 9
ATAHT TG WY RGBT A1 | AT H1o STSUHT AqAN o FErEed, 3068 H ATERAT
TRUS! | TEHT SAMST AU & THAAE TE@HT 9.3 e g dfraffen amue
TR BT | AN, TE@HT S90S WO & T@H! hast TUEEHRl 9E (See e
feaar qe g fE @Y, yeis T@eedl A U gelgusl R wE@w A
HepTeat a7 fawmEed, R0 ATeTRl FfieE ATETRT g1 TR, FEA (shrubs) TEEHT
AW L 7 x w W, %1 T e (sample plot) @41 Bf€ (herbs) 8T @RT q . x q . @
THAT T (sample plot) SATUR FAEA0T TRUHT 12T |

Tearg faEyn

TYEGH! MUAEE WH qEATFET A5 WISHEFE TFdd (Microsoft Excel) &1 FETIATl HI&HI
AT ATA TRTHT F | HIEHT AFATATS HOT T 76 GADT TIN TRGHT F |

BTG T TIIUR] AT <8 FHIH Hebleius! § -

FHUSH! ATAT (Stem volume)
V = EXP [a + b* Ln(d) + c* Ln(h) ]
(Source: Sharma and Pukkala (1990))

T,

V ETel T@HT FHIUSH! ATAT (Stem volume) SHT e T: o9 AT @M Q000 o 9RT T
a,b,c‘%ﬂ@f F@ﬁ PEIIG W constant values

d AT SHAAE T@H 1.3 [ SAEAT AU SR (dbh) 9./, @

h ST €@ haad TCHEFH AR TEH I8 (HeTH T (Tree height)
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HREARE IR

ENTET®! AFAT = BHT AT (R-Value) X FIUSHI ATIT

TEH AT (Tree Volume)

TGN FA AAAT = FUSH! A + BHTEEH! ATAT

HIGHT Y AT (Gross Timber Volume)

HISHT T AT = HBUSH! AFGT - 90 .. T feHr da)

TEH! 10 U, °u SEfeEl Amde Mo Fuedl aFadars 90 AW, v srffeEr
A IO ARG,

(90 A.f. o0 AR AT = FUEH AFaA x 10 A, =TT ST Fgu)
e Tl WA T qo A, T sEfeE aqaa e 9,

Ratio = EXP (al+bl1* Ln(d))

Ratio AT q0 9./, SAMT 9=aT WYHT ANTHT AFAT T T@H! HIUSHT ATFIT (Stem
volume) SAJUTT (Ratio)

(a1, bl) WART T@HT TSlld ATARSD! AFEE
d ATl TEHT Sye 4.4, W

TR AIAT (Firewood Volume)

SQUHT AAT = TGH] ATATT — HI&H S AT

AR AIATH! o HeTaTs Fg™l a8ed q0%.2¥ /9000 (0.904R¥Y) o UM TIRTH
3 |

S R E A G L3
THHA AAENT THE HeATFANE WH BT AR, TH ATTADT HHAT 61

Wﬁwmﬁrﬁwﬁw (Transect walk survey) fater aor yeaer daetie Aty
YA TRuET R WY, aeaeeqeEdl qgesl Beeee, [ T agwiaeE, TguE T
YU Trdee, ARuTw, O a9 Rigee, wREedees! @@, i, T it aqcas G
ATICHT AT SFHT TS aeaoeg STed: Ta-erd siasied, sReedl, SR oid, SHIER,
e dfear AT & |

AT EAAT T FIENF e €D AT T4 Point Count Method TANT U f&ar | ar fafer
Aeaid AT T [0 single line transect 4 TRUHT T IIH transect line &€ S@HT AT
TIH] ATATSETE e TR 22T |
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HIg ¥l AeqaT

ATATSTAT T8 THb ATAEONT AT AedT3 A(q=aTal Agl qeai-o TRUHT Teq9 99 Wb
AAERTNT T AT ALTTTHT AN I Aa b Ehl G | ATASHAT &AHT qREAdisa I
STeTaTy ST e ST g4 gl vt TRUET ST LR TEATE a9 AEAITA Ui
AeE EH g |

3.R.3 9o, Aife qur WiEhide arara
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¥.9. Y SeErg
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YA (mean monthly flow) T: HEHTT TRUHI G| foFqad (ST degg=#, Iuaeyg aw
TIYFEEH] R0R0 GFAHT AAMEdd TEATTATS AN TNUH! &, Wik Ugeieh! ALTITAT Ih
TEAF 00E TEH WA IUsY ET| URCIHl ATATAT ATAISUH] HWH A TAEAS
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MEAN MONTHLY FLOW COMPARISON
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Y.9.59mer ?IF{%%’QW (Flood Frequency Analysis)
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T .Y T.ATE, 95 U 9STSH 9ihg W9 desettling basin T UICT bay #T UICT
Flushing o AT 9.4 T .[.9Y, UMl TST3T A+ | Desettling basin T X FaT bay AT ST
JEAT ¥ 92T Flushing arrangement-{%w Y| T AT ATAIH AT SAJeH Il GEATEEH] Gauge
FHI TN T AANAT 1.236 °9 e Ui dehrs 9l W09 T AR atgel doar
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(Available flow for power generation) ATt Y- W7 aEqd TI'F(QTﬁ EX
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MIDLAND GROUP (Upper Pre - Cambrian = Late Paleozoic) |
Pokhara Sub Groun

Ghan Pokhara Formation | Black to grey carbonaceous slates and green shales Chour caltonates
white to grey compact defomite and dolomitie imestonas (tertedded with shales beds.

Nd Naudanda Formation : Fing © madium granaa white quartzites with rippie marks and thin
l:] intercalaticns of green chioritic phylites.

m Satl Formation : Gray greanish gray gritty chicrte muscovite sandstones with conglomacates and
white massive quartizites in the upper parts. Basic intrusions are noted.

HIGHER HIMALAYAN CRYSTALLINES

Praambran high (rade metamorphic rocks somprsing gneisses, quarziies and martl M Basic rodks
Migmattes and granite genesses pregent pradorrananty in the uwper pent.
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DH-10 (S0m)

oEly 1380-1290

RHEADRACE TUNNEL
Elv.~1300m)

S
HOTWATER S8PRING |
Ebv.~1200m)
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¥) WeId T ST A Wil Fenad yaed weed gl AiuET 9veEe e
fafe weEER AUREr TE gy 6 ey WA T TEE ue SEwe el e
SAEEHT P THRICHE TATT O SR | AT oA, Feaiad qeg HFl aaaH sidees=ar
TR Qoo e A T wiEmah Y00 fHex T Wl qrduml Hdgedl J@ 79+
TRy |

Y.R.3 A SRaReE SRie e (Project Specific Geology)

AAGAH! GEAEE @ SIS ANNE ATEdH] THHN aaHh] GUSe® AT Ioord TS
g |

0%
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Y.R.3.9 Steege 8

yedTE st & (Weir axis) g TR SR qEIE HRA Qw0 feX qeil w@y | ga
FREEAT Y e =T ¢ Wi WUH! AqHEA RUNE (Alluvium deposits) < ERTHT
g\ otg SEEe BRE §0 e deal dd ST At [T MeT @R WaT, Il dea®H
tlﬁ‘ﬂﬁ‘cr, Bodbl g HEgW ®UHT &R (weathered), ?ﬂﬁﬁ'{, R W e EEE] T
b= | T, FINUEH TEFT Tt AR FeF HICUHT AR U Bee 2@ w0 @
RIEZE

¥.3.3.33SW @&

YOFHl Trole W G T W T, O 2 Hed® T FUHT, el qedr i,
ol &, HETH- aerdl e FEMe a1l g1 S dicdale del Mol adiaY soil slide
WH G, TqATs Ic@AT AS LT Y& T AEAS |

Yo7 AN BIANULH! T A FHARE! TBEHT GAMGT FARTT | FEl AMEL AR
(rock outcrops) T€@ HICUHT AT, &l fFART T TEEHT A& IR WUHT @ Aihg |
B GogHl Heud: Widd WEM USREEA e, widl {hage, wie, ke, SR,
UFRdAEe, T FaeRe 951 |

%.%.3.399 9%

TS WHS & HEIH ledbUd! TBTel SAHI HAaRdd 3, [ HIqmad e ebua |
I & B ATE SNUH G| TEAEd G AHE & T AGHT AXAD] SAAT qEA qgH
HeId: gehl weatherd, Iferl, @Ed FdsTgadT qraal heTga®! qeeed Tl g |

%.R.3.¥UTEH

UTECdh] GRIPIH AT Al Rg U8l T9hl, Ul dfg WEAH el UM, Bohl
weathered, ¥Icavd Sfedl FaTcage =g T Ul [hellgdsh! dee® WHl gl ST 99
UEah T TA] UECH ol W eRAT S TSH, HeAW AW Wl qeHr aRiod, et
weathered, il UFRAITEE EM UTeea® T [gdE &A% das] @USHT 9T |ibg |

¥.2.3.4AgTE T TEwm

AT [Oga[e BTeIRTvgs! Tl Tt AT Jedre TRUH! 5, I = @lell T BTARvSH!
TEF G B 300 e qeel AT A Ty | Feae e W 99 3 shar
aﬁ Ezﬁ, qrar GERL ‘Jﬁ‘mﬁlﬁ, HIer g ‘ﬂ@, Eﬁ%fq\T, fresh to slightly weathered Qi:ﬁ}ﬁﬁ?r@?f
EERI ‘Wsr@ﬁ EX TS UTAel S Heaw qgur Qﬁ‘iﬂﬁlﬁ, medium strong to strong psammitic
schists T FATCAZEATS intersect T & H@br%g |
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Y.R.¥ WY IRSE (Mass Wasting)

A aftes (Mass wasting) ST TECATHUIHT HRIT T T4 SIS RS i@ av |
RS U: A AR TATAEHRT €A FAN g | AESET e Ut fhaiieT
HGF W AT qFae HALTTT (Mass wasting study) TRUHT T &t gt ufedr 3
AT G qaai IRUH! | T T g M [T RoR 96l @iy s&ab s 2|
W IN-AEW AEHAE GEF ASEH AN TRCHT toe cuting T TEEEH TEHT @I
TElEHl Hifded! ANTAT W HEr el HE ot ueder o 3Ry | crand, e dien
FAfEgd AT fFEaEdT e Wal ORI plane failure 3@ WlEg | A9 WEH
WWW,W?WW@@I WWWsheared, faulted,
moderate to highly weathered ¥ water-saturated TEhl EXN SO Ul T HEd quTQ_Oﬁ
R | 9T e T auiEEET wHEE W AT S TEg | T3 MERT qoiay, §aR
Gl T T @rel a9 9 T4 slope failure FAAEHT TRUHT G| G 00 HI AAGTHT
TR Gl g1 WIS A THAT US| e, q€AT W AR G @A
YL JUUEE AU U | AT HAlr Toe ST 9 a6 YhRE el SRus |
TIAT FAAT TAT F—ATH(dH ATEAH] ALIITAC Ih SAH] FEHeE AHIAT €9, G358
T BH WGHIH YHIAHhl Wh! WEg | T¥ DR &I A B FACEH] HHAT gall
TAH! AR W FHATEAT =99 sRgeg |y, et wfafates asmem 1&t awntEaa sifewers
CIFET TG AEAF  GEAEE AEGTH W FAfd A qO Qe s SIeE
BRI A g, STl WAIHT B A -G qFarel AgHars @31 a7 T q8dqnT
TR |

Y. R.% BT SifEw

Main Central Thrust, Main Boundary Thrust/ Himalayan Frontal Thrust 349 RCrECARTEICI
(tectonic boundaries) 8% FIEMM WU U@ qHFOE WA G@UEl T cAG,
ATl Tt TNHEeHl Sl UMl HH+agedhl FHAT T T g | aed! Bl &3 T
SISURT ITWETH! IU™eX TFT (epicenter map) < WA: @ THFIT SGHee TG = T
AT AAH Birad HUHT e |

THH G918 T HIEH! AIRAT AAS &7 3G ARGH &7 Fdedd g | AT qHF A9
TAT ATEIT He5gR0 THMNAA IR HHFIT FGH TFaT ATIR AgTHaH 300-340 gal
acceleration T reduction factor 0.4-0.&% M5 fEER &1 I9 AWSHH effective design
seismic coefficient 0.90 — 0.9 wWH F |

q0%



T AArEE JHE AT e FHIANUSEH TAagd AT (§§.3 HAT)

80°0.00° 81°0.00¢ 82°0.00 83°0.00 84°0.00 85°0.00/ 86°0.00/ 87%0.00 £3°0.00° i
31°0.00 31°0.00
il 30%.,00
26°0.00' 29%0.00°
28%0.00° 28%0.00
270,00 270.00°
26%0.00 260,00

IJ'O.N‘ 42°0.00 83°0.00" 84°0.00 85°0.00" 85°0.00" 87°0.00 -'0

= W-q3: AuretsT Rftus AW Fe 9 (A Nepal National Building Code, NBC 205: 2024)
Y.R.& AAH! THI (Soil Types)

AT TIAAT HET T AIHIA (Alluvium) T BIAMIA (Colluvium) THRET AIEEE TE-g |
TuIR ster T TRTEE (flat ridges and terraces) AT ALY HIET (Residual soil) I & Al |

TANIH YHRS! HIS el dfg HIMAHR alee (Boulder), Iae (Cobble), Y1 (Pebble) T
e (Gravdel) T STl T Riee Wl Tgwg) | TeT €IAT M (gneiss) HT A LE®, 3
f®a (schist) T FESZe (quartzite) I SMEUHT G| T9 AIEWT EH T FHUEE non-
cohesive T WI¥: Al Gl I¥ THRE! WAl @D [HAR H&d TR Afqeda &+aA o
g |

TR, BIANTE GHRHT WA UETSHT hadl, UESh kel HRT (Uphill slopes) AT T
FHIANUEH! ALIHT [HARH TG | HIQNIH THRFHT ARHT BN SRg AGHOTE gt
gFlee (angular to sub-angular big boulders, <4 m diameter) T UM (Gravel) g% EERICES
AT TN [eed! FAcaqed THCHT G| 9 [HRHAB] ASl Al 97 TBSHT Hidedl AT
(uphill slope) AT ATATSIHT Sfeedd IRd EEAE ¥ <@ Al |
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Y.R.OUM, aTF T gaMe! U

%.3.0.9 I PR

FIANUGEHT TaIH! T 61 T YT Hh Srfdeg | AN &3 3 T I hleRew
aretr, T RE watE TNeEn 3RET | TRt Gt = IgIr T @i SO, STEEee
TATHT FART U FEDT T GhT WH! dd-g | TIH, AR Seed qdl CAHae e
THAT FHerd T qFepT UEAT T TRUH! A TEATIR S qehT TR T4 Eh! T
National Drinking Water Quality Standard, 2062 FHI Ged A A WH! TMEuH Gl ITH
QLT TRUHT TARTT e 79 Jfdaa-hl oaar & A qHEeT TMRIH g |

%.3.8.39F T g AR

AT SAF] 3 TIAT U] ATGHT UEAT WITHT ATICHT PM, s BT ATET AT 3,003
ug/m® T PMyo 1 S8 WFAT 990,306 pg/m? TEUHT & | A AAEE TN URAR qEeE
AT AMITE 062 AT Jecol@ TRY H=8T HH U] § | T [axe dicisdl Y- A T&qd
TRUT 7 |

AR ¥-%: AN T AT RIS A ORAX T PMos Bl Tedid

| gy | I g | W, o
HYITS HYTS
IR AFEL
3. | TEaEd 19©.93 | 90 35.¥% | ¥0o pg/ms | =™ RogR /03 /08,
() ng/m? @ 5:00 =
2. Aed qda 19%.3¥% 3U.GE A& R053 /03 /08,
(SFeaeT) e <00 a9
. | FrgEE 19%.¥& 35 .Y @@ Rozr/0%/90,
(TG ™ q0:00 Tr

Gid: TITHIT YAT, 2057

AT SABT 3 TATHT TRUH! €] TUEAR AIATHT ATIRAT e Hebl e FFaeal AR
AIITE J0&% W Sooid TINT H=aT ¢l UEUHI G| AW &7 edl JgIuehl e
FEATGATIAH! ATFTAEAT T TAT ASHH! TAUAAHRT HUEE Wbl G| TqH! @R aiferanr

Y- 0 W TEqd U F |
qfeteT Y-q0: fairar TI=ar |9" TRUST eafHeT T

9. | TR AUETE ATEAR gae! T (dbA) ffy w7

9. FEEE X% dbA (AT smeard | €9 fad Rogr /0% /0¢,
(WT{) &) e 00 oo

2. afed dide Yz faa R053/03/0%,

q0%




Wep AT T e e

o~ o~

HET HIANTEHT Seliagd A (§€.3 HAT)

LR L) T AIRTE ATIAR g TR (dbA) i
(STeuel) e 2:00 =9

3. [ERGUE & & @& 3053/0%/90,
(TG e q0:00 o9

GId: TITId YHT, 2057

Y.R.5 Rwae g:?'.( TS SMET (Glacier Lake Outburst Flood)

HER BIANTEH! TATI AASADH] AR & TSH! &b HRINUSH TaH Ta |
TV ARTAT WHT & & T U= TRUHT ffaadieedr 3.3 a9t fhaifiex aha Ruedr
D! ey | Vel ©IAT, T9 IGTAT GIaeT GLOF T H-EE e TRIH T |

BE! ICIMOD &I AERITT NI AR dIF@eT qeTied BT Saaay; Eadeee
A WHI G| A qaeedrs AU I W OAEd MRS g1 AW || FiddT BHaee
FH THAHHAA THl R GRI-GAIHT RN AE@edd O Aieg | S0 1 A7 adfiga
fEwarctee WU U 79 AR BHA BeX ATSH AEIRT RET FIGHATg SarAT T
ATAHIATS TATES (Solig THl T |

AAHT ¥-99: FEAIT BHaees! Feaee

A ™ Gakal_gl_0004 Gakal_gl_0008 Gakal_gl_0022
JE (Wl AWl | Y, 453 ¥,¥3% 9,%3%
)
e, cq& YTl SR>
gAhd, a1 .M. 0.4 0.9 0.5
wfgw 2oft D3 D3 D3
Index 93 95 29
@I http://geoportal.icimod.org/?map=nepalglakes
®.3 W ararE

TS AT Sifes ey gl faRer i aaEty wE g (ea)
TiaaTa ARG | Aemafdsd qereddl AaaaHT HAA Gore et afg w2 sty waa
FHRE 300 [T Aided! ET &AW TR TRUH! U AN AR aRa8HT
TR Aaeear G Whl B | T HROT ATINT AT ST a4 Wi, a7 Fehd qen
S YA [UTCHE ®UHT B UREAT SRAUET G| A, G GRETSieBT BT
T A O BE q°l U Hah] YA WA A E AqITDT ATERAT G e
TRUFT | TEHT AAERINT AT oAz, 09 A AU TRG ATAR AW SR A
AAETNT ATEATHT A F&T TR F |
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HET BIANUSH! SAEgd AT TH5 Aagarg 196 W 2 93¢ WL M wEE)
AT & HINUSHT Taib! |IER IIAHT (Narrow Valley) AT FARId § | HIANTUH!
T o TR AT SeE TTST X Wl G| AT G RHeEsT e satead
F| AT T YW, TAAHT §000-2000 X TJARHT U9 TEET SACEAs SI-IOUHCTGRT
Feafd & (Sub-tropical vegetation zone) T B THT Eﬂﬁ;W TRuaT | a9y, AT &
IT-IUFHEIANT AT AT G| ANNHET 9 A9aEe  HENUSH! TeidT aEt
o yEaE RUHT G| FHENUSH A4rh At FAR @l S aseaid 96 |
FHIARTIGHT 4T AT GLEAT &AHT AT 2 |

FHAQU AT A

gl GREW B T
REEEANNoG T E  C
St qen wiepts Al S
aRgel @ = RBrE j0v% |
Gl OO HUST BT TS
TYH]  HIEH], THIS, FANG],
HEAS T /S T4 Y FeT (e,
Y TIET TMSARIBT T G| [ s
T ASEEAT AlMYH  qAq T ||

T (e&3% = fEL
BAEEH)  hUET a9 &

T FAATHT GEWIRIATHT  HSAHT %ﬁi—ﬁ?iﬂﬂﬁﬁ'{méﬁ
TYH SYAEAAT TE AR | T8t

3R ThREHT qRfEafa elie® T IR UHERHT a96€ qerga | Tal ded Hed aeaida
TS, Hgd, I, Moded! T AT g | T FET &7 {36 TollideT TTdr a9,
3Yq TAel, 495 TSRt el 30 YSideT "G, I3 ASide] IWIER, ¥ AT 9y,
FAAMHT (THead QR0 TS, Beeid 35 Wed), Q¥ USideT AU, 3 Yeide
I7/Fe®T W ¢ wiaEl RE T 36 YefddT G afierd TRuET g (de:

www.ntnc.org.np) |
Y.3.9 FEUl T 9 gE9eT

AT S| T FRUBT T T (Sparse and patchy) FFEAd Tewga | stgwad ¥ fEeaTe
SAH] AT, FRINUGH! IJTHBIH Tadhad! A (east facing slope) AT Teah! SiTal &
=ISTaTd (Mixed Broad-Leaved) WRahT Tl & | ATISHT ST 4RIdqeid BSTE GHemr (Walk-
through Survey) @ 9,400 T 9,500 AT IATSHT SHTTRT BFcd a¢T Tl <@IUHT (947 |

Annapurna Conservation Area A

0%
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gl waE 3@ 9,900 W q,¥00 FewH IAEAT @Whl TEHAHT fAEE (WET gl R,
A, AL, T T b W) W GED, Geg, T GAIiH! BRI a9 T aqedid HH
TETHT F |

YT AT eco-region, 1,000 I 3,000 THEIH! ITEHT HUEHT G| HRIRUSH! IUAHR
TS T3 HITHT @IS TTeg: TTEMIGY. ge@l &TaAT fBRaga®! a9 (Chir-pine forest) T TERR
HEE AT (Conifer forest) T HaT NETA a8E (broad leaved forest) W WIg=g | EleatED
FEEHT HeT ®UHT lERIES] (Pinus roxburghii) T STdg® g1 L Arundinella setosa, Imperata
cylindrica, ¥ Themeda anathera Si&aT Ef®T USde®c Clb®T G| TeiHl 9T 9w,
FEEHT i fredr, T serar Bfgarer defiear T sHEReesT aug, S Gl fe
WH G| FPRNUSH ITAFDHI IAC-I(E &AW GEH TAdIH] TAEHT RO [
JFRET TR de® Igega | Fgeadl ®9ar gal, Jurd rarfy e (St afsm
TRATRT T YHed &A% dode® derg) ¥ T@ fAed (Sl @ TRART ddee deeg) &l
transition zone AT TEg | T¥ AU &A A I3 &kl GIHAT Tag T YHET ANRARE ATI
B =t T S @A g A A6 HRO e A A g |

ATATST AT HRer T*»@I%f ediie® (Steep rockys slope) 9I: IR E'Iﬁ?w g, I Hel
W 907 ®9AT Rl 929 (barren rocky cliff) T G| HIANUSSH! T4IH] Afadhed! ST
uf e s (mixed borad-leaved forest) YHR®HI el G | HEY TYRT EEISE ]
(Engelhardia spicata), RS (Schima wallichii), 3/® (Alnus nepalensis), T (Toona ciliata),
T RHSA (Bombax ceiba) WWHT P | TRAHD SIAHT HET EIH G-, |, T SIREREEE
TIET Whl G| AT SAlel SHIHT T@HT AT &9 T8 afdhe (Orchid) T %+ (Fern)
SET UhIEies Aeaedn (epiphytic plants) 8€ dddld TGHT AT | Sfaeaaare sRa 9
et A TR=aIg T SiFhic aXaiHhT HAAEEH ol (Pinus roxburghii) T96€ &bl
T, TEAS T AeaEEd JARAT T gHUH ad5s |

AT &AH TEEE W Uil 21 A1 &€ Wbl G| sieeds T [Ogae &= ased
Ued Y Wl TErg | AW G B WAl AT ST oy WA A1 S AUST ga
W TG T qeg® B TG U AGed | TG, ATSEE] a6 qHe S e Qe o
I THEAT T8g T T4 SAAC Held 0T €@ a9 Uee Whl G | ANl S3ae
B B TW qAT qreashl F=or qilesbl 4-99 A RZudt g 99 faeqa e agEE 919 W@

T=ua g |
TqTHT X-99: ATASTAHT G AFS G HEH MO ©d T AAeEH! a0

9. | T IS TEH | O TE | T HE I FS €T
e ERARTY) @) @ fhe)
9. Atar Madhuca longifolia © z 2&%.39 q0Y.30 RBY.0¥
3. g;ﬁ Toona ciliate Y & 929.39 OY.¥ R03.39

q0%
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3 R Bombax Ceiba q0 qLY.3% %9.0& 9TY.9Y
¥ AT Phyllanthus emblica 3 3 990.c4 ¥E&.LY q0R.0R
Y e Wrightia antidysenterica 3 _Y.&1 ¥ 0.%% TR.RY
& gﬁ'h'a Litsea monopetala & 9.5 99.0% 29.93
© TSy Schima wallichii 3 Q 45.9% RU.&Y ¥o.% R
z aF=ar Ficus semicordata q ¥ ¥3.98 9R.¥3 'R
e ENREArS Myrsine semiserrata B 3 €G.¥3 qe.4% ©BR.3Y

EX R& ¥ q0¥\9,R% ¥qR.0¥ q04z.3Y

Gia: TIIT Jeqg, 2057

L. 3.9 SFIEET

RMST a1 FE@a (DFO), WRE® JER, Feddl Fd &Ahd 2,3%,00& gaeHed
Y, YUR THT (36.95%) & T ShHl F| FNEl Noed™l WHT a-ge U A
AT TNUHT : AT o, a9, ’kret gieg ), e &=, T [of a7 |

e a7 g ARG ardiide! Al SaRE Whl ga-Ehiee 99 a9
AT &3 (T, 96 qAEET T aOHT S76€) H a9 Faedidadh] Al e a8
F&E 21 ARSET SAA WH aeE QHEE a9 A1 AT q9HT T IA SIS F |
GETAd ATATSTIHT AFEIT HA @Il 3R (flood plain) AT AT & 99 a9 qQrde |, =&
TR T WeH, TR U WAl GEETIE a9 SUHRhT WAHT @El g Sl ae <

TEEE HH HAM Tgeg| AAS &7 WhHl AHaH q8ed] e diesr ©-93
AR ! G |

TAHT L-9R: A &I AoH Lh! AHEIIS aTeeh! [@ago

%4, | GHERE q9HT | S ART | AWIaT | AR feoaof
EICH @) |wgd |
q el TR | A=t 9% AC aed didel | AT B
g TIerT- A A A U W
3, Tee HRa Yoo M. | 994
LIRIEIE]T Th
3 AT GIYET | Aol 15.8Y | &% EERCIEzc W CPR o i o)
EE] TS AIeTaRT- qaqr dEe
R, W&E EERIGIEE
LIRIEIE]T
3 fefefammate EEkul %59 | oY eSaR  AE | AR B
TIeTahT- WH a9 HRF |9 G
3, uo f. & | FuH

GiT: TIIT JeqgH, 057
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o UTE HF HACIT G

TS el 3T 90 A9 G SN IRg, SHh] SHawdNd AT i SXE
FUFR TRUHT G| TANT AT, I a7 MSUIABTEIHAT TR & cqaeadd  qrafd
(CAMC) &7 TRUS! §, T AAI G & AT (ACAP) 3T o F1ihaee
A e | AN SFAT WHl AEAE T URA I dWdee gl A afafee
W%Wswlrblwwdﬁh‘rﬁumtqwWM@WWWIW
a9 UGER (NTFP) Gl 79 oafd W&t e | quid, e ariaeh! qiiesr aaar @ Rt
%tWFI%%ﬁWWW,FW%W,IGﬁ%WWWHﬁ
WEAYU MHH! WHl Pl TEANAd HET BRINUEH! AT AAGTAD] SEHAT AT
el W & o uee |

¥.3.3F® a7 AR 9E] (Non-Timber Forest Products)

AN SFHT TIHIT Sbeed Wd: OUadl FASHaHT ARl B8, T8 a97 Tr3ell g5
T TEGA| TG GAST TIHIEE A ©UAT A q9 IHE A9 UGER Fw (NTFPs) AT
R @ | qu, AT SR ARERE A IUIET qHEEEe IRET a9 UEER
FEQH] AAHAS JASTH] RN b DI U Hed WHBR ehich bl Araaidios!
HHAT Foold T Y| AASHT SHT HTohT ART GorawaT FIRT TR ®@ 2 (Toona
ciliata) TH! g | TAM, ¥ €@EE & AT (Alnus nepalensis), F@mST (Schima wallichii)
T @IT oAl (Pinus roxburghii) A HT&HT RN FIRT TRUHT A5+ | TR, STt e
TATIATHT EIAT ;Wﬁ'ﬁ (Litsea monopetala), @A (Ficus semicordata), &7 (Ficus lacor),
Taed (Garuga pinnata), 2f#! (Bauhinia purpurea), R (Albizia spp.) T at& (Dendrocalamus
spp.) e TANT T e |

AT WRAEHT T, TEE WEEeEd HE fPedre W@ g ww: TWE
(Rhododendron arboreum), faaurlt  (Artemisia vulgaris) T d® EElRES T*R%f AN BT

(Mimosa rubicaulis), & (Aegle marmelos) T HIFITH (Buddleja asiatica) THEET B | o4
reae® e %9 (Castranopsis tribuloides), A@T (Juglans regia) T %\lfﬁ (Berberis aristata),

WM AT Bedh! TIAT TANT TRUS! g+ |

AT & q9 aRAR g ed AudisT Wedieh! e el Y-93 SEiem
wHl g |

AMAHT ¥-q3: AT &7 Tg Hed A ASTEeeh! AHE

* | TT | ek W IF T w Rroquy W | "R TN
¥ |™ (Remarks) | iy | (Ethnobotanical
o Uses)
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ERS e E ) e AT feoqefy AR | ORERE T
q | ™ (Remarks) | wife (Ethnobotanical
Uses)
ST
q AT Peach Prunus persica Rosaceae Fruit - -
Q Area@er | Apricot Prunus armeniaca | Rosaceae Fruit - -
3 AfSenr | Tropical Drymaria cordata Caryophyllaceae | NTFP el | Tur 9l
Cheekweed 3 -
¥ Vg Golden Rubus ellipticus Rosaceae NTFP T, TRl BIHT GART
e Himalayan o
raspberry Rl A, wfs,  Aeue®
5 5IH, 54 i, Food
poison HUHT
Y AT Indian Emblica officinalis | Phyllanthaceae NTFP T = &, Digestion
ooseber
9 Y Triphala, “~€d, TH
£ HEeTar Tiger grass Thysanolaena Poaceae NTFP T ECEREIE
maxima o =
© S L Indian Melastoma Melastomaceae NTFP I, Dislocated bones,
rhododendron | malabathricum ; 9=, FHeIl, sprain
Sl Nigeris cura Antidesma bunius | Euphorbiaceae Fruit e SH, a2
Q A - Hypericum Fabaceae NTFP SEU Dislocated bones
: cordifolium
it
q0 | IER Crape myrtle Lagerstroemia Lythraceae NTFP I, FlHT TS (FeT)
indica AT, Detoxicant, diuretic
el
99 | I§q Malabar nut Justicia adhatoda | Acanthaceae NTFP qq Bronchitis, TET, @I,
<H, Expectorant,
Insecticide
92 | afar Sabai grass Eulaliopsis binate | Poaceae NTFP Tl | e
fargan
93 | I€eT Monkey jack Artocarpus Moraceae 3T wel wd @, ST °tg
lakoocha
Q¥ | =T Crofton weed | Eupaiorium Asteraceae NTFP Erp=vuiy Bio-briquette
adenophorum -
farean
qu | &t Bamboo Dendrocalamus Poaceae rIer U | TRHTUHT CTAT G
spp. -
PP oA, | <@, erF Aife s
qrHT
9 | =X Banyan tree Ficus Moraceae BIRED qra aHe B
benghalensis
e | X Indian plum Ziziphus Rhamnaceae NTFP wd Constipation, =X
mauritiana
9z | 9«1 Bael fruit Aegle marmelos Rutaceae NTFP T, Digestive, stomachic,
chronic diarrhea &
qrd Dysentry, Tonic,
constipation, =¥
98 | warar Chinese Rhus wallichii Anacardiaceae NTFP T Oil, Dye, Wood
sumac preservatives, warts,
tumors

RRE




o~

Wep AT T e e

o~

HET HIANTEHT Seliagd A (§€.3 HAT)

ERS e E ) e AT feoqefy AR | ORERE AR
q | ™ (Remarks) | wife (Ethnobotanical
Uses)
ST
0 | R Butterfly bush | Buddleja asiatica Buddlejaceae NTFP e, Antibacterial,
et - antifungal,
qrd, antispasmodic, etc.
e,
S
29 | ANTE - Maesa Primulaceae T - -
macrophylla
| et Camel's foot | Buhinia vahlii Fabaceae NTFP qq IR
climber
3 | foemsw - Maesa chisia Myrsinaceae NTFP AT, Insecticide
qra
Y | AEREA Cud weed Gnaphalium Asteraceae NTFP o Sciatica, 9 T HFX
= polycephalum =
Y| =T - Magnolia Magnoliaceae Eqr B Diarrhea, cough, etc.
champak -
36 | Sy - Ulmus chumlia Ulmaceae Soil - -
Conservatio
n
9 | Ry Needle wood | Schima wallichi Theaceae FS - -
¢z | Beh Nepal butter | Aesandra Spotaceae NTFP o) e, =
fruit butyracea co°
3% | - Osbeckia Melastomaceae | =qr3er I _
> nepalensis
30 AT Common Berberis asiatica Berberidaceae NTFP T, Drug (Fever, Jaundice,
e berberry ; Antiseptic,  Laxative,
’ Stomachic)
EiN]
39 | TR - Garuga pinnata Burseraccae e - =TT T
3% | gm Fire-flame Woodfordia Lythraceae NTFP el ECRCIG]
bush fruticosa -
33 | gl Currant Ribes takare Grussulariaceae | NTFP T -
3Y | g Bermuda Cynodon dactylon | Poaceae Grass, Soil | grquf e, ol
e grass conservatio - -
n fer
3w | <o Willow leaf fig | Ficus nerifolia Moraceae E2s Tl - el i
3¢ | 7y @ | Mug-wort Artemisia indica Asteraceae - - -
Indian worm
39 | T - Bridelia retusa Euphorbiaceae T3 - T =g
3¢ | UEam Indian Centella asiatica Apiaceae NTFP Tl | S, Joint pain, Eye
Pennywort IELEll disease
3R | el Headache Premna integrifolia | Verbenaceae Eary - >t
tree
¥o | frger - Boehmeria Urticaceae FES - i
rugulosa
¥q | e - Callicarpa Lamiaceae - - -
> macrophylla
NCERELG - Eurya acuminata Pentaphylaceae - _ -
¥3 | wrar Java Fig Ficus lacor Moraceae r3r - el ute
¥Y | wear Bottle Brush Grevillea robusta Proteaceae Home - -
garden

11z




R AENT JHE Hedrge W FRNUSH TAEedd AR (§5.3 7T
ERS e E ) e AT feoqefy AR | ORERE T
q | ™ (Remarks) | wife (Ethnobotanical
Uses)
ST
Y | wRe Bay Berry Myrica nagi Myricaceae NTFP e, Wax candle, soap,
carminative, Dysentry,
G A% Diarrhea
Y& | ®eq Chestnut Castanopsis spp. Fagaceae e - g TANT
¥o | @ Nepal fodder | Ficus semicordata | Moraceae r3dr, e | - o<t oty
« fig
A @
¥z | @ ufg Rui grass Typha spp. Typhaceae Soil T Roof
conservatio -
n fer
¥e | @Har - Ficus hispida Moraceae E rerail - -
yo | et Tallow tree Sapium insigne Euphorbiaceae NTFP Soil -
conserv
ation
¥9q | @re gear | Chirpine Pinus roxburghii Pinaceae NTFP, Resin Swelling, = T
Timber and
turpent
ine
Y3 | fee Black Morus alba Moraceae rger I, Food for silkworm,
e mulberry vegetable
%,
AT,
qrd,
E;'
W3 | e Mountain Bauhinia variegate | Fabaceae T3 el IR, Uged, TS,
eboni “ -
WY | EErE |- Smilax ovalifolia Smilaceae - qrq Rl
il
YWY | B Asparagus Asparagus Asparagaceae NTFP U THWE, A9, Tonic,
h racemosus
Kidney disease, SR
Ye | ey - Litsea monopetala | Luraceae E2s Tl qrq el i
Yo | ateEd Himalayan Fraxinus floribunda | Oleaceae 3T - -
= Ash
Yz | @ieinigg | Rhododendro | Rhododendron Ericaceae NTFP qrd., 9, 9idTr A e @
h n arboretum ' < K
& [eac]
Ye | rEaTd - Duabanga Lythraceae - - -
grandiflora
o | o= Nepali hog | Choerospondias Anacardiaceae NTFP, o) AR
plum axillaris Timber
&9 | A Dhasingre Gaultheria Ericaceae NTFP qrq Essential Oil
fragrantissima
€2 | [T Indian butter Madhuca longifolia | Juglandaceae - Hel Oil,  Alcohol, Soap,
B Detergent, Fish poison
&3 | wfErer Indian madder | Rubia manjth Rubiaceae NTFP T, Tonic, Astringent,
Uterus and vaginal
qrd, disease, cough,
gir appetite
&Y | Healtar - Macaranga spp. Euphorbiaceae 13T, soil | - -
conservatio
n
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. |®MT | S AW RE T AT feoqefy AR | ORERE T
q | ™ (Remarks) | wife (Ethnobotanical
Uses)
ST
ey | FErr Eye’sapron, Ficus auriculata Moraceae T3, B | - T °iE, el @
moretan-bay
fig
ts | Mawter Creeping skin | Duranta repens Verbenaceae Soil Stem -
flower conservatio
n
£ | AmET Walnut Juglans reiga Juglandaceae T fors, Oil, Tan & Dye,
Detergent, Tihar
A, festival
B
& | g utg | - Carpesium Papaveraceae 3T - oty
b nepalense
ge | Um Himalayan Prunus cerasoides | Rosaceae T3, soil | - el =T
cherry conservatio
n
o | g@HTeT Rockfoll Bergenia ciliata Saxifragaceae NTFP Rhizom | Stone, Fecer,
e Dysentry, Foods,
Asthama
©q | o Sword firn Nephrolepis Olendraceae NTFP Root Indigestion, AR,
auriculata Tuber . )
ERc @I, TN, Antipyretic
©9 | 9EHT - Alangium Cornaceae - - -
salviifolium
©3 | fiuer Peepal tree Ficus religiosa Moraceae BPIED 99 g B
©Y | weEr Himalayan Erythrina Fabaceae T3 - T oty
Coral tree arborescens
Oy | B - Ficus hirta Moraceae - SEU Anti-inflammetory
ee | fEr Soapnut Sapindus mukos Sapindaceae NTFP T Soap, Epilepsy,
Chlorosis
wo | gfeET Physic nut Jatropha curcas Euphorbiaceae NTFP Seed Biodiesel, @ ae
vz | REer Silk cotton | Bombax ceiba Bombacaceae Timber, - F9E, FIS, q@ﬂaﬁ
tree home of
some birds, ST, g#1
bees, etc.
©) | Rrwed Chaste tree Vitex negundo Lamiaceae rIer - Tooth brush
zo | X Kaamla tree Mallotus Euphorbiaceae NTFP E&3 -
> phillippensis
zq | foiRw Silk tree Albizia spp. Fabaceae Timber AT Cough, diarrhea
2 | e Cogon grass Imperata cylindrica | Poaceae Soil - -
Conservatio
n
c3 | garEq Orchids Orchid spp Orchidaceae - T | S, Tonic,
IELEll Perfume, Ornamental
Yy | Trs Apple Malus pumila Rosaceae wel - -
oy | et Pink bauhinia | Bauhinia purpurea | Fabaceae T3, Hel IER, ST °ig
NTFP
cs | a9 Cinnamon Cinnamomum spp | Lauraceae NTFP 1, Spices
zo | fasr Indian Diospyros Ebanaceae NTFP o) -
> persimmon malabarica

RRES
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o~ o~

*. |wE | EehAw | 3R W wRrA feroqefy W | e v
q | ™ (Remarks) | wife (Ethnobotanical
Uses)
T
ct | T Himalayan Zanthoxylum Rutaceae NTFP fors, Antihelmintic,
~ Pepper armatum Carminative,
d, Stomachic, Dyspepsia,
AT Fever, Fish poision,
Insect repellant
z? | facardy Common Artemisia vulgaris | Asteraceae NTFP T Essential oil,
wormwood o Anthelmintic,
e Stomachich,
Insecticide,  Measle,
Fever
R0 | & r Mountain Toona ciliata Meliaceae Timber -
N cedar
Rq | I Fern Dryopteris spp. Dryopteridaceae NTFP T Dysentry, Cough,
= 3 - Headache, Stomachic

GIT: HET FIANISH] AAAGT AITAH] THFBd ATAINT FHE FoadigT Fiadsd, 2098 T
EIHIT HEqT, 2059

X3 YFHN W Rfraar (Agro-Biodiversity)

Tl Searar Hiar afier fFear, Rerdsr am=sr SR @ea @ gl Jeter 9
=g Jumelt [ecaTET WaTe (gravity flow type) AT MR G| T€HT HRW, HIENUSHT T4
SUIDTRT ol A HICIHT TIEAT TAT Tedl CIEEIEICa gﬁ%ﬂ Tg?ﬂT EIE ERUREILS]
(Malus pumila) T q@T (Juglans regia) 9 &R &I IJcUITT Tedhl q q=g Thelhele e
T AT (Prunus persica), @géﬁ’r (Prunus armeniaca) T %@'ﬂ Hhelhele 9 Ieare gﬁ‘
REEE

TEtET TIMT AHgee ar (Oryza sativa), T@ (Triticum aestivum), #al (Eleusine coracana)
T W% (Zea mays) SIEAT @IT el @l e | ST @ (Cajanus cajan) T el A
(Vigna mungo) S| T@®I NI AT (Brassica juncea) TWE~g | TXHIUEIHAT AT

(Solanum tuberosum), T+¥FX (Lepidium sativum), AT (Raphanus sativa), F=aTa 4T, HeIah Ml
(Brassica oleracea), 3¥%9 (Sechium edule), FMUSI (Benincasa hispida), T Rl (Lablab
purpureus) AT ERN

Y.3.Y AT ST Ta=T qoft

TEAST ATASHAT &3 [&6fda ot Sasqe® WSeg| T8 &=A Heaimd aqdr =
Sfiaeteq TErg | TIeNTd Adleh, TAORTRT gahade 9 S3d 9O Yollidh! Tqaam

o

ST, ¥ & ASTaT =e®, U USTiHT AT, Hel Gagu qa7 IHIREE @bl ugal |

19%
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Y.3.L.9 &R a79=g (Mammals)

AT A 4 YS! TN aqqge TErg | aao-qeod Gledhl aucae &e
TAT TAHIEE TR g AT AT &AHT CRIEZ %E;' E|£8 (Maccaca assamensis),
o (Sus scrofa), ﬁ‘g!flT (Panthera pardus), a9 fara (Felis chaus), AdE (Funambulus
spp.), gﬂﬁ (Hystric indica), ¥JAT He (Muntiacus muntjac), ¥l (Canis aureus) qe Ehl
AT AT &AAT TE AU aegeieq T (A AT HEaeds e e
TAHTHT TET RUDT G | AT GASqHT aEedFH! core area WU e |

TIHT ¥-9Y: AASAT & aA e Eqard qegqoq T [l GXED] ATETHT BT

4. | TORT | T W | SR W T@OT  AFET & A
T (Occurrence) | IUCN | CITES | GoN
C S |R
q oo Wild Boar Sus scrofa v LC I
Q 7 Jungle Cat Felis chaus 4 LC I
ferret
3 sqtar Wolf Canis lupus v | LC e
¥ T Bat Preropus spp. v
Y W, Common Tupaia glis v LC Il
Tree Shrew
g IELEl Common Panthera pardus 4 VU I
> Leopard
© T dtex | Nepali Macaca v NT Il e
= Assamese assamensis
Monkey
c e=si Porcupine Hystrix indica v LC
Q ETE Common Presbytis v VU
> Langur entellus
o
q0 | dr@® Squirrel Funambulus v
spp.
99 | werafar | Yellow Martes flavigula | v/ LC i
Throated
Marten
QR | \ET House Mus musculus v LC
> Mouse
93 | H@&m House Rat Rattus rattus v LC
Q¥ | sy Mongoose Herpestes 4 LC 1l
edwardsi
HAT
qu | 98Y Rhesus Macaca v LC
. Monke assamensis
ks g
q¢ | Tear @ | Barking Deer | Muntiacus v |LC

9
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o~ o~

4. |eT |t AW | ase T I@E  SEe @ o
™ (Occurrence) | IUCN | CITES | GoN
C S |[R
muntjak
qe | =TT Jackal Canis aerus v LC 0

e C Common, S: Sparse, R: Rare, LC: Least Concern, NT: Nearly Threatned, VU:
Vulnerable

GIT: HET FETANIGH] TAFGLT ATITAF BT AAANT THT JoaTgT Flaaad, 2098 T
EITIT TEFTT, 2059

Y.3.L.RITEERE (Birds)

FTEANIUGHT &1 AT GEITAT A FebTeT ICTET Ugrg: Ta =0 (Resient birds), Hrewr
I (Seasonal birds) T LI (Migratory birds) | T Tee FiEa g ENERN I
At =/TEE [T AGHAT A3 T | R, YA SREE @ @, S EEL I CECEIEE
A AW URETTHT FROT UF SIS AH] SISAT Weg| HESC ANTET (Trochalopteron
affine), A HAT (Corvus macrorhynchos), Tar f2rer ﬁ‘g[ (Carpodacus rodochroa), drawa=
®eldsl  (Fulvetta vinipectus), TTAAIL m (Urocissa erythroryncha) STEal =0 I9
AT AT qrergl =X HRT (Passer domesticus), g% (Streptopelia chinensis), ﬁ‘%ﬁ
(Apus affinis), ¥ HNET (Corvus splendens), H’\Sf (Sturnus spp.), T A (Lophura
leucomelana) T8 &=AT G ®TAT qET €RAT = | AH AT GgH HiS VATHT
(Acanthoptila nipalensis) =0 9f¥ agf 9fevg| o< (Buteo spp.), HHS U@l (Cuculus
micropterus), Tt (Columba livia) T RISl (Megalaima virens) 9 AT UTS ﬁ?ﬂﬁ 0
g1 W =15 (Coturnix coturnix) T TRMA  (Hierococcyx varius) g‘% e gardr = gl
AT SAAT IR RS TR EEH! faeqd e aifedl 1-9% A7aR Wdl g |

TAMCTHT L - ATASAT AT e Tee T [l GEATh] AaedTdhl AHH

®4, | TNT W | S AW | A I@OE e GLEAT T
(Occurrence) IUCN | CITES | GoN
R |S M
q EIS) Hawk Buteo spp. v
Q Ereity Citrine Motacilla citreola | v LC
_— Wagtail
3 serevTRY | Shrike Lanius spp. 4
¥ T T House Passer 4 LC
Sparrow domesticus
Y EFE] Quail Coturnix coturnix 4 LC
& NRICE R Common Hierococcyx v LC
Hawk- varius

9=
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9. | g T | GO AW | S W QU e HLAT G
(Occurrence) IUCN | CITES | GoN
R S M
Cuckoo
© =1ra Cheer Catreus wallichii v VU [
Pheasant
EIER Drongo Dicrurus spp. v LC
Q T Eagle Aguila spp. v
q0 T g White- Gyps bengalensis | v CR Il
rumped
Vulture
99 aifedt =y | Oriental Copsychus 4 LC
Magpie saularis
Robin
93 THT Spotted Strigmatopelia v LC
i Dove chinensis
93 Hear Warbler Phylloscopus spp. | v
9y frz Vulture Gyps spp. v
Y ffarel frg | Himalayan Gyps 4 NT I
Griffon himalayensis
q¢ R IR Eurasian Bubo bubo 4 LC I
o Eagle-Owl
q0 F1el &7 | Large-billed | Corvus v LC
Crow macrorhynchos
9t Sl Red-Vented | Pycnonotus cafer | v/ LC
> Bulbul
qe FIRT Indian Cuculus v LC
; Cuckoo micropterus
Q0 T HET House Crow | Corvus splendens | v/ LC
29 | FealE Blue Myophonus 4 LC
Whistling caeruleus
Thrush
3 FifersT Kalij Lophura 4 LC Il
Pheasant leucomelanos
33 T T | Spiny Acanthoptila 4 LC
Babbler nipalensis
Y e Greater Chrysocolaptes 4 LC
. Flameback guttacristatus
Et
W FHHATS Black faced | Trochalopteron 4 LC
- laughing affine
thrush
Q€ e #rgen | Fork-tailed | Surniculus 4 LC
Drongo dicruroides
Cuckoo
@ | FE Rufous Dendrocitta 4 LC
Treepie vagabunda
¢ | ®HIH Barbet Megalaima spp. v LC
Qe et Woodpecker | Dinopium spp. v

4%
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9. | g T | GO AW | S W QU e HLAT G
(Occurrence) IUCN | CITES | GoN
R S M
30 Common Cissa chinensis v LC
e green
Magpie
39 T Red Gallus gallus 4 LC
> Junglefowl
33 Eoikas Jungle Myna | Acridotheres 4 LC
fuscus
33 A% gt | Ferruginous | Aythya nyroca v NT
Duck
3y Heorar Rock Pigeon | Columba livia v LC
3y i) Himalayan Lophophorus v LC I
Monal impejanus
3¢ RLAEl Wallcreeper | Tichodroma v LC
> muraria
qaet =
3 3 Great Psilopogon virens v LC
Barbet
3z | Qe White- Fulvetta vinipectus | v/ LC
browed
FRE Fulvetta
3% A= Long-tailed | Pericrocotus 4 LC
> - Minivet ethologus
AT
¥ O DRI Common Acridotheres tristis | v/ LC
) Myna
¥9 o=y gRt | Asian  Pied | Gracupica contra | v/ LC
) Starling
¥R Jar g Egyptian Neophron v EN Il
Vulture percnhopterus
¥3 L IARED White- Phoenicurus 4 LC
capped leucocephalus
ERECER Water
Redstart
¥y | =& g | Plum- Himalayapsitta 4 LC I
~ > headed cyanocephala
Parakeet
¥4 | Teargs | Red-billed Urocissa 4 LC
- Blue Magpie | erythroryncha
T
Y& Il Owl Glaucidium spp. v I

AT R: Resident, S: Seasonal, M: Migratory, LC: Least Concern, EN: Endangered, NT: Nearly

Threatened

HIT: HE FIATISH] TAAGT ATAITAH] THFd FITANT FAE FodisT Fadad, 7098 T
TITIT AT, 2059
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¥.3.4.37q<ee (Butterflies)
AASAEIAD] TS HTAHABT HHAT AN TRHT AAEE (TF THRHT EHl G |

TAHT Y-9 &: TITA ATAHTAT Ao TUHT JAcEeeh! e

EX T S EEIREAR )

q Lemon Pansy Junonia lemonias
B Swallowtail butterfly Papilionidae spp
3 Large Cabbage white Butterfly Pieris brassicae
% Tiger Butterfly Danaus genutia
'] White lined Butterfly Hyles lineata

g Wild bee Apis laboriosa

o Common grass Yyellow butterfly Eurema hecabe

HIT: HET FTANTISH] TAGT ATATAH BT ATAIMNT FHIT FedgT Fiaaad, 098 T

TJTIT HEFTT, 205 9

Y.3. & HIGT AT S=C ofr
€.3.%.91=S0

FIARUEEHT TEMAT B Y TSR AIGIEe Aear AUHT g, SIGHed AFqel (Schizothorax
spp.), IFT (Garra gotyla), @l (Accrochonelius hexagonelelepis), %o (Glyptothorax

N

telchitta), T&@Tsl (Glypthothorax trilineatus) FT@&gaT (Garra annandali) T&T @& (Tor spp. )
AT T EAAN WE YA WG TWIee gl Uedd TIRUEA Wigee wed SEel
(Schizothorax spp./ T @l (Accrochonelius hexagonelelepis) FTd®T ATGEE HedH TUHT
FEiEEAUS (mid-range migratory species) M YS! AIGEE B1 | SHZAUS T FSlldaH!
WPETATS AT TEUL AN AP ARR IRR T4 W=a1E (Fish ladder) &I 9 g
TR G| AASARIAHT T SAhee a9 AgaReedd TRUHI HeEe dfe=r TRusHT
AGEEH! [Faw At ¥-9© JTaR WH i

ATMCTHT L-9: FICHIHT TLAT UST ATGEEHT &Fa0T

4. | eg W AR ™= U W | TEEEEa, | GTETT
SEI) SEI )

q EIEll 1:"@ Amblyceps mangois Indian Cat

R AT AT *Barilius barila =

3 G &1 wesT | *Barilius barna

¥ T *Barilius bendelasis

Y AT Barilius tileo

19
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.9, | T T AR | HUST T/ | STAFAS DT | TR
AqTT AqTT
g M BIET Barilius vagra
o Patharchatti Chagunius chagunio Chaguni
oy Tedr =gl Chupisoma garua Jalkapur
e e g« grgq | *Crossocheilus latius Stone roller
HIST
q0 Dedhawa *Esomus danricus Flying barb
99 | e Garra gotyla Sucker head | zoqifr C
93 IERICIREE] HraT Garra lamta
93 Goira Lepidocephalichtays Guntea loach
guntea
Q¥ | Food Neolissochilus Copper qegw &t | R
hexagonolepis Mahseer -
ERIESNES
QY Chandapothi * Puntius sophore Pool barb
s | faa Puntius ticto Ticto barb
Q@ | TS® A9 Schizothorax Snow trout Hegw <t | TH
richardsonii “g
g Chirruh Schizothorax esocinus | Mountain
snowtrout trout
9 | == ATl Schizothoras Dinnawah wegw aqaT | C
> annandalei snowtrout -
ERIERES
Q0 el Tor putitora Golden ED
Mahseer
29 | WOrd Tor tor Mahseer ED
| AT Schizothorax
molesworthi
33 FTr Glyptothorax telchitta
Y | daHTe Glyptothorax irilineatus
Y | ATHear Garra annandales
de: C: Common, R: Restricted, ED: Endangered, TH: Threatened, *= based on secondary
information

GId: HeT HIRNUSH TATId ATASAID] TAhd ATAET T4E HedTgd Fadad, 109 T

TN AT, R0%9q

R
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Y.3. €. IQHIER T4 ARG
AT GFAT I ATITHT S[PUHT qdT NIRRT AR AN U
INTIEE MR ¥-95 ATER WH g |

ATHT %-95: ITTEGH! [HaTT

4, | T AW EEIRE ) e A

q Y STl Duttaphrynus stomaticus Assam Toad

Q Yy 3.‘q‘|1\':?ﬁ Duttaphrynus melanostictus Black Spined Toad

3 IED] m;ﬁﬁ Fejervarya nepalensis Cricket Frog

¥ Yy Wﬂ:‘cﬁ Bufo silentvalleynsis Hilltoad

Y T rqn:;ﬁ Tomopterna maskeyi Maskey burrowing frog
g e cn;T ANTAT Xenophrys parva Megosphrys parva

© ﬁ:gj( qrer W;\Fﬁ Paa rostandi Mustang Frog

GIT: HET FIANISH] AAAGT AAITAH] THFHd ATANT FAE FodigT Fiads, 2098 T
EIHIT HEqT, 2059

*
I, ATASHAT S T2 ARGIeTah! [Faxl qerdl U-98 TR Lhl G |

TR L-9%: ARGTEEH! o=z

Y. | NT W EEIRE () SR )

q YHUT Scincella lateralis Annapurna Ground Skink
) ;qc\: Pseudoxenodon macrops Big eyed Bamboo snake
3 = d 99 Amphiesma platyceps Himalayan Keel back

¥ Aqtar 99 Gloydius himalayanus Himalyan pit viper

Y 23 99 Boiga ochracea Tawny cat snake

& ;—,nﬁgﬁ-a Varanus flavescens Yellow monitor

© ;Tq:[ 9 Ptyas mucosa Common Rat Snake

GIT: HET FIANISH] TAAGT ATITAH] THFd AITAINT FAE FodisT Fadad, 7098 T
EITIT AETIT, 705 9

K.Y WS- Me a0 Giehide ardraeT

Y.¥.Q ST wfed Searet @M faeer

TR Rieais! & S9edr 108,033 Wl g, Jaded 1T 19,8¥Y% T 44,058 ARl
@A G| TG Foleemdn T WY R€,500 @H g T AHd IRARHT ATHRE ¥.30 W
g FF faar aifcist Y-30 AT qHEeT IRuA g |

AEE
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ATt K-0: TN Sectis! sHaitedshia e

HA TG 0,033
qey 419,84
A YY,0cg
T TGA qer R&,500
A TR ATHR ¥.30
oA (Ui &t 6./ ¥&.0Y
aRE AU (Males per 100 Females) | R%.03
Fea®! &7wa (@ f&.W) IRQ T fHeAfeT
ST/ TR Tedr q TWRUIMCTHT, Y TSHIeraT

FrdTd, THY, TR
i feg, aitg, PeErm, fta 3 o=
T AR, TR (), ToF, TP, T4, qHE

HId: AT T, 2065
Y.¥.R ST Tfad TSIl |y faaer
®, S9Edl

ATATSTAT TATET IS TTTebTeh] SHEA ¥ai-e fSeaur qieisl -39 | S@RuH! § |
AAHT L-39: AT MALHT FAEedr gay faawer

WA/ AT, | WYY | @ o aRer | digd AR | Wiy dgu

NS (SN

e SHHE ST qear

gequl WA | 3,600 | 93,33 | §,05% | §330 3.¥% 28.4T

HId: AT T R008
Y.¥.R.9 AT AT aeTeed! e
F. SEEd T eyl e
ATASHAT JATET =TT SRR q-T . R, 3, ¥, % T & B T €€ &,03Y Whl
Y A QORI TE ¥,39% T A G ¥, You WHl G| dlfcrd Y- W AN
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T feeparg A |
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AATATS TFad Mhee (o JTaeid qar &g A==y, ardEer &@9RT, a9 aar ardraer
HAT AMT) T TART T TF AGAD] AAE00T ATTHAT T G |

R.R AT

R.R.9 AMAETT THEEE LSS SUHEE HRAEIT T IEe

AAEATNT JHAEEE ~AAFTHT JIIEE ARG A qdf, fFafr =ror T Feraesr s
BT T T §7g | TEAT JUARED] BAAITH] AT TEd@dbdl gig | Tk
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AqE a1 Ubd THE T YT XCHT AT SREHT Sueeers ea f@g et
R |

R..3.9 AR fafd, qwa difcrat T AT T R

AT AT TAT FoAH] HAAT HEIAA, T3 [hIAAB] ATWA MR §: (F) oA
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Frget: ALY 4, @A | eqiHaEE AT Fgeedl UK, RREHE G
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IRUEREH Al IEEaRERI]
FARA
Al qor UDRUST aih! | TR ATABA, | TUAT UF | ATEA e, Aiee | a1, MSHIeIsht JEaTaE/
TR qq ol | UCH aqr UglRusr avie AT
e WA A(g
AT EABT TTFAOAT | T Haaidb | A AT EAD | qT  qAT AR HeAd/ | TEdEd®/
Afvaw o | FEEdr,  qAedn | faga e IHYTETAT /AT
FET qE

<30




R ATAENT T HeATg W HIRNISH! TAgd ATAS (§§.3 H.AT)
™ | AT daT AHT fafer HTHADT ATHAH QAHEE | TqAY M9 Mpree AT T FHE
|7 qHqq
IATH HE TEEAR] (0% | T AAADA, | gedl qea HEHAT 0% | a9 qUT ACE  qeAAd,/ | FEdrEsh
T gifeuasT TG ArqHEEH Il PISUS! qaedqr | Foll, A qar e | wewfer, 3w
AR wAed/ fagd e e | qan AT
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Middle Kaligandaki HEP (66.3 MW), Myagdi
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Comparative Layout Map of Middle Kaligandaki HEP (66.3 MW)
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ID Task |Task Name Duration Start Finish 2024 2025 2026 2027 20
Mod Half 1, 2024 Half 2, 2024 Half 1, 2025 Half 2, 2025 Half 1, 2026 Half 2, 2026 Half 1, 2027 Half 2, 2027 Half 1, 2028
Qtr1 Qtr3 Qtr 1 Qtr3 Qtr 1 Qtr3 Qtr 1 Qtr3 Qtr 1
1 =% Middle Kali Gandaki HEP 66.3 MW 1725.13 days Sun 10/1/23 Wed 6/21/28
2 L Hydraulic Modelling 273 days Sat 10/19/24  Fri 7/18/25 T
3 [Ewm Modelling in Hydro Lab & Final Report 273 days Sat 10/19/24  Fri 7/18/25
submission
4 - Hydro Consult 701 days Sun 10/1/23  Sun 8/31/25 1
=0 Finalization of detailed design of 701 days Sun 10/1/23 Sun 8/31/25
Headworks and Submission of Final
report design and construction drawings
6 - Pre-Construction Activities 132 days Sun 2/11/24  Fri6/21/24 1
7 b Tendering (Civil) 83 days Sun 2/11/24 Fri5/3/24 I
8 - Evaluation and selection 34 days Sat 5/4/24 Thu 6/6/24 \
9 - Contract award notification 15 days Fri6/7/24 Fri6/21/24 vi
10 - Contract Signing - Civil works 0 days Fri 6/21/24 Fri 6/21/24 o621
11 - HM Tendering 258 days Sun 2/16/25  Fri 10/31/25 T 1
12 [Fwm Evaluation of bid documents (HM) 227 days Sun 2/16/25  Tue 9/30/25 h
13 - Contract award notification 16 days Wed 10/1/25  Thu 10/16/25 - 1
14 - contract Signing (HM) 0 days Fri10/31/25  Fri10/31/25 @ 10/31
15 b EM Tendering 61.13 days Mon 2/17/25  Fri 4/18/25 I |7¢
16 - Evaluation of EM Bid document 74 days Fri 7/4/25 Mon 9/15/25 h
17 - Contract award notification 16 days Tue 9/16/25 Wed 10/1/25 - 1
18 | Contract Signing (EM) 0 days Thu 10/16/25 Thu 10/16/25 e10/16
19 L CIVIL CONSTRUCTION WORKS 1360.13 days Mon 9/30/24 Wed 6/21/28
20 - Notification of commencement date 7 days Mon 9/30/24  Sun 10/6/24 v~~‘
21 - Mobilization of contractor including cp 86 days Mon 10/7/24  Tue 12/31/24 4
construction
22 -r, River Diversion 754.88days Thu 10/9/25  Tue 11/2/27 I 1
23 b 1st Stage river diversion Phase | 30 days Thu 10/9/25 Fri 11/7/25 (B
24 -r, Demolition of First stage Phase | 15 days Mon 6/15/26  Tue 6/30/26 l 3
Coffer dam i
25 -r, 1st Stage river diversion Phase I 25 days Tue 6/30/26 Sat 7/25/26 h
26 - Demolition of 1st stage Phase Il Coffer 15 days Mon 1/11/27  Tue 1/26/27 l 3
dam
27 - 2nd stage river diversion 15 days Tue 1/26/27 Wed 2/10/27 =,
28 L Demolition of Second Stage River 10 days Sat 10/23/27  Tue 11/2/27 |
Diversion
29 L Right bank Flood Wall 175 days Mon 12/22/25 Mon 6/15/26 T 1
30 - Excavation in left bank of Flood wall 15 days Mon 12/22/25 Tue 1/6/26 1)
31 - Concreting of Flood Wall 80 days Fri3/27/26 Mon 6/15/26 4
32 - Weir, Stilling basin, Undersluice and 715 days Fri 11/7/25 Sat 10/23/27 I 1
Intake
33 - Excavation in right part of weir, stilling 60 days Fri11/7/25 Tue 1/6/26 4 =
basin and undersluice ‘
34 - Excavation in intake and gravel trap 50 days Mon 11/17/25 Tue 1/6/26 i‘
35 - Concreting in foundation of right part 160 days Tue 1/6/26 Mon 6/15/26 - -
of weir, stilling basin, Undersluice &
Flood wall foundation
36 - Concreting in foundation of intake and 150 days Tue 1/6/26 Fri 6/5/26 r
gravel trap including gravel trap
flushing
37 L Concreting of right part of Weir, 170 days Sat 7/25/26 Mon 1/11/27 b H—t
undersluice & stilling Basin (2nd
Phase)
38 - Concreting of Intake and Gravel trap 150 days Fri 8/14/26 Mon 1/11/27 «
superstructure and upstre flood wall
(2nd Phase)
39 L Undersluice structure ready for 0 days Wed 4/21/27  Wed 4/21/27 o 421
installation of gates
40 L Intake Stuctures ready for Installation 0 days Fri5/21/27 Fri 5/21/27 Yo 5/21
of Intake gates
41 - Excavation in left part of weir stilling 55 days Wed 2/10/27  Tue 4/6/27 -
Basin
42 - Concreting in left part of Weir, Stilling 200 days Tue 4/6/27 Sat 10/23/27 P-4
Basin & Floodwall
43 - Approach Culvert 130 days Sat 7/25/26 Wed 12/2/26 I — |
44 - Excavation works 30 days Sat 7/25/26 Mon 8/24/26 3
. Task Summary 1 |Inactive Milestone Duration-only Start-only C External Milestone o Manual Progress
Project: MKHEP_Schedule_2025
Date: Tue 9/2/25 Split i Project Summary I I Inactive Summary [ Manual Summary Rollup s Finish-only 1 Deadline ¥
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ID Task [Task Name Duration Start Finish 2024 2025 2026 2027 20
Mod Half 1, 2024 Half 2, 2024 Half 1, 2025 Half 2, 2025 Half 1, 2026 Half 2, 2026 Half 1, 2027 Half 2, 2027 Half 1, 2028
Qtr1 Qtr3 Qtr 1 Qtr3 Qtr 1 Qtr3 Qtr 1 Qtr3 Qtr 1
45 - Concreting works 100 days Mon 8/24/26  Wed 12/2/26 4
46 - Settling basin 710 days Fri 11/7/25 Mon 10/18/27 I 1
47 - Excavation works including Floodwall 180 days Fri11/7/25 Wed 5/6/26 4
48 - Concreting works including Floodwall 450 days Sat 7/25/26 Mon 10/18/27 4
49 -, Power Culvert 974 days Wed 1/1/25 Wed 9/1/27 I 1
50 - Excavation of Power Culvert 156 days Wed 1/1/25 Thu 4/1/27 M
51 -r, Concreting Works of Powerculvert 337 days Fri1/31/25 Wed 9/1/27 (—P ..................................................................................................
52 - Headrace tunnel 883.13days Sun3/2/25 Mon 8/2/27 ‘ T
53 -r, Development of inlet portal area and 25 days Fri 6/20/25 Mon 7/14/25 )
access road i
54 -r, Excavation of Tunnel from inlet portal 200 days Wed 7/16/25  Sat 1/31/26
face
55 -, Development of Adit Portal Area with 129 days Sun 3/2/25 Tue 7/8/25 —M )
road protection work i
56 L Excavation of Adit Tunnel 150 days Wed 7/9/25 Fri 12/5/25 h
57 | g Excavation of Tunnel from Adit to Inlet 105 days Sat12/6/25  Fri3/20/26 i <
face
58 - Excavation of Tunnel from Adit Face 300 days Sat 12/6/25 Thu 10/1/26 i -
To VH
59 [Emm Excavation of Tunnel from Valvehouse 220 days Mon 3/9/26 ~ Wed 10/14/26 ! <
towards adit and Vertical shaft
60 - Shotcreting & Concrete Lining 200 days Thu 10/15/26 ~ Sun 5/2/27 =
61 -, Contact Grouting 30 days Mon 5/3/27 Tue 6/1/27
62 - Consolidating Grouting 30 days Wed 6/2/27 Thu 7/1/27 ‘
63 -r, Cleaning and Finishing works of HRT ~ 31.13 days Fri7/2/27 Mon 8/2/27
64 - Surgeshaft 520 days Sat 11/29/25 Sun5/2/27 I 1
65 - Access road to the top of surge shaft 30 days Sat11/29/25  Sun 12/28/25 <
66 -y, Portal preparation and excavation of 60 days Mon 12/29/25 Thu 2/26/26 =
ventillation tunnel
67 - Pilot hole Excavtion at surge shaft top 30 days Fri 2/27/26 Sat 3/28/26 i
68 - Surge shaft excavation with supports 160 days Sun 3/29/26 Fri 9/4/26 i
69 [mmn Concreting works 90 days Tue 2/2/27 Sun 5/2/27
70 - Vertical Shaft 449.13 days  Sun 3/29/26 Mon 6/21/27 I 1
71 -r, Excavation of Circular pilot tunnel for 70 days Wed 4/8/26 Tue 6/16/26 ——
vertical shaft from valve house side
72 - Excavation of vertical shaft 150 days Wed 6/17/26  Fri 11/13/26 g
73 L Excavation for Horizontal Shaft from 70 days Sun 3/29/26 Sun 6/7/26 |
MAT end
74 b Tunnel ready for errection of penstock 0 days Sat11/14/26  Sat 11/14/26 ¢ 11/14
pipe
75 L Concreting works together with pipe 220 days Sat11/14/26  Mon 6/21/27 T
erection
76 - Valve House Tunnel 160 days Tue 9/30/25  Sun 3/8/26 I 1
77 [Ewm Development of Valve House portal 60 days Tue 9/30/25 Fri 11/28/25 K
Area and Access Road l
78 [ Excavation of access tunnel To Valve 100 days Sat 11/29/25  Sun 3/8/26
House
79 - Main Access Tunnel 189.88days Sun 9/21/25  Sun 3/29/26 I 1
80 b Development of Area 30 days Sun 9/21/25 Mon 10/20/25 I 5'
81 - Excavation of Main Access Tunnel to 160 days Mon 10/20/25 Sun 3/29/26
horizontal shaft
82 - Powerhouse 683 days Fri 12/19/25  Tue 11/2/27 I
83 - Excavation From Main Access Tunnel 100 days Fri 12/19/25 Sun 3/29/26 — M h—
to Control Building with switchyard
cavern
84 L Excavation From Main Acces Tunnel to 20 days Wed 1/28/26  Tue 2/17/26 —
Service Bay
85 L Excavation of Powerhouse Cavern 250 days Sun 3/29/26 Fri 12/4/26 h
Task Summary 1 |Inactive Milestone Duration-only Start-only C External Milestone o Manual Progress
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Task |Task Name Duration Start Finish 2027
Mod: Half 1, 2024 Half 2, 2024 Half 1, 2025 Half 2, 2025 Half 1, 2026 Half 2, 2026 Half 1, 2027 ‘ Half 2, 2027 Half 1, 2028
Qtr1 Qtr3 Qtr 1 Qtr3 Qtr 1 Qtr3 Qtr 1 Qtr3 Qtr 1
86 - First Stage concreting including 180 days Fri12/4/26 Wed 6/2/27 —
concreting of wall, column, beam and
major part of foundation
87 L Powerhouse ready for Erection of 0 days Wed 6/30/27 Wed 6/30/27 6/30
powerhouse crane T
88 L Powerhouse ready for errection of 0 days Thu 7/15/27 Thu 7/15/27 Y% 7/15
draft tube
89 - Completion of Civil structures in 0 days Sun 10/3/27 Sun 10/3/27 ¢ 10/3
powerhouse including roof truss and
ready for errection of turbine
generator etc.
90 - Second stage concreting including 50 days Thu 7/15/27 Fri 9/3/27 | 4 —
minor concrete works around
generator, draft tube and spiral casing
91 - Finishing works including architectural 50 days Mon 9/13/27  Tue 11/2/27 -
works
92 -y, Tailrace Tunnel 145 days Tue 4/28/26  Sun 9/20/26 1
93 L Development of Outlet Portal 25 days Tue 4/28/26 Sat 5/23/26 h“
94 -y, Excavation of Tunnel 40 days Sat 5/23/26 Thu 7/2/26
95 L Concreting works 50 days Thu 7/2/26 Fri 8/21/26 h
9 - Protection works 30 days Fri 8/21/26 Sun 9/20/26 ==
97 L Tailrace civil works ready for 0 days Sun 9/20/26 Sun 9/20/26 é9/20
installation of gates
98 - Switchyard 120 days Sun 1/18/26 Mon 5/18/26 |
99 - Excavation works 60 days Sun 1/18/26 Thu 3/19/26 ‘
100 L Concreting works 60 days Thu 3/19/26 Mon 5/18/26
101 - Civil structures in Switchyard ready for 0 days Mon 5/18/26  Mon 5/18/26
EM works
102 - Hydromechanical Works 380 days Sat 11/1/25 Sun 11/15/26 1
103 L Detail design of all hydromechanical 180 days Sat 11/1/25 Wed 4/29/26 M
works including submission of design
report
104 - Supply and fabrication of 200 days Thu 4/30/26 Sun 11/15/26 -
hydromechincal parts to the site
105 -r, Headworks (HM works) 320 days Wed 2/25/26 Mon 1/11/27
106 - Installation of undersluice gates and 80 days Wed 2/25/26  Sat 5/16/26
stoplogs including hoisting arragement
107 -r, Installation of intake gates, stoplogs 100 days Sat 3/7/26 Mon 6/15/26 M
and trashracks, hoisting arragements
including testing
108 - Installation of gates and stoplogs in 80 days Wed 9/23/26  Sat 12/12/26 —
Approach Culvert including hoisting
arrangements
109 L Installation of gates and stoplogs in 80 days Fri 10/23/26 Mon 1/11/27 —)
Settling basin including hoisting
arrangements
110 - HRT and Pipe Alignment (HM works) 270 days Sat 11/14/26  Tue 8/10/27 I 1
111 L Installation of penstock pipe in 150 days Sat11/14/26  Mon 4/12/27 P -
horizontal and vertical drop shaft i
112 L Installation of remaining penstock pipe 120 days Tue 4/13/27 Tue 8/10/27
113 - Electromechanical works 861.13 days Sat 11/1/25 Sat 3/11/28 1
114 - Design and Manufacturing of major 400 days Sat 11/1/25 Sat 12/5/26 h*
EM equipment
115 -r, Supply of Electromechincal partsto 150 days Sun 12/6/26 Tue 5/4/27 -
the site i
116 L Erection of crane 45 days Wed 5/5/27 Fri 6/18/27 h
117 - Errection of draft tube and ready for 45 days Sat 6/19/27 Mon 8/2/27 - -
second stage concreting around draft
tube
118 - Erection of Electromechanical 221.13 days  Tue 8/3/27 Sat 3/11/28
equipments including dry testing and
ready for wet test
119 - Transmission Line 849.88 days Sun11/2/25  Tue 2/29/28 I 1
120 7 Design and fabrication of trasmission 120 days Sun 11/2/25 Sun 3/1/26 I I
towers and conductors
. Task Summary 1 |Inactive Milestone Duration-only C External Milestone Manual Progress
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ID Task |Task Name Duration Start Finish 2024 2025 2026 2027 20
Mod Half 1, 2024 Half 2, 2024 Half 1, 2025 Half 2, 2025 Half 1, 2026 Half 2, 2026 Half 1, 2027 Half 2, 2027 Half 1, 2028
Qtr1 Qtr3 Qtr 1 Qtr3 Qtr 1 Qtr3 Qtr 1 Qtr3 Qtr 1
121 - Supply of transmission towers and 120 days Sun 3/1/26 Mon 6/29/26 -
conductors
122 - Erection of transmission line with 390 days Tue 3/31/26 Sun 4/25/27 [S— -
stringing of conductor i
123 -r, Substation and interconnection 310 days Sun 4/25/27 Tue 2/29/28
facilities
124 -, Testing and Comissioning 102 days Sat 3/11/28 Wed 6/21/28 I
125 b, Preparatory works 7 days Sat 3/11/28 Sat 3/18/28 I‘&
126 -r, Filling of water 25 days Sat 3/18/28 Wed 4/12/28 h
127 - Testing of tunnel and all civil 16 days Wed 4/12/28  Fri 4/28/28 =
structures ‘
128 - Tunnel dewatering, rectifying the 30 days Mon 5/1/28 Wed 5/31/28 =
defets, cleaning and refilling ‘
129 - Test run- no Load 3 days Wed 5/31/28  Sat 6/3/28 1
130 - Test run - Full Load 3 days Sat 6/3/28 Tue 6/6/28 h
131 - Trial run 15 days Tue 6/6/28 Wed 6/21/28 -
132 [Fm Commercial Operation Date 0 days Wed 6/21/28 Wed 6/21/28 L 4
133 A
. Task Summary 1 |Inactive Milestone Duration-only Start-only C External Milestone o Manual Progress
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SWAT/F/C/04
Version no: 01
Issue no: 02

Revision no: 04

Effective date: 2024/01/20

Soil Water and Air Testing Laboratories Pvt. Ltd.
VAT No: 605928743

Tel: +977-01 5349480

Email:

swatlab2017@gmail.com

PO Box: 25752, Kathmandu, Nepal

Bulbule Marga 10, Thapagaun, Kathmandu, Nepal

WATER ANALYSIS REPORT
Name and Address Hydro Support Pvt. Ltd., Lab Code: 25/07-2007 (1)
of Client: Kathmandu
Sample Received By: | Manak Chaudhary Location: Myagdi
Source: Kaligandaki River (Power Sampled By: Client
House)
Sampling Date: 2025/07/19 Test Performance 2025/07/22-2025/07/29
Date:
Receipt Date: 2025/07/22 Issued Date: 2025/07/30
Project Name: Middle Kaligandaki Hydropower Project (66.3 M.W.)
Parameters | Results | Unit | NDWQS | Method
Physical
Conductivity 879 1S/cm fsgid [, ianorat Mgerhod APHA-AWWA-
4500 H+ B, Electrometric method APHA-
pH R, | 6.5-8.5 AWWA-WEF, 23t Edition, 2023
L1 2130 B. Nephelometric method APHA-AWWA-
Turbidity 703 NTU 5 WEF, 23 Edition, 2023
. 3 2540 C. Total Dissolved Solid Dried at
Total Dissolved Solid (TDS) 440 mg/L 1000 180°CAPHA-AWWA-WEF, 231 Edition, 2023
. Total Suspended Solids Dried at 103°C-105°C,
Total Suspended Solids (TSS) 1540 mg/L . 2540 D. ApPHA-AWWA-WEF, 23rd Edition, 2023
Chemical
me/L as 2340 C. EDTA Titrimetric Method APHA-
Total Hardness 208 Cga/co3 500 AWWA-WEF, 231 Edition, 2023
Direct Air Acetylene (AAS) Method. 3111 B
Irgh 0.0 mg/L 0.30 APHA-AWWA-WEF, 23 Edition
3111 C, Extraction/ Air AcetyleneFlame
Manganese 0.05 mg/L 0.20 Method., APHA-AWWA-WEF, 2314 Edition,
2023
. B Titration Method, 2320 B. APHA-AWWA-WEF,
Alkalinity 146.52 mg/L - 23w Edition, 2023
: 4500-Cl- B. Argentometric Method APHA-
Qploride 7.69 gL 260 AWWA-WEF, B3 Edition, 2023
Biological Oxygen Demand 62 L 5-Day BOD Test, 5210 B. APHA-AWWA-WEF,
(BOD) mg/ r 23 Edition, 2023
Chemical Oxygen Demand 2 L Closed Reflux Colorimetric Method 5220 D.
(CoD) 6 mg/ - APHA-AWWA-WEF, 23 Edition, 2023
. Azide Modification, 4500-0 C. APHA-AWWA-
Dissolved Oxygen (DO) 6.4 mg/L - WEE, 23 Edition, 2023
Biological
CFU/100 Membrane Filter Procedure using m- Endo
Total Coliform 28 L 0 Media at 35°C, 9222 B. APHA-AWWA-WEF,
m 23w Edition, 2023

NDWQS=National Drinking Water Quality Standard (2079), APHA=American Public Health Association, AWWA=American
Water Works Association, WEF=Water Environment Federation.

AAS= Atomic Absorption Spectrophotometer.

Note:

1. The integrity of the sample and results are dependent on the quality of sampling. The results refer only to the parameters
tested of the samples provided for analysis by the client.
2. Statements of conformity have been made without taking Measurement Uncertainty into account except when specifically

requested by the customer.

Remarks: Except Turbidity and Total Coliform, all the observed value of other tested parameters
are within the range of NDWQS, 2079.

¢

Analyzed By
Babina Aryal

Checked By
Ruth Rana

Authorized By
Er. Lokesh Sapkota

The report shall not be reproduced except in full, without approval of the laboratory.




SWAT/F/C/04
Version no: 01
Issue no: 02

Revision no: 04
Effective date: 2024/01/20

Soil Water and Air Testing Laboratories Pvt. Ltd.
VAT No: 605928743

Tel: +977-01 5349480
Email: swatlab2017@gmail.com
PO Box: 25752, Kathmandu, Nepal

Bulbule Marga 10, Thapagaun, Kathmandu, Nepal

WATER ANALYSIS REPORT
Name and Address Hydro Support Pvt. Ltd., Lab Code: 25/07-2007 (2)
of Client: Kathmandu
Sample Received By: | Manak Chaudhary Location: Myagdi
Source: Kaligandaki River (Head Sampled By: Client
Works)
Sampling Date: 2025/07/19 Test Performance 2025/07/22-2025/07/29
Date:
Receipt Date: 2025/07/22 Issued Date: 2025/07/30
Project Name: Middle Kaligandaki Hydropower Project (66.3 M.W.)
Parameters | Results | Unit | NDWQS | Method
Physical
Conductivity 576 uS/cm ookd | 0 J Laborato ifginod APHA-AWWA-WEF,
4500 H+ B, Electrometric method APHA-
pH | % . 6.5-8.5 AWWA-WEF, 234 Edition, 2023
L1 2130 B. Nephelometric method APHA-AWWA-
Turbidity 22.88 NTU > WEF, 23 Edition, 2023
. 3 2540 C. Total Dissolved Solid Dried at
Total Dissolved Solid (TDS) 286 mg/L 1000 180°CAPHA-AWWA-WEF, 23 Edition, 2023
. Total Suspended Solids Dried at 103°C-105°C,
Total Suspended Solids (TSS) 69 mg/L . 2540 D. ApPHA-AWWA-WEF, 23rd Edition, 2023
Chemical
mg/L as 2340 C. EDTA Titrimetric Method APHA-
Total Hardness 176 CaC0s 500 AWWA-WEF, 231 Edition, 2023
Direct Air Acetylene (AAS) Method. 3111 B
Irgn 0.03 mg/L 0.30 APHA-AWWA-WEF, 23 Edition
3111 C,, Extraction/ Air AcetyleneFlame
MpngarcSe i mg/L 0.20 Method., APHA-AWWA-WEF, 23 Edition, 2023
- Titration Method, 2320 B. APHA-AWWA-WEF,
Alkalinity 81.18 mg/L - 23 Edition, 2023
: 4500-Cl- B. Argentometric Method APHA-
hloridg 5.50 e/ #3 AWWA-WEF, 23+ Edition, 2023
Biological Oxygen Demand 5-Day BOD Test, 5210 B. APHA-AWWA-WEF,
(BOD) 26 mg/B - 23 Edition, 2023
Chemical Oxygen Demand Closed Reflux Colorimetric Method 5220 D.
(COD) 11 mg/L ] APHA-AWWA-WEF, 23 Edition, 2023
i Azide Modification, 4500-0 C. APHA-AWWA-
Dissolved Oxygen (DO) 6.5 mg/L - WEE, 23+ Edition, 2023
Biological
CFU/100 Membrane Filter Procedure using m- Endo
Total Coliform 14 L 0 Media at 35°C, 9222 B. APHA-AWWA-WEF, 23rd
m Edition, 2023

NDWQS=National Drinking Water Quality Standard (2079), APHA=American Public Health Association, AWWA=American
Water Works Association, WEF=Water Environment Federation.
AAS= Atomic Absorption Spectrophotometer.

Note:

1.  The integrity of the sample and results are dependent on the quality of sampling. The results refer only to the parameters
tested of the samples provided for analysis by the client.
2.  Statements of conformity have been made without taking Measurement Uncertainty into account except when specifically
requested by the customer.

Remarks: Except Turbidity and Total Coliform, all the observed value of other tested parameters
are within the range of NDWQS, 2079.

¢

Analyzed By
Babina Aryal

Checked By
Ruth Rana

Authorized By
Er. Lokesh Sapkota

The report shall not be reproduced except in full, without approval of the laboratory.
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q. Arar Madhuca longifolia © c R&R.39 q04.30 RY.0¥
3. @“’ﬁ Toona ciliate Y & 9R1.39 BY.Y R03.39
3. R Bombax Ceiba % q0 q8Y¥.3Y% §9.0& 95Y¥.8Y
Y. T Phyllanthus emblica 3 Y 990.cY% ¥&.LY q0%.9%
Y. & Wrightia antidysenterica B v RY.5\9 Y 0.’ .Y
€. w—a Litsea monopetala - & 9.6z 99.0% R9.9%3
©. RSy Schima wallichii B Q 4z.9% RY.&Y ¥e.4%
c. =T Ficus semicordata q ¥ ¥3.96 9R.%3 LY.L
Q. FTHTS Myrsine semiserrata B 3 £G.¥3 q0.%% ©R.3Y¥
B R& ¥ Q0¥ % | ¥qR.0¥ Q045 . 3Y




TRIET: 3 AT AT HHAT FSH T ©@ T Nl foEqa e

®E. | wHE | Awe W o (cm) | IUE | R | W HE | FE | =T
™ (m) @ we) | @fwe) | @ e
o i e g age

q | AT Madhuca longifolia 3Y¥.85 X 3 3094 95.0% ¥.99
3 | e Madhuca longifolia ¥R.5% Ee) 3 ¥9q.9% QYR X% .59
EED Madhuca longifolia ¥©.36 ¢ 2 ¥%.R5 93.c5 ¥, 0%
¥ | dar Madhuca longifolia 3C.R¢€ Qe Q 3R .35 99.%3 WY
y | AT Madhuca longifolia 33.]% 33 B Q9.0% 9%.33 Y.
& | Atar Madhuca longifolia 3y.8Y Q¥ ¥ R0.8Y 0.00 R5.%9
© | Har Madhuca longifolia 3z.6Y q6 3 30.90 Q.03 33.90
z | 9mar Madhuca longifolia 9%.9% 9y q Y.R% ¥, \9% %¥.R0
e | AtaT Madhuca longifolia qY.2 Y% 9z 3 ¥.%¥ 9.3% Y.
q0 | {HET Madhuca longifolia 9¥.3¢% 99 ¥ .3z 0.00 3,09
99 | JaT Madhuca longifolia 99.5 q0 3 0.RY 0.5 .59
9 | H&T Madhuca longifolia 93.53 z 3 9.9% 0.3% q.9¢
93 | Hrar Madhuca longifolia 95.5% Y 3 <93 3.%5 Y49
9y | |&T Madhuca longifolia 23.]3 29 ¥ 99.59 0.00 V.93
qy | |&T Madhuca longifolia Y.0Y 9% R 99.0% &R R.¥9
96 @“’ﬁ Toona ciliate 3Y.4. 99 ¥ 99.49 0,00 Y. ¥
9 g—,ﬁ Toona ciliate 3c.4% Q¥ 9 3%.00 R0.5O qe.RY
i | g Toona ciliate 3IRR9 1& R R0.Xq %93 9%.3%
9% | g Toona ciliate ¥0.8% 19 R 3=%.95 1.9 ?5.9
Q0 é"ﬁ Toona ciliate 35.2% 29 ¥ 3R.%9 0,00 ¥Y.q9
29 é_'ﬁ Toona ciliate RT.¥YY 9% 3 Q4.8 ¥, 93 99,93
3 é_'ﬁ Toona ciliate R9.84% Q¥ 9 .99 <. ¥% %.%¥0
33 é_'ﬁ Toona ciliate JR.8T QY R R.0¥% Y. ¥3 V. 9%
Y é"ﬁ Toona ciliate JY.0& 9% ¥ 9.29 0.00 95.4%
Y g—,ﬁ Toona ciliate 9.0 q0 Q Y95 3.4 ¥ 45
QE g—,ﬁ Toona ciliate 2.3¢ Q% ¥ 93.8% 0.00 qR.5%
e | R Bombax Ceiba 36.4% 1g K RN 9.3V R4.R%
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2R | Rger Bombax Ceiba ¥.99 < ¥ ¥q.%R 0.00 1999
30 | Rea Bombax Ceiba 39.3% iz | 3.ss 30.%3 .34
39 | R« Bombax Ceiba q8.&% Q¥ ¥ ¥._Y 0.00 5.cq
3R | R Bombax Ceiba 2.9 s 9 BER 9.54 9.5%
33 | R Bombax Ceiba Q.33 13 3 c.5% R.&% q0.9¢
3y | Rmer Bombax Ceiba q%.38 9z R Y. 3.%¥3 L.R9
3y | R Bombax Ceiba 9249 2 3 3.09 0.]% 38R
3¢ | Rmer Bombax Ceiba 8.5 99 R ¥ 9z R.5\9 ¥ .3
36 | REer Bombax Ceiba q0.5R z 3 q.00 0.30 9.%%
3z | Ruer Bombax Ceiba 93.5Y R ¥ .85 0.00 ¥ %Y
3% | Rmer Bombax Ceiba 5.6y [ 3 RS % 5.%0
¥o | Rea Bombax Ceiba 13.9% g ¥ .50 0.00 R.%0
¥q | e Phyllanthus emblica 31.34 KA 3 R%.%5 .00 RR.q0
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g EPIERCE .59 YY.%03 Y3.5Y J0Y.5l
EEIE 13&.0% .59 133.203 YR.5Y c3.5L
EAlisED 10.0% R.5q¢ 4¥.203 YR.5% ¥.9
WRR 39.3% .59 R5.¥93 R5.¥93 .59
7 0.4 .59 Q0.4 3 Q0.4 3 .59
ATE 20.09 .59 99.5%3 10.5% 3 .59
koE] 3.3 .59 U2 &3 YR &3 .59
ekl R9.e% .59 95.233 15.233 .59




MIDDLE KALIGANDAKI HYDROPOWER PROJECT

License Capacity, kW 66,300 Rated Eff.
PPA Capacity lWW &6, 300 Turbine [rh] 93 .00
Design Discharze (@ Q40%), m3/s 52.85 Generator (ng) 98.00#
Minlmum Ralease, m3/s 15% of minimum flow Transformar (n-] 99,003
Qutsge + Losses % 2 Combined Effi.[n) 50.23%
Gross Head, m 151.0
Manths Ne. of Days Rivar Discharga, m3/s |Ripardan Flow, m3/s FlantHow | BatHeed, )| A Powsr, Enargy, KWh Outage, =anpan
m3/s m KW KWh Enzrgy, k\Wh
Baisakh 31 i0.28 282 27 46 14598 35,844 26 668,114 533,352 26,134,752
leth =1 88 76 282 52 85 14031 66 293 49 325417 985 508 43,338,908
Upto 13th 15 23,867,137 77,343 | 23,389,794
16éth Onwards ie 25 453,230 509,166 24,949,114
Faadh =2 202.13 2.82 92.83 140.31 66,233 50,916,557 1,013,231 43,898,228
Shrawan 31 31678 282 52.85 14031 66,298 43,325,417 986,508 43,338,305
Bhadra | 31 257.72 2.82 52.85 140,31 66,293 | 49325417 985,508 | 43,338 908
Iﬁ:hwln il 138.72 2.E2 52.82 140.31 66,293 48 325,417 9E58,508 43,238 905
Kartik | 30 57.02 282 52.85 140.31 66,2928 | 47,734,274 954,635 | 46,779,583
Mangshir 29 31.29 282 2E.47 147.05 37435 | 26,053,657 521,093 [ 25,533,574
Upto 15th 15 13 476,552 269531 | 13,207,021
16th Onwards 14 12,373,115 231,562 12,526,333
Foush =0 20.57 2.B2 17.75 14742 23,399 16,847,625 338,953 16,510,673
Magh 29 20,71 2.82 17.89 147 58 23,610 | 16,432,224 323,646 | 16,103,639
Falgun 30 1878 282 1596 147 66 21,074 15,173,575 an3 a1 14,870,103
Chaitra 20 2175 282 1B93 147 .44 24953 17 963 B34 359,398 17,610 487
365 41= 092,651 | £30L,973 | 405,796,578
Dry Seazonal Energy (16th Mangzhir to 15th Jath] 126,946,000 31.21% Flant Factor 7004
Wet Seasonal Energy {16th leth to 15th Mangshir] 279,850,678 68.79%
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Hydro Support Pvt. Ltd.

Maharajgunj,Kathmandy

Accounting Ledger
For the Period from 2081-04-01 to 2082-03-32
Report generated on 2082-03-31

T

2081/04/01 - OP-BAL - 222,123.00 222,123.00

2081/10/10 - JV-0035 -Multiple Accounts- Harka Kumari Serchan 144,000.00 366,123.00
2081/10/27 - JV-0041 -Multiple Accounts- Khimraj Baruwal - 57,230.00 423,35m

2081/11/04 - JV-0042 -Multiple Accounts- Muna Joshi - 2,500.00 425,853,00

2082/02/29 o - JV-0064 -Multiple Accounts- Kamal Purja Pun - 50,000.00 475,853.00

2082/02/29 - JV-0065 -Multiple Accounts- Ganga Devi Khatri Khadka - 2,800.00 478,653.00

2082/02/29 , - JV-0066 -Multiple Accounts- Mishri Khadka . 5,600.00 484,253.00

2082/02/29 ’ - JV-0067 -Multiple Accounts- ]Ganga Kumari Khadka - 22,222.00 ] 506,475.00

LTotal TDS on Rent/ Lease ' - JV-0042 -Multiple Accounts- !Bhava Prasad Joshi - 35,500.00 , 54:[,975.00
‘a Lcloslng Balance ‘ - g Total Amount:‘ - - ’ 541,9@
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Middle Kaligandaki Hydropower Project (53.539 MW)

Myagdi District

Study on the Geology of Hot Water Springs

A Case of Tatopani Hot Water Springs, Myagdi

Submitted By: Submitted To:
Narayangopal Ghimire : l Hydro Support Pvt. Ltd.
Sr. Engineering Geologist/ . B Panipokhari, Kathmandu.

Geotechnical Consultant

June 2017




Geological Notes on Hotwater springs

Geology of the Hotwater Springs: A Case of Myagdi Tatopani

1. Background Introduction

The Middle Kaligandaki Hydropower Project site is located around the Hotwater spring at
Tatopani village in the Kaligandaki valley in Myagdi District. The diversion structure of the
scheme is located at about 3km upstream and the powerhouse site at about 2km downstream
from the Tatopani on rightbank of Kaligandaki. The project is located in between the longitude
from 83° 38’ E to 83° 39’ E and latitude from 28° 29’ N to 28° 31’ N. The hotwater spring is in
between the two major structure components headworks and powerhouse, in the Bhurung
Khola tatopani area. Another major structural component of the project is headrace tunnel that
passes through the Tatopani area from more than 500m west crossing the middle reaches of
the Bhurung Khola. The tunnel level is about 100m above that of the Hotspring level. The main
issue of the matter, the Hotwater spring may or may not be affected by the tunnel waterway of
the project which passes across the vicinity area of the Hotspring.

Geologically, the project area falls in the upper reaches of the Lesser Himalaya with headworks
is very closed to MCT, about 2km downstream. The rocks of the area are low grade
metamorphics — quartzite, phyllite, slate, schist and amphibolite of Paleozoic age. Infact the
geology of the area is complicated due to folding, faulting and thrusting.

Although it is very little known, there are quite a number of natural hotwater springs scattered
around the Nepal Himalayan. It is estimated that there are 50 plus hot water springs stretching
between the Higher and Lesser Himalayan regions. These hotwater springs are locally known
as Tatopani simply meaning ‘hotwater’.

Some of the natural hot springs located in various parts of Nepal:
= Myagdi Tatopani, managed for Turistic aspect, in Myagdi.

= Rahughat Khola, Myagdi Khola, Singha, Chhumrung and Tatopani in Myagdi.
= Jomsom and Dhima in Mustang.

= Chame and La Ta in Manang district.

= apoban in Bajhang district.

= Dhanachauri (Luma) and Tila river in Jumla.

= Srikaar, Sina and Chamlaiya in Darchula.

= Tatopani, Sindhupalchok District in Bagmati Zone.

= Syabrubesi and Chilime in Rasuwa.

= Hotiyana in Sankhuwasabha, Koshi zone, Eastern Nepal.

In most of the hotwater springs, the water temperature is found to be in the range of 400c to
700c however, some of the springs have natural hot water of up to 800c flows out. All the
hotsprings are coming from the higher depth in the form of water vapor from the mantle through
deep faults/thrusts and fissures.



2. Geomorphic Features Concerning the Hotsprings

= Nepal Himalaya - about 800 km of the central part of the Himalayan arc.

= Seven East-West trending physiographic zones — Terai plain, Siwalik range, Dun valley,
Mahabharat Ranges, Midland zone, Fore Himalaya, Higher Himalaya and Transe
Himalaya (Tony Hagen, 1969).

= The areais bounded by the towering snow-clad Great Himalayan Ranges on the north and
the Mahabharat Range on the south, with and width of 60 km and elevation varies between
200 and 3,000 m.

= Subdued mountain zone with low relief and relatively good soil development.

= It is drained by a network of large number of streams with trunk river Kaligandaki with
predominantly N-S and E-W trending valleys.

= The area own rolling topography features, symbolizes a varied array of important landforms
while agricultural plains are found in the lower parts, the upper peaks of the place have
unequal lands with covers of vegetation.

= Project area extends fairly a wide valley with the river having few sharp bands and the
valley slopes in this stretch are moderate.

= The landforms - alluvial fans, different level of river terraces and gravel beds of recent age
are widely observed; from geomorphic point of view, the area has been classified in to the
following landforms- structural / erosional valleys; piedmont slope / hill slope; alluvial fans
and cones; and river terrace.

3. Tectonic Framework of the Area

The Himalaya was formed at the northern margin of the Indian sub-continent due to collision
of the Indian and Eurasian plates in the Middle Eocene (Le Fort, 1975; Molnar and Tapponnier,
1975). The Himalaya consists of three main thrust-bounded litho-tectonic units; the Sub-
Himalaya (Siwaliks), the Lesser Himalaya and the Higher Himalaya. The area just south of the
MCT overlain unconformably by the Gondwana Group of Late Paleozoic - Early Tertiary
sediments (Sakai, 1983). Three major north-dipping thrusts occur in Nepal Himalaya; MFT,
MBT and MCT which propagated from north to south with time and splays-off an underlying
horizontal decollement known as the Main Detachment Fault (MDF) (Schelling, 1991).

The Lesser Himalaya is divided into several tectonic packages by a series of north-dipping
thrusts and faults. The northernmost part of the Lesser Himalaya is an intensely sheared and
mylonitized MCT zone striking from east to west. It is bounded by the Upper MCT in the north
and by the Lower MCT in the south, which are also named as the MCT Il and MCT |,
respectively by Arita et al, in 1982. The younger rocks seem to be present in tectonically
isolated patches throughout the Lesser Himalayan domain. It is not yet very clear whether
these younger rocks originally covered the entire Lesser Himalayan region or were deposited
in isolated shallow basins (Figure 1).
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Figure 1: Geology of Nepal Himalaya showing Location of the Project site

Tectonically, the zone is made up of low grade metasedimentary rock units, with overriding
crystalline nappes. Therefore, a distinction can be made between the non-metamorphosed to
low-grade metamorphic Lesser Himalayan rock units and the rocks of the crystallines of the
Lesser Himalayan Zone. The unfossiliferous nature of the low-grade metasedimentary rocks
and the complicated structure of the zone in Nepal have contributed to many problems related
to the age, stratigraphy, tectonics and correlation of the Lesser Himalayan sedimentary units.

Higher Himalayan zone is geologically well defined that consists of a huge pile of high grade
metamorphic rocks. It is situated between the fossiliferous sedimentary zone, Trans Himalaya
in the north and the Lesser Himalaya in south separated by the MCT. Paradoxically, this zone
is made up of the oldest rocks of Pre-Cambrian metamorphic and granitic gneiss. From bottom
to top these units are: kyanite - sillimanite gneiss, pyroxenes marble & banded gneiss and
augen gneiss (Figure 1).

4. Active Faults and Lineaments

Nepal Himalaya is one of the most neo-tectonically active segments of the Himalaya. The
active faults, in and around are direct indicators of recent crustal movement due to the collision
between the Indian and Tibetian plates. Active faults, in the Nepal Himalaya, are distributed
mainly along the major tectonic elements as well as older geological faults and are classified
into four groups of active fault systems MCT, MBT and HFT (MFT) (Nakata, 1982). Among
these, faults along the MBT and MFT are most active and have potential to produce large
earthquakes in the future (Figure 2).



30°N —— AN b

c 4@.\ - 84
? W3, ™,

7 (§ Q » ‘ .

s NN Nt China
; ’730(,,) //g 7|\
« % 7 \N% |~
RN S Sl . . . 88
o 7 V. Midd]e Kaligandaki
. S, - ‘\\‘ GO \---\\“- i. -
28°N S S e T =

R e —ca § = Kathmandu
SR, S
. "My
g,
S Yan ozl =
RomdL F:'autt
~

Figure 2: Active faults in and around Nepal Himalaya [Note: thick lines without tick marks
show newly found active faults. Arrow indicates the direction of strike slip Down-thrown side is shown
by tick marks (Modified by Nakata and Kumahara (2002)]

MCT- is the tectonic contact between the Higher Himalayas and Lesser Himalayas. It is a north
dipping thrust fault, which at one time was a convergent plate boundary. The MCT was active
during the early phases of Himalayan orogeny but is now considered less active as compared
to MBT (Figure 2).

5. Geology of Bhurung Khola — Tatopani Area

Among the number of subsurface investigations carried out in the project components, an
exploratory core drilling DH-10 (3152692.85N, 465534.78E) drilled 90m vertical depth in
Bhurung Khola tunnel crossing point, in the vicinity of Hotwater spring (Tatopani). In the hole
the bedrock was encountered at 19.5m depth and the rock cores of quartzite has been buried
by the 19m thick colluvial / talus deposits (Figure 3).

The drill hole was started at 1380m elevation and drilled 90m depth reaching the bottom
elevation of 1290m, which is just crossing the level of headrace tunnel. On the other hand, the
ground level of the hotwater spring is at around 1210m which is 80m below the bottom level of
the DH-10, drill hole at Bhurung Khola. It is a deep hole drilled over the headrace tunnel on
tunnel alignment at tunnel crossing point at Bhurung Khola near the Tatopani. The rock schist
is dark colored, strong, fresh and moderately fractured from the depth of 19.5 to 31m depth.
Below the depth of 31 m strong, fresh, moderately fractured white quartzite was found.

The average core recovery was 70% and RQD values range from 40 to 89%, which shows that
the rocks in the tunnel crossing below the Bhuring Khola is fall fair to good quality. The core
loss found occasionally in the drill depth denotes the overall rock mass at the place of tunnel
level. Water table ranges from 25 to 35 m. The permeability of bedrock has been calculated
as 0.20to 1.17 Lugeon in this drill hole.
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Figure 3: Geology of the Hotwater spring area as well as the Project site

6. Geologic Interpretation for the Hotwater Spring

6.1 Hotwater Springs - Tectonic Gifts of the Himalaya

When two tectonic plates hurtled and smashed into each other countless millions of years ago,
they created the mountains known as the Himalayas. Towering precipices of rocks crushed
and smashed upwards. Another result of this great force was the creation of a network of hot
springs all over the Himalayas—warm waters flowing upwards from the earth’s deep bowels.

The word tatopani, in the Nepali language, means “hot water” and if one closely inspects a
map of the country, one will find in many places sharing that name - mostly in the mountains.
The most well known Hotwater spring / Tatopani is in Myagdi District of Dhaulagiri Zone, on
the pilgrimage and tourist route to Jomsom and Muktinath along the Beni — Jomsom Road.

Thankfully, with no volcanoes in the Himalayas, the type of hot springs found here are the
pleasant temperature versions. This is due to the water being warmed near the earth’s surface
form the beneath phenomenon, on the point where two tectonic plates meet. It is the pressure
built up in the area at the beneath, combined with the heat of the earth’s mantle that warms



our the ground water trapped in the rock voids and fractures. This phenomena of regular
heating the ground water by the regular up-flow of vapor from the magma through deep
faults/thrusts and fissures. Hot springs found near volcanoes are very different, as these tend
to be geysers; springs where the thermal energy regularly builds up, releasing a powerful blast
of boiling energy. The major difference in temperature is because this water is heated near
magma much hotter substance. Thankfully, the user-friendly versions are found worldwide,
with a more ambient temperature.

6.2 Relative Position of the Hotwater Springs and the Tunnel

The headrace tunnel is passing the area very far from the Hotwater springs at Tatopani,
Bhurung Khola area. The hotwater springs are at either banks of the Kaligandaki river, which
itself flow along a tectonic feature. There was a series of geotechnical investigation to evaluate
the relationship between the project structure, headrace tunnel to the hotwater springs and to
address the forthcoming issues on tunnel impact to the source of hotwater springs in the area.

Figure 4: Relative position of the Hotwater springs and Tunnel Alignment

Figure 4 illustrate the relative position of the Hotwater spring / Tatopani and the Tunnel
alignment with the exploratory core drilling, DH-10 and the position of the cross cutting valley
of Bhurung Khola.

6.3 Flow Nature Position of the Hotwater Spring

The Hotwater springs are generically known as the magmatic water and also called as Juvenile
water and commonly it is known as the Tatopani. The source of hotwater springs on the surface
by heating continually the ground water is the high pressure upward flowing water vapor from
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the beneath, at the interface between the magma and the crust. It is simply the vapor coming

upwards through the tectonically weak features, the lineaments, faults / thrusts.
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Figure 5: Flow direction and Position of the Hotwater spring on River bank

Figure 5 illustrate the upward flow direction of the Hotwater spring which is exposed on the

either banks of the Kaligandaki river at Tatopani area. However, the proposed tunnel is far and

at the higher level, about 100m up from the surface exposure of the hotwater springs in the

area.

6.4 Schematic Position of the Tunnel and Hotwater Spring
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The schematic sketch of the Headrace

Tunnel and the relative position of the

Hotwater spring at the Tatopani area

in Myagdi with the site investigation by
exploratory core drilling of 90m depth

is illustrated in the Figure 6. The
drilling was done from Elv.1390, just

crossed the tunnel alignment.

Figure 6: Schematic Position of the

Hotwater spring and the Tunnel




7. Interpretation to the Impact

There are three major hotwater springs in the vicinity of the project area: i) the main well
developed spot of the Hotwater springs of Tatopani on the rightbank of Kaligandaki river. ii)
Hotwater springs on the leftbank upstream of the Tatopani, which is not developed but rich in
Sulphur and other minerals. iii) another Hotwater springs at Ratopani downstream of the
Tailrace outlet on leftbank.

The hotwater is flowing upwards in every of the hotwater spring spots there. lllustrations with
different aspects as presented in the above sections and figures show the Tatopani Hotwater
Spring will not impact negatively by the tunneling and diversion flow through the tunnel, it
means the tunnel will not impact the hotwater springs there because the proposed tunnel
alignment is about 100m up and far >500m towards the west.

By

Narayangopal Ghimire
Sr. Engineering Geologist/
Geotechnical Consultant
ghimring@gmail.com
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