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§Z (Abbreviation)

BOD Biochemical Oxygen Demand

CDP Corporate Development Plan

DFID Department for International Development (UK)
EIA Emvironmental Impact Assessment

GTZ Deutsche Gesellschaft fur Technische Zusammenarbeit GmbH
(German)

IPP Independent Power Producer

KfW Kreditanstalt fur Wiederaufbau

MOF Ministry of Finance

MOPE Ministry of Population and Environment

MOWR Ministry of Water Resources

NEA Nepal Electricity Authority

0&M Operation and Maintenance

PPA Power Purchase Agreement

RCC Roller Compacted Concrete

S/S Substation
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NEA N CTOEKFTONEMFT (Supplementary Studies 2004/7) TiX., LLFD &
BOOFREMELLOREPWEL 2> TWNDH, REBTFTRT —HIR_X—2AFr—201
DTHY NEA ORBRELBEOT TIIEEHNZ X LHNICHET D2 RICONVTHRF
SNTEBY, TOFr—ATIEHEN «- K& - 2 A NEOT —FI3HRRD (3. 2
2 (2) lZTHIR),

£3. 1 EEREBIOCRBEBUE (XR—XTF—X)

Supplementary Studies (2004.7)
Access Road 3.0km
Geology Dolomite
Hydrology
Catchment Area 1,502km2
Long-term Ave. Flow 138.73m3/s
Ave. Min. Monthly Flow 17.21m3/s
Design Discharge 141.0m3/s
Reservoir
Full Supply Level 425.0m
Min. Operating Level 370.5m
Total Storage Volume 331.7million m3
Live Storage Volume 270.3million m3
Area at Full Supply Level 7.69km?2
Draw Down 54.5m
Dam
Type of Dam Roller Compacted Concrete
Dam Hight above Foundatig 136.0m
Crest Elevation 429.0m
Length of Crest 150.0m

2-12



#3. 2HEEMEBIORBEHE (R—2Fr—2x)

Supplementary Studies (2004.7)

Spillway

Type

Crest Level

Radial Gate

Bottom Outlet
Main Intake

Deck Level

Intake Tunnel
Headrace Tunnel

Shape

Type

Length and Diameter
Drop Shaft

Type

Hight and Diameter
Powerhouse

Type

Size (L x W x H)
Turbine

Type

Number of Units

Max. Design Discharge

Installed Capacity
Tailrace Tunnel

Type

Length and Diameter

Tail Water Level
Transmission Line

Voltage

Number of Circuit

Length
Power

Max. Gross Head

Design Net Head (Max)

Design Net Head (Min)

Overall Efficeincy
Energy

Annual Average Energy

Dry Season Energy (11-5)

Wet Season Energy (6-10)
Environmental Impact

Relocation Houses

Innundation of Firm Land

Innundation of Forestland

Number of Affected People
Project Cost

Total Cost

Ogee Shape with Dam
407.3m

3-(W15.1 x H21.2m)
4-(W4.0 x H2.5m)

429m
2 Tunnels (L94.2m x D6.7m)

Circular
Concrete Lined
L 84.0mx D 8.0m

Concrete Lined
H 63.5mx D 8.0m

Underground
55.8m x 18m x 38m

Vertical Axis Fransis
2

2x70.5m3/s
122MW

D Shape
L 156.0mx D 9.0m
308.2m

220 kV
Double
43 km

116.75m
115.2m
60.7m
0.86

605 GWh
172 GWh
433 GWh

45 Houses
162 ha
155ha
2,054

215.13 million US$
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3. 2 FEIBRAFREHE

3. 2. 1 FRAEHH

NEA (%, 2001 4£i2 F/S #5%k L, 2004 4E 7 HIZIEXRAZ T 4 OT v 75—k
(Supplementary Studies) #%EfE L T\5, Z Z Tlid JICA AKFHETDO SIW
BICHTE o TH#EDON—R L oTe, vy MERAEREL L NEA 13
ML CELT v 7T —bRAEZT 4 OMBEIZONTERT S,

3. 2. 2 GHAEMAER

(1) e v=7 MEKRHAES L OREE oA

KEEIONDL vy =7 MEKHAE (LT, 7eElE) 055, BRI
EZBIT DA R & ARPAE TEBMANCINE L-BEEEREY £ &0 5,
1) FMEHEY A 27 v

NEA Ti&, FEAE., B - RHCEHHEE ORI AZ 2370 2 G« KGRI, HAR
MIZfA 15 (2 H) 2 [Corporate Development Plan (CDP) | iI2& 0V &5
Nb, ZOFMEZ S L2 NEA OFETFRAIEEIN, T APOHELRFFEED
LIZTEMBITIN D,
2) WHEBE

TEAEMARIL, e BRAER LY RE LTRSS TRy, A RESEE N X
8% L HWHUNEEIN TS, BEFIET., FEEF A 7RI GDP SMEE, 1L
ANHHEESELRE L, BHETELME L7 £ T, Load Factor 52% (=4[ E ) &
TP KF522/8,760hr) LV B AFTFHELZFHHEL TWVWD, FEAER RIIRS—TD
LB,

2000 12%
4 10%
~ 1500 | .
E 8% &%
>
2
1000 4 6% %\ﬁ-
i 2
i E_
iy
R 1 4% gy
it
¥ s e
1 29
0 0%
2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

3. 1 EHEEMAE i : CDP FY2003/04-2007/08
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3) EIREHE
BIRFFEICOWT S 7 e B ARF & AR IR0, NEA X, RFE¥(E4RETLLE LE
o5tk (BAEDEHE 11X 2010/11 ) & RIAA TWDH 3, 5%, B I8 A 0 FE ki
FAEE®SFUT, DD, 2 77— AL, #EREEZEZXLH L TH 2011/12
LI & 72 D FOA B DB,
#3. 3 BREHE

R B A AR L &R (MW) BLE D IR
04/05  [Chaku Khola (IPP) 1.5|PP A i 7
Rairang Khola (IPP) 0.45|PPAKH RS 5 A
05/06  [Pheme (IPP) 0.95 |PP A5 i 7
Sunkoshi (IPP) 2.6|PPAFHRE 15 A
Lower Nyadi (IPP) 4.5|PP A 1 7
06/07  [Middle Marsyangdi (NEA) 70|/ ER T (KEW)
Khudi (IPP) 3.5|PP A 7 A
Mailung (IPP) 5| PP A 15 A
Baramchi (IPP) 0.98 PP A 5
Lower Indrawati (IPP) 4.5|PPAHERE # A
Upper Modi (IPP) 14| PP AR i 5
Mardi (IPP) 3. 1|PP A 15 A
07/08 |MadiI (IPP) 10[PP A & 5 7
Daram Khola (IPP) 5| PP A 15 A
08/09 |Kabeli A (IPP) 30(F/S58 T, PDFI&FH RiA A,
Lower Modi (IPP) 19
Chameyliya (NEA JV) 30[KoicalZ K W D/DFE T, &4 Y — AfEt,
Upper Modi A (NEA JV) A2|F/S5E T, E& Y — AfEH,
09/10  |Rahughat (IPP) 27
Upper Marsyangdi A (IPP) 50|F/S58 7T,
Budhi Ganga (IPP) 20
Hewa Khola (NEA JV) 10
10/11  |Khimti 2 (NEA JV) 27
Likhu 4 (IPP) 44|F/S5E T,
Upper Seti (NEA) 122
11/12  [Upper Karnali (NEA JV) 45|WBIZ X v F/SFE i,
Upper Tamakoshi (NEA TV) 250|NorwaylZ & v F/SFEfH,
12/13  [West Seti (IPP) 75 [ FHIPP,

Hidit . CDP FY2003/04-2007/08
4) SR
NEA Corporate Development Plan (2004.2)IZ# S 41 T\ % A A E%
UTFToEBYTHhD,

ECIES

=
Tl
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£3. 4 FEERmWEE

SRS BH 2A L
03/04 132 kV Hetauda-Dhalkebar Second Circuit
04/05 K3 Substation
05/06 Butwal-Sunauli 132 kV T/L
Birgunj Corridor 132 kV T/L
Birgunj-Parwanipur 132 kV T/L
Reactive Compensation 1
06/07 Thankot-Bhaktapur 132 kV T/L
Khimti-Dhalkebar 132 kV T/L
Reactive Compensation 2
07/08 Dhalkebar-Bhittamod 132 kV T/L
Hetauda-Bardaghat 220 kV T/L
Reactive Compensation 3
08/09 Reactive Compensation 4
09/10 Middle Marsyangdi-Damauli 132 kV T/L
Reactive Compensation 5
10/11 Reactive Compensation 6

H i . CDP

NEA ZHFEEYFIZLINIT. T v —tTF s S 25 R/ S— LD EIR %
B h=r RZEEBETLHEBRFEDOI> B, R My 7 725 Hetauda-Bardaghat
MOXEREZ 0T/08 FF CICEXRTH I LA ELFEFHLE L TMESIT TS,

(2) NEARFERLET v 7T — 22T 1 OWE
1) 7o 7T—hAZT 4 ORENR

2004 = 7 A 12 NEA 23 % 6 L 7= Supplementary Studies (%, 2001 4 7 HIZ[F T
< NEAZER L7 FIS Z_X—RICTFTRROARDOHMA « otz LT,

FREFIKBE VAT U P EER LG ORBRLK
HOKILT =22 K D90 & irktuEMEHEO L E 2 —
R BT R T A

R 1 MR OO SLIE L

(%
a2 MRRE B L O E R

Pr“

e
i

1t

)

5

CNGNCHEONCNG)
%‘Eﬁﬁm

Z Z Tli¥ ki Supplementary Studies @ 9 5 S/IW Wil LT L 7 o 1= _X— X [
e LT, OFBEBEIIKELAT 7 MUBRIE, OHERAEBEMRFTEOLEL, ©=
A bR X OFEEEFMICEAT OMELZEHS D,
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2) BEFIOKELAT U MMBERL

FEBHNBLOKEOL AT U MIOWTIEL, 2001 FI2EM L7 FISKOL AT
7 h&EX—2/4—Z (Option A) & LT, @) KM RIVEIEE LEEZEZBE T
— A (Option B), (1) FHEH % ¥ LAWK ET 57— A (Option C) ., (ii) () & (1)
AR L7 —A (Option D) @ 3 SORBELEEAIT>TW\WbD, L FIZR—R7
— ARGl doDv ATy MEEZRT (LA 7 0 FERUTHIE 2 2R T 2),

#3. 5 REREKRE

LAT U O it &
Option A | (Toe Underground Powerhouse) 2001 412 Effi L 7= F/S &
AT 122MW EAMICHAFEO LA T D
FRIJEE R : 606GWh ho KXF =507 v
BT XLV A MO T T MRV EERITR
HEIh T3,

KEALE : EL 301.5m
Bk O b 156m

Option B (Toe Underground Powerhouse with Tailrace Tunnel) Option A 2% L sk 1
RARMT) : 144MW Zouk BMEE TR L
FHFEER : 684GWh EBVTND,

BB XLV A SO TRy
JKHAZE : EL 281.5m
ok B I\/zn/ 1,610m

Option C (Powerhouse in Dam Body) Option A (Z%F L H 77, %
AT 0 122MW wREEZT, EEIN
EHJEEE © 606GWh BEERELED D,

FEHT X LARIKOPNHED
JKHAZE : EL 301.5m
kB b Zg L

Option D (Powerhouse in Dam Body with Tailrace Tunnel) Option A 2%} L. Option
R ) 0 144MW B & Option C O7 A 7
I ER : 684GWh TEBRYVALE DD,

FEHT X LR OPER
JKHAZE : EL 281.5m
ok b3 1,901m

% Option | (F &, MrAkME L ORERE) BB MR AR B L T
S5 B4y a7 ) —FEAHXNF L &S 136m F/S (2001 %) £V ZAEH
HEHH KA : EL 425m~EL 370m EhTws

APk A & : 332 million m3
(5> LA R 270 million m3)
R KB - 220kV Double Circuit x 43km

3) HREFEME WO RE L

2001 QE WM L7z F/IS Tix, B&EHMY A4 25 4km Y5 ® Damauli S/S £ T
132kV XFEM (2 FIFR) f.ﬁrﬁfzﬁofwﬁo L2xL722 35 NEA 28 & 512 Bl
HEITo72fEH., ODamauli S/ISICH AT 72O DG AL ARX—ZAD AR, @Hl
I DT gi‘*‘ﬁﬂi@ J:U\ﬂ?ﬁﬁﬁfﬁfﬁﬂ)@ EEMROAMBEINT D Z & AHB LT
b, ik B &R E L, BEAT D 43km Bl 72 BEE Bharatpur S/S %A
IZ 220kV % % (2 [I#) ICTHEHZRTLOBRROLBEHFNTH D9 L TV D,
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% 7= Bharatpur S/S £ ToOk

EL— MOV T

. BIE 1/25,000 v v S H N —

xu:zoawv—bfwm&@%%%fo<W\5lﬁ@%ﬁﬁ#fﬁﬂ%éhﬂw\éw~‘%m

W BB

ix 132kV %

million US$ & FEH » TV 5,
4) a A MEBXOFEEMETAM

NEA 347> 3 2o

BRI — b EWATICRE

WTa A MBILOFEMIC

EnTwL L— kT,

14.479

DWTLLFO &30 i L

TWn5,
F3. 6 IR MBLOEEMLKRR
Option A Option B Option C Option D

FE & T AL . Underground | Underground Dam Body Dam Body
NP 122 MW 144 MW 122 MW 144MW
EHEERE 605 GWh 684 GWh 605 GWh 684 GWh
R 215.13 247.97 210.53 253.83

million US$ million US$ million US$ million US$
EIRR - 17.5% 20.0% -

(%) 4.09 4.17 4.00 4.27

FE & B cent/kWh cent/kWh cent/kWh cent/kWh
1o R 11.6% (BI51% 8%, TARZKMFHm 50 4., EXXMFm 256 4. &F] 10%., O&M (L& D

1.6% L Leid) IV EREZHAE LEREEETH S 2 & THRERMZRRE,

NEA /X, 4 -2® Option & ik L7=#E R, Option CIZHOWTRFEMIZAHFI & L
DO, SLICHTFREFZEHRT DV ANV EWVIFHIRHT RARAVT—U 8 H
HELTWD,

Option C IR EHEZ X LOFICHAATLZ L Ta A MU U E RS> TWDLIN, X
Am;awéﬁﬁié’kﬁRm}I&:iéﬁ%%ﬁ’i%ﬂéﬂ%ﬁﬁ%é
FIEARKMNORN ZPEHT 27200 — N2 X ANICRET Dtz L
BICHLEEBEBHEORY AEVOMBENTTL 5 AH @ﬂ%éo;h%ﬁaﬁ:owf
FAKRFAEDT TELIILE2—ENETETH D,

3. 3 HUE AR T

3. 3. 1 FHAHA

(1) BEEHEERO L E 2 —

NEA 23 %Efi L7z 2001 HED FIS & 2004 4 7T HORAXT 47 v 77—k

(Supplementary Studies) B X PNZDOfl —fHHEMNEEZH LI r Y27 Fx )

TOWMET —ZIZOVWTHEST 2, 25 L LEREMERER 2L TIZRL T,
Feasibility study Upper Seti Storage Hydroelectric Project Main Report
Volume 1 & Executive Summary (NEA, July 2001)
Feasibility study Upper Seti Storage Hydroelectric Project Geology and
Geotechnical Study Volume Il - Appendix C (NEA, July 2001)
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Supplementary Study (Upgrading Feasibility study) Upper Seti Storage
Hydroelectric Project Main Chapter Four Field Investigation (NEA, July
2004)

Upper Seti Storage Hydroelectric Project (Additional Field
Investigation) Core Drilling Report (Hole No.3) (NEA, July 2004)
Upper Seti Storage Hydroelectric Project (Additional Field
Investigation) Geological Mapping of Reservoir Area and Additional Core
Drilling ) (NEA, June 2004)

Geological Map of Nepal (Kathmandu, 1994)

(2) BiHGRA
JICA A FAETD SIW BiglcdHT-»> T, RN—V > VWA O HE A 8 2 /E
BT 57D R_R—2 L7 o7- 20044 10 H 2 HOBMFERE FICOWTEE D5,

3. 3. 2 GHEMR

(1) BEEHEERO L E 2 —
1) Zo¥A FOfLE

7w oN—tT 4 XA A M, Gandaki FE & i 5 Trishuli JIl O EZE R TH
287 4 NMOPFE, Tanahu #IZALE L T2 OGREE 84° 15" 307 /dbifi 27°
57 14" ), X% A ~h~O7 7 &AL, Prithvi Highway 7*5 4km ® Damauli
bazar DUIFITILET D,
2) HEH

KX — L DOHE « HE X, WAL O /RIS O ko E sfma e L, L
HARFITAED SR ICAWIR A IIES 2D, F oY A MI, ro8— bRl 2 FE AL vE
5 HE WIS Lesser Himalaya & Fr & 405 MUE oA gi B & 0 | H S 28 gl HE
A== b (Midland Metasedimentary Units) (ZJ&9 % Dhading Dolomite (5
JX’%&). Benighat Slate (¥iti’s) MK O Nourpur JEREIZE T D ME. THE., 7
+ =Y 7 A NEODEANLRD,
3) BEfE M E A

2001 FEKR T 2004 FED 7 4 P ED T AHERTGT v 77V —=F7 4T
4 #4 (Supplementary Studies) (28T, NEA 2B MiA—V o FiHA., My
WA, MEEBR, WE~ >y v 7 (IrKMN) S22 L TW\WD, BEE#E AN
HIIUTOEBD,
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#3. 7T BER—Y LV ITHENE

e L4 BX (m) | H fir LK
DDH-1 50.00 Fr e XN, A 11 [H]
7.00 70° X LA N —
8.50 65°
i 8.80 60°
DDH-2 12.00 AN
11.00 45°
2001 50.00
DDH-3 50.00 75° A G Ny = 13 [A]
DT-2 25.00 60° IR HE K B - fi Kk A —
DPH-1 50.00 B E ok O —
DPH-2 24.50 75° PR 7B T —
DPH-3 66.00 ERE Y=y —
9004 HoleNo.3 100.55 45° & N, 15 [A]
HoleNo.4 120.50 80° PN T 29 [
#3. 8 BEFHHEEEAR
BT 34 (AR HHE (m)
SLD-1 115
SLD-2 260
SLDT-1 115
SLDT-2 115
SLDT-3 115
SLDT-4 115
SLD-7 55
SLD-8 55
A LA b SLD-11 55
SLD-12 55
SLD-13 55
SLD-14 115
SLD-15 260
2001 SLD-16 115
SLD-17 115
SLD-18 115
SLD-19 55
SLP-1 475
SLP-2 55
SLP-3 115
SLP-4 115
FER (Bokd) SLP-5 115
SLP-6 115
SLP-7 115
SLP-8 230
SLP-9 115
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#3. 9 MHRBRAE

w4 | {7 | vy | BTk | %%
WO B
GMA Bareni Bagar 4 5 Madi River
GMB Damauli Bagar 2 2 Madi River
GSA Dule Patan 4 5 Seti River
GSB Hukse Tar 3 3 Seti River
GSC Bis Ghare 2 3 Seti River
GSD Beltar 2 2 Seti River
GSE Belbase 1 2 Seti River
Ah A
CA Bagh Bhanjayang 2 4 —
CB Mahila Danda 42 4 —
CC Besi Gyanja 2 —
Ji Al
QA Parewatal — 4 —
QB Hukusetar — 4 —

(2) BiiiR#

APFEI v a SCTERE LZBMEBERLE (10 H 2 H) I2HESX 130mk D
BEHRT L 7V — b LEZBELEBADOE L% AT 2 U} O
BTEMNRMAE AR ERBEOMERE CEH TR ROV TLFIZRBT 2,
1) ZA%A K
Ok

T oN—T 4 XY A MNX, EAREDIFEESD2WICEN T D808 A
HICEHBE SN TEBY, ¥ AR NER/N &7 DR FEMEZ B L2 @ ICFE ST
W5, O, X2V A NEBICBITAEEARX—ARNKW =D, i T EoOiRE
ELTUTOE RN BESND, THHIFER=T XA FOHRIZOZRD D A[aENE
MWL, AEHECBNTCHYRBRIANZLETH D,

FroFICkrEyL e —F —EICIVIFENRa 7Y — MNREH
# &9 % RCC LiED Y M
T U AERLAER MR O R E, B RE & A S— 2 DR
PEHNC K 2 R RIEHE O
@ FEME S o Hiit
() TR ~ WA
X hY A NOEFEABIE., AKEDEKS (dolomite) L V725, MiFEE &
RO IR E T, ERICHEERABN ORI EEZRTTED, REOREAL
BEERHIBRETIEY LEEEERHBONDIBOLEEZEZ LN, FTidd k9
I BT AR B R AR T O AEREICB O THRBBLEL D, 0B,
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SEMICBT LRV vV HESFEORMGA AT R TR E MBS 5720, R
L L THBRRLHT AR E LIoME R EMEREZIT O LNENH D,
@ & 5UE E B D IFAE
TR DRSS £ TOEBIT, ABESETHT DL CM B D CH #EEN +
KTHO, 130mBOIEMABE L L CHYITHD LHBrsh b2, 2 o Icai
NEHLELEI7 Ty —V = e EnNd CLEBNEET D, 207 T 0%
— =D LNEEEA~DIRBANRNZ WA TR O T b R AW
DARETDHARENRD DO, 7T vF— — O )tk % 2% g B
FIZED TEHRY EMICHEEL THL,
@ {5 4 B ANt I D A7 TR
RATE O EBEEICEREO RWRAEARNRBOOND,, X2
— N LDOEE, KAEORRITF & - KIEMEICS LT LHEMRHE &R D
e, RAERIEONE & A R ERAIC LY TE SR EMEICHE
LTk,
(1) P~ A
HREE i~ A B O B R X, RIS O — L 72 & U Tl a b o o & £ 5
WThoHID, WHES ZERETHEZOICAR—U X EMITICR OGN D
£ 9 7 CM A A Y (B USSR X ) O MREAZIEET 2L ENH D,
@ FMEEAE O kKM
K% (dolomite) X, AKAED X 5 IZEMEH FAKICI VST DEINE
RE[ERT DRSO LEHETHDL, —FH T, KX LA MO X HITHINDOR
W P HEECEVEENSBEL 2T X5 2 ik, ISR KE =T TR KE )
W EOBREND DI, BRICEBRKEEZRTEN RN THD, £, ARER
BHBEOHNLERBROLEEZET S, ZOXIRFEREGERT L. KX A
YA MBI LIRS BRAMRIIREEREL RTINS,
PLED XS 72 BEn s ABHAEICKS T HKBEHENZ2EBREZU FICEHRT S,
@ ¥ LEEIRE
FIRER 2> D Rl £ TO X AW 0 iIZ oW TIE, kKT A > (X L) 12h
> T ZIRILWIC fﬁA%éif@Wf IZB T 5 EBEKELZEET 20
NHDH, ZOF, EFIHEWEFE TR 20V F 2T X9 hEsE m@%
AT LI ThNE, F29 A4 VONBEELZEOEANRMEE 725, &AM
OEFIX, A=V ZTHEFHLEZANZKRR (Lo F 728 12850
DETD,
@ LE
WD LES (U A58) 22\ TR, AR & M AR OEN SE L
2%, BB AKENE L THTFANMENEGA T, LKGKBHEESKELS R E
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B2 L KRR DAL EIZ R D ATREMEN S 5,
@ 2= i
EAREE /BB TS 505, SIS 3 D 240 A0 IR < 0O %8 3 85 B
WCRBOOLND, T F~EEETICBWVWTCHRIEDOZEMOFEN TR IS,
T T 0F I K DI RERIC X, 3R TR S 41D 9T D228 % B
ELTBMERD DN, FIS KRZBWTIZTE AR Y 2210 M o #f i 2 fiz2
LTBLSZEREE LY, 228, NEA 0k e, BEER—V 7 Ta 7 HE
DTETWRWEFTIZOWTIEL, By FOBRTEFEOBZEI R Lo DREZ
ZTTEBY, ZRETOR—Y V7PETIEERIZER I N TR W O L
EIND,
@ ZFofttEEFHE
@ =LA
Z LY A NI T HEREIL, HETEIOINERICBRETH D, KAE
DRHEIZOVWTITRBR L L) RBERD LR, ZoficbOFE A\ (BT
W) OEGEEO R WEAERBENFKN L HEETICRO N L, @
FREOZ Al 00 EWiEIciE B 50° BE CHAI T 28 HNEFEET D
ZEMIEHIFF O SR AE TRV AFE BT A RN H D . FEMER RIS
HETLO2HFHELELTHBL TBLEDLH D,
@ L2 (K H4 Bt
FEABOEIKE T, 27— EMELTHEHANARETH DA, HRIZHE
DOND TFHEEORGENBEEREBRIAE TCHLEEXOND, £o, W
JRFE T I T b R 23 G T & V) SE P E B o i PR 088 HI 72 0 & KL O T A%
DEREEHTO~YA T AEBAEL D, LEOREZBET DL, ¥ LWHIXY O—
WAEREE L, BEMEHCHEH TERIERECTHH3., OARRXY O L THREN
EEAZE LRWATRBERREN &, QRZ2HIH XV 13 TIEF2 635
CAEDTRE AT THRAE LITHRETO LRICARBN RN L b RSB
@%ﬁi&%i&ﬁfﬁﬁ“éﬁgb%é LEBEZDREMBOBEME L TEZILNLDDIX
ER AT TR 3T 2B EHBEY TH D, ¥ LV A ME TOEBENE
W R IER T ﬁé‘kﬁf@mb\ﬁﬁﬁ:tﬁ*%z}sr% MOEL T 5 RKIEAHER TEN
XA LR EMEHERMM L 722 b0 LT 5720, REFHAEIC THEAHL O3
AT, AR e BB A il L R A AR L T, i, — &N
\ZHRE & 722 DI IRHERE D IR AT D R A E O F D OPERIZ OV T, R
—)VIETIE AN S FRECTH D & OB XY ERZIT - 72,
2) HpkuuJE LY A b
PO EiikicisnwCix, AREE2 ERE U TR B mHERY 2N A < 04 LT
Do JRVE O EH I HHER E L CRHIA SN EREFZENAEL TND I ENREZN,
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S i QWA WIZIEIIERBIC L D28 E, B EERNERIN TN Z &R
— R TH D, BEHEREYIT, L NN % @ﬁﬁ\%aﬁﬂﬁf%%éhfk

V. KERHEREE A PIBRICHR TE D, M A2 EEICETRD, BIEORTED
c]:56:%%1“%Eﬁbfb\é%@&?‘fﬁﬁﬁéﬂé?ﬁ\ 2 o T S R S AL BRI A3 B
%#%@mﬁé*&’;D%ﬁéﬂéﬂ4fyﬁf~»ﬁ$ﬁﬁ®Tﬁﬁm’ﬂ%
ICRDOOND L E2BETLE, REKELZET S REHMNIEL TV 5 ATREME
Ne Db,

EOFmENS, ZNOOEREORBITIFTKEOEHZEIC L VIZKREST S
AREMEN B D T2 \fUHWb\AL%LHM%’§TLT57)7?N/XﬂW2WB}§ Zon
TIE, RAKBEXIREZERT 5, Yk, BETHEREY O 5 Z‘ﬁkéﬁ%@u%#%ﬁ%
HHAZRET DI LENMLETH D, MKRHEHANIREIND LD THIIE, BFKDUE
WLRKAAENORET DO DM RELHT D2, —RKE LT, M EFOHRK &
SLAVHEFEONI D X — A MR GEDREIARTEREZOND,

(3) 5% OREHESE
3. 3. 2 (2) TRk LEEME LHEHRBEIZOVTEHITHRFT L7720
AEHEE/IE NEA L2 HCHAEICT, U FONFICHE L-RAGHE % Rt

THZENLEE LV,
1) 2% Ak
O 4 F o H AT &
LY A NOMERAEFEIL, LTO 382 EHMET 5,
@ I PR A O B A e R
1B0m#EDE SR 7 )V — N LAERETHEHAE. X LAEPIRKE R DR
HoEBEaENrEE L2 (DREAE, OFR—-V 7iE, @Atk
TUXJF AL & A Wil BR & SEARER AT RER) .
@ i = 1L o JiE IR X R
RS L, BC o 5 EUE - @ 5 E ISR T S IHIE S 2 0BT 5, HI2
2561, EMEREEEOMENEL D (DHEREE, OFR—VU 7
A
@ 11k ok B K O R K B B AT RE M o0 ) Ik
S NEERE ) LU AERICES T D B K YE & H T KA AR L, 1k KOS 7 &
COWTHBHR2MAZEESTS (DA T A M, QM FARMEBHE, HE
Lo TEARTHE—I T AT),
© FAF N A
(1) HiFe e s A
ZEH A NOBARUD RGO, Wilg, 77 vx—>r—r 22, KMAE
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A, BAKEOMERREBEICIVMERBL, ZOREEZMHN 1: 1,000 O
FEEICL— kv 7 E LTEET S,
(1) A=V v 7iR& B X OHLNE KRR

@R —V A

A=V THBEIIIEKRT A DX LBV TERL, LD 3HEEDO X
L B A ERR T D e OIS A B E & D, BRI 7o = 7 — i e AR
R EDOENRREIT O,

- 40 Tl R DR I (R R R ) e o )

< X L HLE T G RRB T )

< B NEERR B KWK (LAY — B X OV R KA W )
B, BIGERMFICEID AR =V U RN ARG AIL, 10mUAN ThILX
LHH™ D ETMICBEI S ETERBL THR0E25 20, 2054, &9
A=V v 7 AT 2 5 CHILT 2 2 L 2Rl &35,

@ ILNEKHAR (LA T A )

AWNFEARRBRIZ R E L ComMERTHEMLEDOMRREE P-QHifRIZERT 5,
FEXROREE L S 1 kgflem? B4 Al & L, P-Q i TRAE N 2 B3 1
ERCTRERAETHEALLZBICEESE D, RFEIRRDEDIZHONT
110 kgflem2 FTHESED Z L 2FAIE T2, ks, ALNZE KRB
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3. 4. 1 AP

AIEFE R r— v a s SOIERPEFSN S04 E L, Yk
Zhmpu—Anaryus s hOFERREN ZHET D L HIT JICA IZ X2 BEFLA R
ELTHERRETE - NAICOW TR ZIT ),

3. 4. 2 uv—hnrarPigr NEHSEORG

(1) PR E

A (a1 NEA il & @ SIW Wi 0ife T, NEA Ml L v RoH=ETR A B 720, #
BAT V2= ZONTHTELRVIFEMICERL TUILWEOEERH D | KA
ELTHARMAE M £ TICTE 5MRY NEA I CHRMRE 2 M L T 2 & 2t &
LCAKMED A YV a—VEHATR, ZOEEHEIAKMBERGEER, Ly b
DEHRAC FIS X %ﬁﬁfééiOZA—NM(NE&ifim—ﬁwzyﬁw&
Y R) TEETIHETHY . B CIELL FIZRT 5 DOFES I THE L7,

#£3. 11 EFRECBTIHAESE

BB IS (R) ARG R OTE AN EE S D EH
B AR A (XA R)
cAR—V I LD aT R L | - X LD EMEORKFS
U%W%ﬁ%ﬁ ° %Eﬁkﬁo) F/S uXu+*§€ui‘
- FLINZ KR

« FLPRALIE 55

GEEAT/ KIS Rz i <52
A=V Ik aT RIS L | - ALERRY

V== AR * FEET/ KBS RBR D F/S BETHRTS
- FLNIZE KRR
* FLPKNZ BN E 55
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MBI, JRALERER CPAREATRER - S AWRERR L) B L OSHERE
(RT7 A= NBIEE, HERRE - BREER E) IIAKREDO T TZ DX
PVE 2 iR L CHEM AR O D TIE,

2 oo, REAL BUkD. Foki. (KRS &R
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HIRR 2 EZRNAE (R

A A R OIE A DE S 5 65

MR A (Hh &)
- A IR R (k) | - EEREO VAT T MRed
o B KO E D A 2 GRkRE) « FERAH O FIS xS
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MRV RREMET = v 7 B L ORI
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____________________________________________ CEEREO FIS BERAE
(2 EB - MIETEIZL D5
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CRpkMED (FEREmET) | - EEMEMO LA T U MR
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ERUTRTIAESBIIIEARIC NEA 23E/fT 2525 (NEA IZ5EEZOMAETHRLE LT
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3. 4. 3 v—HhnrarPrr NOEMENTHE

Ak B e—hrarry s aEERT MBI OV L OERED 5 615
AT/ KRR | IS D, OMIERAE D 5 bR EBMIZEEEIC L 5 oAl
FTonsd, ZZTIEZIDO2O50/3—MIFT T, ENENOr—J)va gy o
JERENFER L2 A MR Z1T 9

D ﬁ

(1) HWEFRAICET 5

1) #EIND EMEBNE

m—A v a s s NN ERT HHEMREIC OV T, AEFHE CIIFEER, Buka,
Bokn, ARPEKEED 4 HFTRREZEE L7z, 2D Of#E % JICA OFEFLICTHEET S
EePEClE, IEfEZRAR—U U8, B, RBRNAE, BIRAE TSI, AEHEDO 2
Pz NRBIOME - HIZRDL, BIREL A T D b ERTREEE AR L BT, G
FNENRD HND T ENHEE LU,

#3. 13 HERBEREEBEHE (—Irarydrxr v y)

ELESAEI A=V I HE A - ARBRNAE H 1

FEIT 2 T (Gt 280m F2HE) | = 7 HRHL 0= VIERE, R
4% K ek R FHRETE
—Hif A AR
H T AR E

Bk n 1 HPF (7T0m FREE) 2 7 EEER nhr— g VERE, R
B Kk Bk AR
— i A R

ok b 1 7FF (40m FREE) 27 EREL oAr—3 g VERE . HE
Bl5% KBk AR TF = v 7 33
— i A R Rk

IRBEK % 1 HPF (40m FREE) 27 HEER AR A AR
5% KB
— Wiy A R

2B EFEHENRIITENERER, R T R— L85, iR, EKEE. RE0H
BEETEDO TR, T HRHEITIAFEIC CHLEMELZRE L ECHEEERT 2 Z &
TSWAHELTWD,
2) a—HLarPLr s b0 T VU IER

AEFHAE T, A= VERNOMERE S 1 4 (Hydro Engineering & Development
Co.(P)Ltd. : HEDCO) 76, FEffise /). FEf, MM IRARFCO W T T Y 7217
ol BTV THRIZUTOLEEBY THhS,

(FEhtifE )
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HEDCO 1%, HEHELEET DIhbizo T 2hpar g e JV #f#te
ZENRZW, A=V MR EEE EREA, ENHBREOFEMEEICET ¥
%X HEDCO THEML, it - VAR—7 4 7O a VT ¢ 0 7¥EFBIT Water
Resources Consult & 9 2k &2 U722 D 2K EB 2 585k 2 7 — ANZ 0,
A=V 72OV, ¥ 7 Nar7Fa—T7TOarHERERARLE LTEY, 150m%
BT RRRA—U 7RO A—Y 71725, £, AANEKREBRIIZA =1
Ny —E WD,
JRALE S AWERER 2 K 556, M A2 RE L TV AERNSHIERVWO TS v RO
National Institute of Rock Mechanics & #2859 %, JRALERER D 7= OREHL T H 138
L ORI THERT D,
Flo. RTHR—=NTATZRLENRBRO 5> LT AR LLOA > RoStHIc LRt
Do
N—=V v T~ — OYRERE L, FLNEKRERZ 5D T 3-4m/day Th 5,
FoXN—)LTILEE . AR LA CEELY (mobilization) #1795 Z & IZKN#E#ETH
Do A=V U THHIZDO L DOIIRHTHAEETH D23, Bl 1Tz oIz 20 L T
BNRITIUZR B2, PETIIRED 5 H X0 EREZ £+ 25 XL 5 TH DA,
WD D 5 HD I BICERD i EE A0 ERH D, b5 BV o
VAL TWZ 2 VR i &2 Lod 0,
T =T 4 WS ORIBIRILIT > TWD R, 22 T4 DT A % 3425 0
ThHIVUE, TNENOERICAT =V EME L4 B0~ — &~ a7y — Tl
LRIREIZHRHI 95, B THRIIROTEZEE TR—Y v I/~ — 2 BHICEL,
(FEh2)
WE 10 FEMOERIT, R3O EBY THD,
R LWL, JICABIFHMA 7 U =5 3K EHEFAE) [ Tarry s
NOAARTEO FFET & L THERHEZE M L-RBRTH L, FFETIE, AU
7 FKEER, BARRER, HUTROKNZHE ., sRMERERA. EARRAL, TR E RS & 5
i L TWD,
ZDIEMNTH L ORNFHEMETSI LR EZH/ LT\ D,
(B A DR ATIR D)
B ORARDUTINR A D LB TH 5,
3) m—harP s NERBEICHND B
e7 VT Llca—hvarg s ML TE, FEfifES., EEE LA RRELE
fid % BT, FRBROBEITRNWE B BN D, FrICEIRT 5 WEOMIT, JICA BRI
LFERE 21 bHDHZ LD JICA DER LG TS D L #HEZE S5,
7Z72 L, BIioHIZRILS K ORI OMEERNEENE 2 Z 35 &0 BIRD 2T 285z -+
DHERLTBE W,
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F IR - BREEOFEM LA L TRV LEG U CEMIZATREE B X 5, FAL
ERBRIZ OV TR, R3—VEN = L2 > BT O E TR E L EE S, 08
HA Y ROMES LD IV ZFFETIUIFREEL 72 203, [FEERIZ DWW TIXFERERTIZ B
D BEHURHI 72 37 0 REMZ: THZ T 57290, NEA OFEMiAE S o M & B s i
HIFIN COFEmIZEE LW E B s,

4) m—HarP gy MIE DD % MEE
O A=V 7 ax  MEE

A=V THREIRDD a2 A NEAET 5, NEAD O OB SR FEICL D &, x/3—
JVIEINIZBIT 28—V » ZHM O, BEEY  (mobilization) . HIFL, FLANZEAKGER, il
EEEDTmYU - oax MI, NEA 7HLEMT 5456 & LT 15,000NR/m (23,000
H/mE) TPYEZREL- TWHEDZ EThHoT,

BT 4 XLV A N ELOHIE SRR OE R T LORMZEFER EAEE L,
A=V 7t (FLNEKRER, ERNRBRET) OHfliE LT 30,000 [/m & RFES 5,
FIk U= & 2o B LIS OEHEEY) RBATIKERGRW) (xR -V v ko ek
Z430mET D ELUTO L EENETE SN D,

30,000 F/m X 430m = 12,900,000 M

FIZFY A F~DOEMIAITIA~Y 2 7% —ERN R BBEENTH D, ~U a7 ¥ —Hik
#13% 3,000US$/h THHDT, YA b1 B> ZEIZ 1 R M D B X, 5 AT
At 10 K4y (BRERD 36 KUY E) OERE R0 L E X T,

3,000US$/h X 10h=230,000US$= 3,150,000 [

INDEAFHTDHE, BLXE 16 GHMERD, IHEBRRTR—Y v 7REMNE, £
R E TR EESN T RN, HOIREOEBIREEZMET LMNERHDH L NR D,
@ ZOfhFHEOBE

3. 4. 3 (1) 1) THRARLBEEBNEOMIZ, N7 H—BIE, HIEREE, B
S[ERER EOMBIMAE LB X b D, BRI T, SRR GL, B LA 7 7 R AR
Fo TWRWEOBEZIRET 5 Z LITNEZR 72O NEA OMEREH LY EHE LT Y
7 UT-EEAMOALLFICRT, FEMIZ NEA 2E L7255 0OREEMTH D70,
H LA VRBEISHTEBT 2O THIUL, HAHRE LFEH LEEHMALEEEZ D,

#£3. 14 ZoFAEOWE =X |

NEA S5 O 556 O 5 HAL REICHET 56 1.2 652 E

iE)
MR R A 250,000NR/km 300,000NR/km
R 200,000NR/km 240,000NR/km
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EHEL, D OBRENARFEECRITTHEL LOARFER N OREICRIZTEEL
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TTNET L La2BIDD, T, IKMELEREZINET S B TH HHMETEIZD
WCZEDBEENRE B WIZDT (96 FllRi) . KIEIC K DEEEAWIZOWTXENE
WMAEWNE L FNEE LWE W BMIC XD, MZEEESITIZRICHIER, THitER,
HEIEM LA 7 0 Mgt HIE 0 cPRMRET, Jrk s o B8RS ISR 2,
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A E R L OFEE (Damauli £T) OMERERZ X RT 5,
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NE Y RBEXOAKHE LV Z v NOEBSHICOVWTIRET 5,

m—dar s s M JICA OFEFETEMT 28 E1X, JICA OEEDO S LIZEH
E SRR ENDZEEMHLTCNDEDOTH D, AEHFHEa L2 N RTHIESE,
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#3. 15 HEEENE

AESE RECVT n—hrarsPrEy | ARREEa LA
INEZ S v NDEE
fh L 4 (HERS A A5)
Y7 o )l Bk - BRI = TR | - AR o R
(Wi A 1,502km2) < WA~ THERK - Al
« HEPRIR ARG - HERDAIR T, HB7E 0 AT
BT = v
| KD O HERR,
(REMIFHA)
Bk gL B L Ot 7 | - BRI~ ERR | - BRI REAE AR
o )T sk - A~y YRR DO
(K & 30km X 1iF 4km < KT X DR | KRIC L D EEER
=120km2) *1 O Bk L OEERM
S R o~ D B
TAIFE D fERS*3
IREE =N 7 v =T 4 Bpskih | - 1/10,000 < v FAERE | - HIE - HHIPRR O
JED (FEREr r—v | *2 at
g Ete) BLOFRGE | - IKHE I YE D W] | - EBRESEmO LA T
1 BEMEAR A o M gEt AN )
(& X 30km X Ii§ 4km HIYE Y ARA N OX;
=120km2) *1 Skt
FFKMERIC L DT
i Uit ik~ D 52 B KR
il

*1 o B KM ESREEEE (18km) . HoK OALE (oK 2km) X OVFFHIR (Damauli £ TO 5km) O&F 25km (24
WLUA%EELT30km & L=,

*9 < v FERICH - 5 TIE NEA L 0 BEEHEHET — 2 2 AFTE LAKT 2 2 L 2iit s LTV5,

*3 KR EBHFOMEFL. HEREEZR—2 L LTUHERB TF = v 7 21T 5D TH D,

2) m—=ANar P RRLOET Y TR

AEFHAETIE, A= VERNOHEHMAE S 2 £ (Auto Carto Consult, Genesis
Consultancy (P).Ltd.3) 7>5 ., Ehiae /], TGOV THitERIFFICE 7Y > 7 2 T o7,
7V TARIFLUTO LB THD,

(EHtire 1))
Auto Carto fHITHIEHIE - 72 Z L~ v THEME A A 14T > T H 24T, Genesis
#1:1% GIS (Geographical Information System) 35 L OV ¥ Z VEHRIZREL L 7= 0HT %
THORTH D,
Genesis f1:i%, Civil Engineer Z HA[THRA L TE Y LARKZRMR G AIRETH D,
ZATHIG O WD T = » 7 RK IO VAT U Ml b1T9 ZEHAMRETH D,

3 Genesis Consultancy (P).Ltd.I%, 99 471 WELINK Consultants & Auto Carto Consults 0 JV {2 & Y %32 41 TFE Y (Genesis
HP X Y). Auto Carto & Genesis I%[F CENIZEH T2 T\ 5,
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Genesis f1:1%, Space Imaging #L23&A 9% IKONOS (99 42> HiERREALE) &\ O fi
B OBF T A 2o 2 %A LT 5, IKONOS 137 —#H A 7T 14US$/km2 (1

ma/-), Zut Az ML 25US$/km?2,

MZEFEEIL 96 FIIRE LI D, 7’rEAaX MIMEFETHREEREZEZXTH Lo

TXuv (25US$/km2), BEEZ Dt DX Survey Department L U §ETHEEATHE, &=

T THIL 600 /L v —/sheet, HHEIX 150 /L v —/sheet T 5, 1sheet [T 20cm U7

R C 1/50,000 TAFATRE, 1/10,000 12T DAL N EILRT 5,

FrKHUESL K CThHIE, MiEFED EIC, NEAOWGT VX LT —4% (FEH) #2556

RITERT HZ ENTED,

Auto Carto 113 temporary % 61 4 D A X ~ 7 %4 L, Computer Programmer,

Civil Engineer, GIS Engineer, Socio-economist, Electrical Engineer, Surveyor,

CAD Operator 72 E8E 72 A\M ZHiz T\ 5,

Genesis tHi% 17 ADA K v 7 Z2f 2 T D, AHX v 7OFEMMEL, GIS Engineer,

Civil Engineer, CAD Operator ® 3 73 CTH %,

(52#4)

Genesis fEDOSAEEIZ K AUX, 1999 4F DXL LARE 43 D 24 % F2 i L, Ortho-Photo,

Image Processing., Landuse Studies 72 &4 [BIFRA 1 0 B2 22 B M :0“’(@9@%%

ATWD, F2ZD 43 fhoHicik, JICA, GTZ, DFID 7 EOEEE KT —Iic k5

FELTEN TV D,

Auto Carto fEOSHAEEIZ LAUE, 1989 LUK 90 £ (F ¢ 1 £ on-going) (2 E5H %

RN H 5, Topography. Aerial Photo, Land Acquisition Survey 72 &4 Al #

(CHBEREMEIZOWT S EEEZFEA TN D, KIJFEE - 5EBFH 7 £ O NEA 5D

AARAEN L, JICAIZ K DR, KEVHILFERSOMERRL H 5,

(2% : Web %1 )
Genesis - HP : http://www.genesis.com.np/
Auto Carto ff: HP : http://www.autocarto.com.np/
Space Imaging South East - HP : http://www.sisea.co.th/about.html

3) v—harPH L NERBEICHND B

Al —harP g s b EPBTE O, FEBEESH O T 145, HizeE5EH
T DB T1HTH -T2, 2D 24T EIT 10 DEOMIC, JICA BIFITHIT 5 FE b
HHZ NG JICA DERLAZHFIEZATWL D EHREIND, D7l tb b
D 2f0%, Ty —T 4 ICHATORELFTEMT D LT, HogMAtEE v XU —%F
LTWabDEEZD,

Genesis fHII/KITEHZ D O OFHERERIT 72V [FFEAEEEBR ST O 08 (oF
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ORI, A, BHIPERRERA) TIN5 O THAUTFEE LEZR Y, Genesis fHAF
EHEBH AR LR TiE il Sz AL — 2 R I S E% %2 EhE LTz,
RBHEEEBRICEL T, FIHICAFT 581, HOBREORMZET S (90 HERN) 72
D, AREMAEOHERZFRNCTHRL T, +oRRiH0a b > THEETILENRD D,
MAEFTEIZOWTIE, AFTEL2FEOREAPH LI 202D (96 Fii) . Kk
L DBEMER - HISE~OEEBES WA EMEICHERECERWAEER S S, T2 TIOR
AR T AR I B R A R — R L UEEBBR TT = v 7 2179 2 LR HERET D,
R E - MIZEEESHTL, EARMICFARETHICED DN D LBESND, Tl
B OSHTRRRIZ BV TAHWICRRIERD H o 1256 (FXEREA O 0) | LERIEHR
ZHUEICARMMTED L OICT A0 IV EZRDDLET 1 DOy r—U 352 ENRHEE
LV,

4) HEEE - fEGESITRHEIC))N D 2 X MR

BRBGEITHEL L OMI B EESITRHEICOWT, TNENOMEKE, BE¥EER
FOax MR ZLTICR RS, 2 bX45ERAE THE L2BifiEHE N—2 & LT
JICA OWNERF DO DSEEE L L TRET LD ThH D, sbllZRENE, HE%
[ZOWTIE, AEFHE 2 T2 > b8 NEA B X OBFBHRIERE & oo LTk 5
nN5b0EEZ5,

O R m g ot d

ARMAEIL, Z LV A b RROTESAEIROF e Blds X ORI 2 8 3 2 72 0 O g
A & B KA 36 KOV T Uik 0 B AR E SGHH O L HURIADIR L, AR, AKERIC K
DR A R T 5 72D OFFMR A T TIRET D,
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#3. 16 WEEBGOSTHAED2 X MEE
FAEY T |8 3 o X MR
(HEmE TR
AR A Lo Eyitk | QF#AAL LA~ » 7 | IRSIC LISS fY (f & FHE)

BIROYT 4 )ik
(Ffismfg 1,502km2)

(FEAFRA)
ek H 0 k6 L OV 7
o )Rt pedsk

(£ & 30km X 1§ 4km
=120km?2) 5

YERK

Q@R EOHfEE S (17
—) AT X OHERDIR I,
Hiyg v AIREME ISR, JKIRTOK
A DA I D RERE

(DA~ -~ 7R
A~ / TR
(B)KIENT & 2 2B ¥k
E”iFEHkHﬂ EFRAHA~DE
B A O HERS

1 scene:

1.200US$ (140km X 140km)4

3 processing:

1,000US$ x 3=3,000US$
(Land use, Vegetation and
Topography)

Total 4,200 US$

IKONOS Geo Ortho Kit New
Collection fH34

(Unit Price)

1 m (Black/White) + 4m
Multispectral bundle:

50 US$/km?

2 processing:

25 US$/km? x 2= 50 US$/km?
New Collection Task Fee:
3,000 US$

(Total)

(50US$+50US$) x 120km2 +
3,000 US$ = 15,000 US$

Total 15,000 US$

4 140km X 140km 235/
5

— A7,

IKONOS D /N4 — & —{% 100km?,
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U=
SHEHTIR, FICHITEE S, THPRR, BE LA T T MRER. U D SRR
%*@C%@%&@%% WZFIHT 5, 7—ﬁ47®3§%% X2 (96 AR
KB L DB S WVIZOW TR RS T TIT 9. REFHRICEERL 2179 123 %
DEPD IV (FHE R 120km?2) | %MKﬂ%f&éo

#3. 17 MEEESTRAEDO =X MIEE

RETY T 5% i ax MR
(M i A1) \
X B A FEY Bk | (1) 1/10,000 v v 7 ERL T A THY (96 FRi)
ERDE T 4 )11 (2) Bk JE 1 Huvg v Al B '
(MEskmRg 1,502km2) AV SRR 1 sheet: 20 US$
Making Map:
25US$/km? x 120km?2=3,000
US$

Photo Interpretation:
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MINUTES OF MEETING
v OF
* PRELIMINARY STUDY ON UPGRADING FEASIBILITY STUDY
| ON
UPPER SETI (DAMAULI) STORAGE HYDROELECTRIC PROJECT
IN
THE KINGDOM OF NEPAL

; AGREED UPON BETWEEN
NEPAL ELECTRICITY AUTHORITY
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

Kathmandu, October 5, 2004

St
Wde_opetl 4/‘ r 7 e
Dr. Janak Lal Karmacharya - Mr. Yusuke MURAKAMI
Managing Director, . Team Leader,
Nepal Electricity Authority Preliminary Study Team,
(HMG/Nepal Undertaking) Japan International

7 Cooperation Agency
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The Nepal Electricity Authority (hereinafter referred to as “NEA” )
requested through His Majesty s Government of Napal to implement the Upgrading
Feasibility Study on Upper Seti (Damauli) Storage Hydroelectric Project in the
Kingdom of Nepal (hereinafter referred to as “the Study” ). In response to the
request, the Preliminary Study Team (hereinafter referred to as “the Team” )
organized by the Japan International Cooperation Agency (hereinafter referred to
as “JICA” ) was dispatched, following the previous mission in July 2004, and
had a series of discussions with the authorities concerned of the Government of
Nepal and NEA from October 1 to 8, 2004.

NEA and the Team have agreed to record the points discussed, as mentioned

in the following sections.

A. General terms

(1) Both parties have observed that it is essential for NEA to further develop
the power sources in accordance with the current and future circumstances,
namely existing capacity of 609 MW, and the future demand forecasts of 932.2
MW in 2011 and 1, 820. 3 MW in 2020, according to NEA Corporate Development Plan
FY2003/04 — FY2007/08, as discussed in the previous mission.

(2) Both parties have observed that, because most of the existing run—off-river
- type hydropower stations are unable to provide enough peak power in dry seasons,
storage¥type hydropower stations are crucially required, and that the Upper
Seti project could be a prospective storage—type hydropower project, as

discussed in the previous mission.

(3) Both parties have‘confirmed that JICA has been implementing‘new Guidelines

the
JICA Guidelines” ), and that the Study should conform to the JICA Guidelines,

[

for Environmental and Social Considerations (hereinafter referred to as

especially in the environmental and social aspects, as discussed in the

previous mission.

(4) The Team has confirmed that the EIA report prepared by NEA is under the legal
——
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approval process in the Government of Nepal. Both parties have agreed that
any additional outcome of the Study, especially of environmental and social
aspects, should be duly utilized as a basis for the project implementation

process.

(5) The Team explained that the JICA would approve the Scope of Work, which is
attached herewith, after the Team returns to Tokyo, and, after the approval,
the Scope of Work would be effective with the signature of Managing Director
of NEA and JICA Resident Representative of JICA Nepal Office. Also, NEA
explained that the Nepalese side needs the approval of the Government of Nepal,
especially for governmental undertaking issues in the Scope of Work. Both

. parties have understood the situation of both sides.
(6) The Team has agreed to carry out relevant technical training, which will be

carried out in Japan and funded by JICA. The Team replied that the request

would be conveyed to the officials concerned in the Government of Japan.
B. Study items

Both parties have confirmed that, in case that the implementation of the Study
is decided by both sides, the major points of the Study are as follows:

1. Technical aspects
(1) Topographic survey
Both parties have agreed that NEA would carry out additional ground survey of the
dam site and its vicinity during the dry season of this year, from November 2004
to May 2005, to supplement the accuracy of dam topography and to extend the survey
area upward to both banks, and that JICA would conduct aerial photo mapping of

a scale 1 to 10, 000 for the project area including reservoir, by applying existing

aerial photos.

(2) Drilling works
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The Team suggested the further drilling plan of additional seven (7) holes of
totélly 730 m depth at the dam site as indicated in the table below. NEA has proposed
to carry out the drilling works in this dry season, from November 2004 to May 2005,
principally on the basis of the suggestion after its detailed examination of site
access condition. The Team has appreciated the NEA proposal and expressed ‘that

the JICA study plan would be established referring to the proposal.

Table Proposed drillings to be done by NEA before JICA

Number | Length Direction Purpose Lugeon Location
(m) test _
B-1 150 Vertical ®,@,8 | 28 stages | High EL. at left bank
B-2 100 45°to left 0,2 18 stages | Mid. EL. at left bank -
B-3 Done 45°to left D,® — River EL. at left bank
B-4 Done Vertical OX) - River EL. at left bank
B-5 100 Vertical 0,2 18 stages | River EL. at right bank
B-6 100 45°to right 0,2 18 stages | River EL. at right bank
B-7 30 45°t0 left @ - River EL. at right bank
B-8 100 45°to right 0,2 18 stages | Mid. EL. at right bank
B-9 150 Vertical D,®,® | 28 stages | High EL. at right bank
Total 7 holes | 128 stages '
730m
Purpose:Dconfirmation of depth of suitable foundation
@confirmation of permeability

confirmation of depth of ground water
@confirmation of depth of river sediments

Referring to additional drillings in Item (2) in the Detailed Investigation Stage
of the Scope of Work, both parties have agreed that the drilling works would be
carried out continuously, after completion of the drilling in the above table.
NEA shall conduct additional drillings of approximately 400 m for dam foundation
on the basis of the plan to be proposed by the JICA study team. The JICA study
team will conduct additional drilling mainly for the sites of major structure

components, and the additional dam foundation, if any.
(3) Transmission line routes

Both parties have agreed that NEA would carry out the survey and environmental
studies for the transmission line route. JICA would review their results and advise
NEA as necessary. JICA would conduct the feasibility—grade design and preliminary

environmental studies of transmission lines based on the existing 25000 scale maps,

250
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or its equivalent, and reconnaissance survey.

2. Environmental and social aspects
(1) Stakeholders’ Meetings

Both parties have agreed that three stakeholders meeting shall
be held. The first will be at the time of the Inception Report
submission,thesecondInterhnReportsubmission,andthethird
Draft Final Report submission. '

It is agreed that the stakeholder meetings would b e held by
NEA with JICA assistance including preparation of necessary

documents, etc.

Stakeholders who shall be invited to the meetings will be
decided on with close collaboration among NEA and JICA study

team.
(2) Examination on Eutrophication Potential in the Reservoir

Both parties havé agreed that examination of eutrophication
potential will be studied, and that, if found necessary,
additional water quality monitoring will be carried out to
provide information necessary to carry out the eutrophication
'potentialstudy.Alsoitisagreedthat}sincetheeutrophication
will be determined not only by the influx of nutrients but by
the operation of dam, therefore the analysis on the impacts of
danoperationetc.overthewaterqualitYshallbejncorporated.

(3) Comprehensive Analysis of Watershed Management Based onMaps
Both parties have agreed that, in order to grasp the over-all

features of the watershed, satellite image analysis will be
conducted.
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The Team suggested that, to grasp the features of the ecosystems
{areas prone to land sliding, sensitive ecosystem areas etc.)
in the watershed, appropriate scale maps should be prepared
incorporating the satellite image analysis, the existing
information including available - vegetation information,
~outcomes of the EIA studies conducted by NEA.

Also, 1t 1is suggested that major factors influencing the
watershed management including land use pattern, agricultural
practices etc. shall also be incorporated in the maps, and that
several mitigation plans and enhancement measures prepared by
EIA study conducted by NEA shall be also incorporated in the
maps. This will provide the base for the comprehensive analysis

of impacts and measures.

(4) Enviionmental Impacts Associated with Layout and Operation
of the Dam

Both parties have recognized that several environmental impacts
are closely associated with the design and operation of the dam
(water levelof reservoir, methodsof sediments flushing, pattern
of water discharge etc.), and that analysis of these impacts
will be made based on the outcomes of the Upgrading Feasibility
Design Stage study. |

(5) Social and Cultural Aspects

Both sides have agreed that, based on the studies mentioned above
as well as the results of EIA study by NEA, additional analysis
on social and cultural aspects will be undertaken from the broad
viewpoints. The results of the study will be incorporated in
the maps.

(6) Further Development of Resettlement Plans

Based on the results of the Upgrading Feasibility Désign Stage
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as well as the results of EIA Study by NEA, and also based on
the related laws, regulations and systems, the study on the
resettlement will be undertaken at appropriate level.

The cost estimate aswell as theanalysis of the landavailability

for compensation and countermeasures will be pursued.

It was suggested that measures for affected population will be

studied from several angles including measures at community
level.

(7) Analysis of Social and Environmental Impacts of Alternatives

Analysisof several alternativesatdifferent level will bemade.
Among them, “without project” scenario and thermal power
generation as alternative will be studied. The study will cover
thevalidityofenergyoptions, level andimpactsofairpollution
over the population, cost for air pollution measures etc.
Alternatives at micro level such as the change of the place of
powerhouse, water level of reservoir, method of sediments
flushing etc, if necessary, will be made.

(8) Preparation of a Framework of an Environmental Management
Plan

On the basis of the additional environmental study, a framework
of environmental management plan will be prepared and total cost
for an environmental management plan will be estimated.

END

The draft of Scope of Work is attached herewith.
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(DRAFT)

SCOPE OF WORK
FOR
UPGRADING FEASIBILITY STUDY
ON
UPPER SETI (DAMAULI) STORAGE HYDROELECTRIC PROJECT
IN
THE KINGDOM OF NEPAL

AGREED UPON BETWEEN
NEPAL ELECTRICITY AUTHORITY
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

Kathmandu, Oct , 2004

Dr. Janak Lal Karmacharya Mr. Shinji YOSHIURA
Managing Director, Resident Representative,
Nepal Electricity Authority JICA Nepal Office
T (HMG/Nepal Undertaking)
kN ‘
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1. INTRODUCTION

In response to the request of His Majesty’s Government of
Nepal (hereinafter referred to as "the Government of Nepal"),
the Government of Japan decided to conduct the Upgrading
Feasibility Study (hereinafter referred to as “the Study”) on
Upper  Seti (Damauli) Storage  Hydroelectric Project
(hereinafter referred to as "the Project") in the Kingdom of
Nepal, in accordance with the relevant laws and regulations
in force in Japan.

Accordingly,theJapanInternationalCooperationAgency
(hereinafter referred to as "JICA"™), the official agerncy
responsiblefortheimplementationofthetechnicalcooperation
program of the Government of Japan, will undertake the Study
in close cooperation with the authorities concerned of the
Government of Nepal in accordance with the relevant laws and
regulations in force both in Nepal and Japan.

The present document sets forth the scope of work with
regard to the Study.

2. OBJECTIVE OF THE STUDY

The Study aims at formulating the optimum plan and
assessing its technical, economic and financial, #nd
environmental viabilities of the Project, at carrying out the
technology transfer to Nepalese counterpart personnel in the
course of the Study and at recommending further process of the
project implementation.

3. SCOPE OF THE STUDY

TheStudywillbeconductedonthebasisoftheEéasibility
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Study which has been carried out by Nepal Electricity Authority
(hereinafter referred to as “NEA”) within the scope of the
technical, economic and financial viabilities. The Study will
be carried out in the following three (3) stages. Stakeholder
meetings will be held at each stage.

1. Preliminary Study Sfage
2. Detailed Investigation Stage
. 3. Upgrading Feasibility Design Stage

The details at the respective stages are itemized as
follows:

1. Preliminary Study Stage
The scope of workinthis stage coversthe following items:
(1) Data collection and site reconnaissance

a. Collection and reviewof all existing data, reports and other
relevant information on the Project

b. Site reconnaissance focusing on topography, geology,
hydrology, environment and socioceconomic aspects

c. Collection of satellite images and aerial photos

(2) Power survey and scheme optimization

a. Review and analysis of relevant information on growth of
power consumption, forecasts of energy and peak demand,
characteristics of power consumption pattern, etc. in the
national system

b. Review and analysis of power system expansion programme
including those of transmission line and substation in the
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national systemrelated tothe power evacuation fromthe Project

c. Review of the existing proposal of the development scheme
of the Project, including alternative projects in the national
system

d. Preliminary layout designof alternative development schemes
and their comparative studies to select the optimumdevelopment
plan on the dam and powerhouse sites including waterway system

and transmission line
{3) Plan of detailed investigation

Preparation of the detailed investigationplan including
additional environmental and social study based on the optimum

development scheme derived from above studies.

2. Detailed Investigation Stage

Based on the result of studies in the Preliminary Study
Stage, the detailed investigation and their analysis will be
carried out for the selected site(s) as mentioned below.

(1) Topographic survey

Aerial photo mapping for the Project area including the
reservoir, and supplemental ground survey and mapping for the
sites of themain structure components such as damand spillway,
intake, surge tank, penstock route, powerhouse, tailrace,
transmissionlineroute,quarrysite,acceséroadsandtemporury

facilities etc., if necessary
(2) Geological investigation

a. Drillings and permeability tests at the sites of dam and

-, 7"rother major structure components such as surge tank, penstock
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route, powerhouse, quarry site, etc., if necessary

b. Excavation of exploratory adits at the dam and underground
powerhouse site, as necessary

Cc. Geophysical survey including electrical resistivity and
seismic refraction at the sites of dam and other major structure
components such as penstock route, powerhouse, quarry site,

etc., as necessary

d. Physical tests of samples including construction materials
e. seismicity survey

(3) Additional hydrological survey

a.Observationof riverwater level, rainfall andmeteorological

records

b. Measurement of sedimentation and river discharge
c. Hydrological study and analysis

(4) Additional environmental‘survey

Additional environmental and social surveys will be
carried out on the basis of Environmental Impact Assessment
which has been conducted by NEA in July 2004. This survey will
cover the followings.

a. Examination of eutrophication potential in the reservoir
The study on eutrophication potential will be conducted
using the water gquality monitoring data prepared by NEA and

additional data by JICA, if necessary. Attention should be paid
" that not only the influx of nutrients but also other factors
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such as operation of dam will have impacts on eutrophication.

b. Comprehensive analysis on watershed management based on the
maps and photos

The preparation of appropriate scale maps will be made
to grasp the overall features of watershed , to identify the
ecologically sensitive areas etc., and areas where mitigation
and enhancement measures would take place. Satellite images
analysis which will belnade‘by JICA, vegetation maps, outcomes
of EIA study by NEA wil.l be incorporated duly into maps so that
comprehensive analysis can be made.

c. Examination of environmental impacts associated with layout
design and operation of the dam

Several environmental impacts are closely associated
with the layout and operation of the dam. The analysis of these
environmental impacts will be made in collaboration of NEA and
JICA Study Team.

d. Further development of resettlement plans
Based on the results of the Upgrade Feasibility Design
stage as well as the results of EIA study by NEA, the study

to further develop the resettlement plan will be conducted.

e. Additional analysis on social and cultural aspects
Based on the studiesmentioned above aswell as the results
of EIA study by NEA, additional analysis on social and cultural

aspects will be undertaken from the broad viewpoints.

f. Analysis of social and environmental impacts of alternative

_ plans
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Analysis of alternative plan will be made. This will
include “without project” scenario as well as the analysis of
the impacts of thermal power generation over the environment,
population etc.

g. Reviewandadditional study by JICA study teamon transmission
line EIA which will be conducted by NEA

Both parties have agreed that NEA would carry out the
surveyandenvironmentalstudiesforthetransmissionlineroute.
JICA would review their results and advise NEA as necessary.
JICAWouldconductthefeasibility—gradedesignandpreliminary
environmental studies of transmission lines based on the
existing 25000 scalemaps, oritsequivalent, and reconnaissance

survey.
3. Upgrading Feasibility Design Stage

Based on the result of the studies in the Preliminary
Study Stage and the Detailed Investigation Stage, the upgrading
feasibility design, assessment of technical, economic and
financial viability, and the environmental assessment will be
carried out for the Project, as mentioned below:

(1) Layout design and optimization

a. Simulation study of reservoir operation for dam site, dam
height and flood routing as alternatives

b. Optimization of the Project, with site selection for the
dam and major structure components as alternatives

c. Optimization of the Project including development timing
based on the latest load forecast of the system, including the
_ Generation Expansion Programme and Power System Expansion
iw_\Programme

| j, % \ -



d. Layout design of the major structure components with their
optimization including turbines, generators and transmission
line, etc.

(2) Upgrading feasibility design

a. Technical design of all structure components and relevant
transmission lines including sediment flushing routing at the
upgrading feasibility stage

b. Preparation of relevant drawings

C. Preparationofbillofquantitiesat theupgrading feasibility
stage

(3) Study on environmental and social considerations

This study is an additional study to the Environmental
Impact Assessment Study which has been carried out by NEA in
July 2004.

a. Comprehensive analysis and evaluation on the environmental
survey results and assessment of the environmental impact,
covering the pre-construction stage, the construction stage
and the operation stage, including mitigation and management
measures and plans, monitoring programs, and cost estimate

b. The outcomes of the additional study on environmental and
social considerations carried out according to the JICA
Guidelines shall be duly utilized as a basis for the project
implementation process.

(4) Construction method and time schedule

_a. Study of the construction method of the structure components
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including temporary facilities, river diversion routing and

transmission line
b. Development of the construction schedule
(5) Project cosf estimate
The Project cost estimate in terms of foreign and local
components including price and physical contingencies and

development of its annual disbursement schedule

(6) Economic and financial evaluation

a. Economic evaluation with Cost-benefit Analysis Method and
Economic Internal Rate of Return (EIRR)

b. Financial evaluation with the Financial Internal Rate of
Return (FIRR)

(7) Recommendations

Recommendations for further works

4. STUDY SCHEDULE

The Study will be conducted in accordance with the
TentativeTime ScheduleasshowninAppendixIattachedherewith.

5. REPORTS

JICA shall prepare and submit the following reports in
English to NEA after discussion with NEA:

Inception Report (15 copies)
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(2) Survey Progress Report (15 copies)
(3) Environmental and Social Considerations Study Report (15
copies)
(4) Interim Report (15 copies)
(5) Draft Final Report (15 copies)
NEAwill provide JICAwith the comments on the Draft Final
Report within one month after its reception.
(6) Final Report (30 copies) with digital data (one CD)

6. DEMARCATION OF THE TECHNICAIL UNDERTAKING

The demarcation of technical undertakings by JICA and
NEA is stipulated in Appendix II attached herewith.

7. UNDERTAKING OF NEPALESE SIDE

1. To facilitate smooth conduct of the Study, Nepalese side
shall take necessary measures:

(1) to permit the members of the Japanese study team to enter,
leave and sojourn in Nepal for the duration of their assignment
therein,andexemptthemfromfo:eignregistrationrequirements
and consular fees,

(2) to exempt the members of the Japanese study team from taxes,
duties, fees and other charges on equipment, machinery and
other materials brought into Nepal and out for the conduct of
the Study,

(3) to exempt the members of the Japanese study team from income
tax and charges of any kind imposed on or in connection with
any emoluments or allowances paid to the members of the Japanese
study team for their services 1in connection with the

implementation of the Study,
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(4) to provide necessary facilities to the Japanese study team
for remittance as well as utilization of the funds introduced
into Nepal from Japan in connection with the implementation
of the Study,

2. Nepalese side shall bear claims, if any arises, against the
members of the Japanese study team resulting from, occurring
in the course of, or otherwise connected with the discharge
oftheirdutiesjjltheimplementathmnoftheStudy,exceptwhen
such claims arise fronlgrosé negligence or willful misconduct
on the part of the members of the Japanese study team.

3. NEA shall act as a counterpart agency to the Japanese study
team and also as a coordinating body in relations with other
governmental and non-governmental organizations concerned for
the smooth implementation of the Study.

4. NEA shall, at its expense, provide the Japanese study team
with the followings, in cooperation with other organizations
concerned:

(1) security-relatedinformationonaswell asmeasurestoensure
the safety of the Japanese study Team;

(2) information on as well as'support in obtaining medical
services; |

(3) available data and information related to the Study,
(4) counterpart personnel,

(5) office(s) equipped with suitable furniture in Kathmandu
and its wvicinity area of the site,

(6) credentials or identification cards

8. OTHERS

JICA and NEA shall consult with each other in respect
. of any matter that may arise from or in connection with the
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Equipment

1. LIST OF DRILLING EQUIPMENT AVAILABLE WITH HYDRO ENGINEERING & DEVELOPMENT CO. (P) LTD.

Sn. Description Qnty Made Type Manufactured | Capacity | Owned | Present { Persent
Brand condition| Location
A|DRILRIGS FOR DIAMOND CORE DRILLING
1 |Wireline Drilling Rig with NQ swivel head 1 India V-180 1990 300 m Owned | Good | Kathmandu
and extra wireline winch.
2 |Longyear 1 Canada L-34 1970 200m Owned | Good | Kathmandu
3 |Rotary Drill Rig with hydraulic swivel head 1 England 12B 1982 150m Owned | Good | Kathmandu
powered by diesel engine.(Joy Sullivan)
4 {Ratary Drill Rig with hydraulic swivel head 1 India V-35 1986 150 m Owned | Good | Kathmandu
powered by P3 diesel engine. (Vol-35) )
5 [Rotary Drill Rig with hydraulic swive! head 4 Japan KT-2D 1988 100 Owned | Good one at site
(Koken)
6 |Portable Rotary Drill Rig with hydraulic 2 Japan Koken 1988 60 Owned | Good | Kathmandu
swivel head powered by electric motor for
underground drilling.
7 |Portable Rotary Drili Rig with mechanical 3 Japan Koken 1988 30m Owned [ Good one at site
screw feed system.
8 {Percussion Drill Rig with diesel engine. 2 India - 1990 40m - | Owned | Good | Kathmandu
B |IWATER PUMPS FOR WATER PRESSURE TEST.
1 {Longyear pump 1 Canada - 1970 200 lit/min. | Owned | Good | Kathmandu
2 |Cat pump 1 UK - 1970 150 lit/min. | Owned | Good | Kathmandu
3 |B.W. high pressure water pump with diesel 1 China - 1985 200 m Owned | Good | Kathmandu
engine.
4 |Voltas pressure pump with diesel engine. 4 India - 1988 100 m Owned [ Good two at site
5 |Bean Royal pressure pump with diesel engine. 1 USA - 1988 100 m Owned | Good | Kathmandu
6 |Portable pressure pump with electric & diesel 3 Japan - 1990 100 m Owned | Good | Kathmandu
motor.
C |GENERATOR -
1 |Generator 1 Japan - 1992 25KVA | Owned | Good | Kathmandu
2 |Generator 1 India - 1999 300W Owned | Good | Kathmandu
D |WIRE LINE DRILLING. Owned | Good | Kathmandu
1 [NQ Wire Line Drill set 200 m India - - Owned | Good | Kathmandu
E |SPECIAL BARREL
1 [Tripie Tube Barrel for special job only India Owned | New Kathmandu
F |ACCESSORIES.
1 |DCDMA standard casings, core barrels 1000 m | india - - Ovwned | Good | Kathmandu
drill rods are enough in stock.
2 |Diamond bits of various types & sizes like 1000m India - - Owned | Good | Kathmandu
HW, NW, BW, NX, BX, AX, NQ, 76 mm.
66 mm, 56mm.
3 [Tungsten Carbide bit of various types and 1000 m India - - Owned | Good | Kathmandu
sizes like HW, NW, BW, NX, BX, 76, 66 mm
G (MISCELLANEQUS
1 |Drive hammer (150kg) for percussion drill. 2 india - - Owned | Good | Kathmandu
2 |Drive hammer (65 kg) for SPT/DCP tests. 4 India - - Ovwned | Good | Kathmandu
3 |SPT split tube for sampling. 6 india - - Owned | Good | Kathmandu
4 |CPT cone 6 India - - Owned | Good | Kathmandu
5 [SPT shoe. 12 India - - Owned | Good | Kathmandu
6 |Packer test assembly for Lugeon tests. 6 India - - Owned | Good | Kathmandu
7 [Permeability test assembly 4 India - - Owned | Good | Kathmandu
8 |Schmidt Hammer for insitu rock strength tests 1 Germany - - Owned | Good | Kathmandu
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2. LIST OF GEOPHYSICAL EQUIPMENT WITH HYDRO ENGINEERING & DEVELOPMENT CO. (P) LTD.

Equipment

a b

G bW m

]

SEISMIC REFRACTION SURVEY

ABEM Terraloc Mkll system seismograph
(24 channels) with CRT display, key board
and digital tape recorder

ABEM battery

ABEM Terraloc Printer

Geophones (Natura! frequency = 10 Hz)
Geophone cable (12 Takein points)

Shot box, Cable reels, hammer and plates

RESISTIVITY SURVEY

ABEM Terramenter SAS 300C

ABEM Terrameter SAS 2000 Booster
ABEM Governer SAS 2300

ABEM sounding cable reel set

Steel electrodes for use as

current & potential electrodes

ABEM UBC Universal battery charger
a. Data processing Software

b. Data processing Software

30

some

some

some

Sweden

Sweden

Sweden
Sweden

Sweden
Sweden
Sweden
Sweden

Sweden
Sweden

Sweden | RES2DINV

USA

RSXIP2DI

1995

1995

1995
1995

1995
1995
1995
1995

1995
1995
1995
1996

Owned

Owned

Owned
Owned

Owned
Owned
Owned
Owned

Owned
Owned
Owned
Owned

Good

Good

Good

Good

Good
Good
Good
Good

Good
Good

Kathmandu

Kathmandu

Kathmandu
Kathmandu

Kathmandu
Kathmandu
Kathmandu
one at site

Kathmandu
Kathmandu
Kathmandu
Kathmandu
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Equipment

. IN-SITU (PLATE LOADING AND SHEAR) ROCK TEST HYDRO ENGINEERING & DEVELOPMENT

NATIONAL INSTITUTE OF ROCK MECHANICS KARNATAKA, INDIA)

.(P) LTD. IN ASSOCIATION WITH

1 [Equipments
a. Normal Loading - - - - - - - India
b. Shear Loading - - - - - - - India
c. Deformation measuring - - - - - - - India
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SCOPE OF WORK
FOR ’
UPGRADING FEASIBILITY STUDY
ON
UPPER SETI (DAMAULI) STORAGE HYDROELECTRIC
PROJECT
IN
THE KINGDOM OF NEPAL

AGREED UPON BETWEEN
NEPAL ELECTRICITY AUTHORITY
AND
JAPAN INTERNATIONAL COOPERATION AGENCY

Kathmandu, November 24, 2004

oo, e

Dr. Janak Lal Kdrmacharya Mr. Shinji YOSHIURA
Managing Director, Resident Representative,
Nepal Electricity Authority JICA Nepal Office
(HMG/Nepal Undertaking)
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1. INTRODUCTION

In response to the request of His Majesty’s Government of
Nepal (hereinafter referred to as "the Government of Nepal'),
the Government of Japan decided to conduct the Upgrading
Feasibility Study (hereinafter referred to as “the Study”) on
Upper  Seti (Damauli) Storage  Hydroelectric Project
(hereinafter referred to as "the Project") in the Kingdom of
Nepal, in accordance with the relevant laws and regulations

in force in Japan.

Accordingly, the Japan International Cooperation
Agency (hereinafter referred to as "JICA"), the official
agency responsible for the implementation of the technical
cooperation program of the Government of Japan, will undertake
the Study in close cooperation with the authorities concerned
of the Government of Nepal in accordance with the relevant laws

and regulations in force both in Nepal and Japan.

The present document sets forth the scope of work with
regard to the Study.
2. OBJECTIVE OF THE STUDY

The Study aims at formulating the optimum plan and
assessing its technical, economic and financial, and
environmental viabilities of the Project, at carrying out the
technology transfer to Nepalese counterpart personnel in the

course of the Study and at recommending further process of the

project implementation.

3. SCOPE OF THE STUDY

The Study will be conducted on the basis of the Feasibility




Study which has been carried out by Nepal Electricity Authority
(hereinafter referred to as “NEA”) within the scope of the technical,
economic and financial viabilities. The Study will be carried out
in the following three (3) stages. Stakeholder meetings will be held

at each stage.
1. Preliminary Study Stage
2. Detailed Investigation Stage

3. Upgrading Feasibility Design Stage

The details at the respective stages are itemized as

follows:
1. Preliminary Study Stage

The scope of work in this stage covers the following items:
(1) Data collection and site reconnaissance

a. Collection and review of all existing data, reports and

other relevant information on the Project

b. Site reconnaissance focusing on topography, geology,

hydrology, environment and socioeconomic aspects

c. Collection of satellite images and aerial photos

(2) Power survey and scheme optimization

a. Review and analysis of relevant information on growth of
power consumption, forecasts of energy and peak demand,
characteristics of power consumption pattern, etc. in the

national system

b. Review and analysis of power system expansion programme

including those of transmission line and substation in the
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national system related to the power evacuation from the Project

c. Review of the existing proposal of the development scheme
of the Project, including alternative projects in the national

system

d. Preliminary layout design of alternative development
schemes and their comparative studies to select the optimum
development plan on the dam and powerhouse sites including

waterway system and transmission line
(3) Plan of detailed investigation

Preparation of the detailed investigation plan
including additional environmental and social study based on

the optimum development scheme derived from above studies.
2. Detailed Investigation Stage

Based on the result of studies in the Preliminary Study
Stage, the detailed investigation and their analysis will be

carried out for the selected site(s) as mentioned below.
(1) Topographic survey

Aerial photo mapping for the Project area including the
reservoir, and supplemental ground survey and mapping for the
sites of the main structure components such as dam and spillway,
intake, surge tank, penstock route, powerhouse, tailrace,
transmission line route, quarry site, access roads and

temporary facilities etc., if necessary
(2) Geological investigation

a. Drillings and permeability tests at the sites of dam and

other major structure components such as surge tank, penstock

b 2%




route, powerhouse, quarry site, etc., if necessary

b. Excavation of exploratory adits at the dam and underground

powerhouse site, as necessary

c. Geophysical survey including electrical resistivity and
seismic refraction at the sites of dam and other major
structure components such as penstock route, powerhouse,
quarry site, etc., as necessary

d. Physical tests of samples including construction materials
e. seismicity survey

(3) Additional hydrological survey

a. Observation of river water level, rainfall and

meteorological records
b. Measurement of sedimentation and river discharge
c¢. Hydrological study and analysis
(4) Additional environmental survey
Additional environmental and social surveys will be
carried out on the basis of Environmental Impact Assessment
which has been conducted by NEA in July 2004. This survey will
cover the followings.
a. Examination of eutrophication potential in the reservoir
The study on eutrophication potential will be conducted using
the water quality monitoring data prepared by NEA and additional

data by JICA, if necessary. Attention should be paid that not only

the influx of nutrients but also other factors such as operation
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of dam will have impacts on eutrophication.

b. Comprehensive analysis on watershed management based on the
maps and photos

The preparation of appropriate scale maps will be made
to grasp the overall features of watershed , to identify the
ecologically sensitive areas etc., and areas where mitigation
and enhancement measures would take place. Satellite images
analysis which will be made by JICA, vegetation maps, outcomes
of EIA study by NEA will be incorporated duly into maps so that

comprehensive analysis can be made.

c. Examination of environmental impacts associated with

layout design and operation of the dam

Several environmental impacts are closely associated
with the layout and operation of the dam. The analysis of these
environmental impacts will be made in collaboration of NEA and
JICA Study Team.

d. Further development of resettlement plans

Based on the results of the Upgrade Feasibility Design
stage as well as the results of EIA study by NEA, the study

to further develop the resettlement plan will be conducted.

e. Additional analysis on social and cultural aspects

Based on the studies mentioned above as well as the
results of EIA study by NEA, additional analysis on social and

cultural aspects will be undertaken from the broad viewpoints.

f. Analysis of social and environmental impacts of alternative

plans

/
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Analysis of alternative plan will be made. This will
include “without project” scenario as well as the analysis of
the impacts of thermal power generation over the environment,

population etc.

g. Review and additional study by JICA study team on
transmission line EIA which will be conducted by NEA

Both parties have agreed that NEA would carry out the
survey and environmental studies for the transmission line
route. JICA would review their results and advise NEA as
necessary. JICA would conduct the feasibility-grade design
and preliminary environmental studies of transmission lines
based on the existing 25000 scale maps, or its equivalent, and

reconnaissance survey.
3. Upgrading Feasibility Design Stage

Based on the result of the studies in the Preliminary Study
Stage and the Detailed Investigation Stage, the upgrading
feasibility design, assessment of technical, economic and financial
viability, and the environmental assessment will be carried out for
the Project, as mentioned below:

(1) Layout design and optimization

a. Simulation study of reservoir operation for dam site, dam

height and flood routing as alternatives

b. Optimization of the Project, with site selection for the

dam and major structure components as alternatives

c. Optimization of the Project including development timing

based on the latest load forecast of the system, including the

Generation Expansion Programme and Power System Expansion

Programme
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d. Layout design of the major structure components with their
optimization including turbines, generators and transmission

line, etc.
(2) Upgrading feasibility design

a. Technical design of all structure components and relevant
transmission lines including sediment flushing routing at the

upgrading feasibility stage
b. Preparation of relevant drawings

c. Preparation of bill of quantities at the upgrading

feasibility stage
(3) Study on environmental and social considerations

This study is an additional study to the Environmental
Impact Assessment Study which has been carried out by NEA in
July 2004.

a. Comprehensive analysis and evaluation on the environmental
survey results and assessment of the environmental impact,
covering the pre-construction stage, the construction stage
and the operation stage, including mitigation and management

measures and plans, monitoring programs, and cost estimate
b. The outcomes of the additional study on environmental and
social considerations carried out according to the JICA
Guidelines shall be duly utilized as a basis for the project
implementation process.

(4) Construction method and time schedule

a. Study of the construction method of the structure
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components including temporary facilities, river diversion

routing and transmission line
b. Development of the construction schedule
(5) Project cost estimate

The Project cost estimate in terms of foreign and local
components including price and physical contingencies and
development of its annual disbursement schedule

(6) Economic and financial evaluation

a. Economic evaluation with Cost-benefit Analysis Method and

Economic Internal Rate of Return (EIRR)

b. Financial evaluation with the Financial Internal Rate of
Return (FIRR)

(7) Recommendations

Recommendations for further works

4. STUDY SCHEDULE

The Study will be conducted in accordance with the Tentative

Time Schedule as shown in Appendix I attached herewith.

5. REPORTS

JICA shall prepare and submit the following reports in
English to NEA after discussion with NEA:

(1) Inception Report (15 copies)
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(2) Survey Progress Report (15 copies)
(3) Environmental and Social Considerations Study Report (15
copies)
(4) Interim Report (15 copies)
(5) Draft Final Report (15 copies)

NEA will provide JICA with the comments on the Draft
Final Report within one month after its reception.

(6) Final Report (30 copies) with digital data (one CD)

6. DEMARCATION OF THE TECHNICAL UNDERTAKING

The demarcation of technical undertakings by JICA and
NEA is stipulated in Appendix II attached herewith.

7. UNDERTAKING OF NEPALESE SIDE

1. To facilitate smooth conduct of the Study, Nepalese side
shall take necessary measures:

(1) to permit the members of the Japanese study team to enter,
leave and sojourn in Nepal for the duration of their assignment
therein, and exempt them from foreign registration

requirements and consular fees,

(2) to exempt the members of the Japanese study team from taxes,
duties, fees and other charges on equipment, machinery and
other materials brought into Nepal and out for the conduct of
the Study,

(3) to exempt the members of the Japanese study team from
income tax and charges of any kind imposed on or in connection
with any emoluments or allowances paid to the members of the
Japanese study team for their services in connection with the

implementation of the Study,



(4) to provide necessary facilities to the Japanese study team
for remittance as well as utilization of the funds introduced
into Nepal from Japan in connection with the implementation
of the Study,

2. Nepalese side shall bear claims, if any arises, against the
members of the Japanese study team resulting from, occurring
in the course of, or otherwise connected with the discharge
of their duties in the implementation of the Study, except when
such claims arise from gross negligence or willful misconduct

on the part of the members of the Japanese study team.

3. NEA shall act as a counterpart agency to the Japanese study
team and also as a coordinating body in relations with other
governmental and non-governmental organizations concerned

for the smooth implementation of the Study.

4. NEA shall, at its expense, provide the Japanese study team
with the followings, in cooperation with other organizations

concerned:

(1) security-related information on as well as measures to
ensure the safety of the Japanese study Team;

(2) information on as well as support in obtaining medical
services;

(3) available data and information related to the Study,
(4) counterpart personnel,

(5) office(s) equipped with suitable furniture in Kathmandu
and its vicinity area of the site,

(6) credentials or identification cards

8. OTHERS

JICA and NEA shall consult with each other in respect
of any matter that may arise from or in connection with the
Study.
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Preparatory Study for Development Study (F/S)
Date: 21 October 2004

1. Title of the Cooperation Project and Name of the Project Proponent
Title: Upgrading Feasibility Study on Upper Seti (Damauli) Storage Hydroelectric
Project

The Project Proponent: Nepal Electricity Authority (NEA).

2. Outline of the Project

The purpose of the Project is to construct a Storage Hydropower Dam consisting of
about 136m high Dam Reservoir with the area of about 7.69km2 and an underground
power house located at the toe of the dam, located in Tanahu District in Western

Development Region.

3. Legal Framework of Environmental and Social Considerations
3.1 Major relevant laws, guidelines, policies etc. and their contents
(i) Water Resources Act (1992)

* The objective of the Water Resources Act is to make legal arrangements for
determining beneficial use of water resources, preventing environmental and other
hazardous effects, and also for keeping water resources free from pollution.

The Act strives to minimize environmental damage to water bodies through
environmental impact assessment studies. The Act stipulates soil erosion, flooding,
landslides or any significant impacts on the environment should be avoided in all
use of a water body.

(i) Land Acquisition Act 2034

Land Acquisition Act is one of the important acts that have a bearing on the
implementation mechanisms and mitigation of adverse impacts of power projects.
The Act 2034 covers all aspects of land acquisition and compensation of land and
other assets.

It authorizes the government to acquire land for public purpose by providing
compensation to the private landowners. The Act has made provisions for the
constitution of a Compensation Fixation Committee (CFC) which consists of CDO,

Chief District Land Administration and Revenue Office, Project Chief or officer
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designated by the CDO and Representative of the DDC.

(iii) Forest Act 2049 and Rules 2052
The Act requires decision-makers to take account of all forest values, including
environmental services and biodiversity.
It emphasizes the development and implementation of an approved work plan for
different categories of forest, i.e. community forests, leasehold forests, private
forests and religious forests.

(iv) Soil and Watershed Conservation Act (1982)

« The Act is devoted to the protection of watershed. Under Section 10 of SWCA,
power is extended to the Watershed Conservation Officer to grant permission to
construct dams, drainage ditches and canals, cut privately owned trees, excavate
sand, boulders and soils, discharge solid waste and establish industry or residential
areas within any protected watersheds.

(v) Aquatic Animals Protection Act (1961, amendment 1999)
The provision of the AAPA obliges the proponent to construct fish ladder at the
damsite to ensure the movement of aquatic animal. If it is not possible, the
proponents should establish fish hatchery or nursery, close to the damsite for
artificial reproduction and ex situ conservation.

(vi) National Park and Wildlife Protection Act 2029 (1973)

* All wildlife species within National Parks are protected from exploitation through
the this Act.

* The Buffer Zone Management Regulation was passed in 1994 and applies to all
parks and protected areas.

(vii) Environment Protection Rule (1997. amended in 1999.)
The Environment Protection Rule (EPR) was endorsed in June 1997 and was made
under the provision of the Environment Protection Act.

* The EPR adopts the environmental assessment criteria mentioned in the EIA
Guidelines. However, the EPR establishes the administrative framework for
assessing, exhibition and determination of the EIA in terms of issues needing to be
addressed and the format/layout of the EIA document.

(viii) National Environmental Impact Assessment Guidelines (1993)
The National Environmental Impact Assessment (EIA) Guidelines set out the

process for the environmental review and management of infrastructure projects in
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all sectors and the respective roles of certain agencies and project proponents.

* With regard to environmental management in the hydropower projects, the
Ministry of Water Resources drafted a separate EIA Guidelines for the Water
Resources Section in 1993 which were revised by Ministry of Population and
Environment in 1997. The revised draft EIA Guidelines fore the Water Resources
Sector 1054 also contains steps for EIA report preparation.

(ix) The Nepal Biodiversity Strategy (2002)

- The Nepal biodiversity strategy has given emphasis to ensuring effective '
implementation of the existing laws regarding EIA.

= The National Biodiversity Strategy plan describes the protection and wise use of
the biologically divers resources of the country, the protection of ecological
processes and systems, and the equitable sharing of all ensuing benefits on a
sustainable basis, for the benefit of the people and to honour obligations under the

Convention on Biological Diversity.

3.2 National Environmental Policy Related to EIA _
(i) The environmental conservation was included in the policies since the Fifth Plan
(1975-1980). Then the second milestone was taken during the Sixth Plan. The Sixth
Plan under the environment and land use policy emphasized the integration of
environmental aspects into the construction of large-scale development projects. Then
finally in the Seventh Plan it was stated that the development programs will be
implemented only after an approved EIA study is available.
(i) The Seventh Plan outlines the need for carrying out EIA process of industrial,
tourism, transportation, water resources, urbanization, agriculture, forests and other

/ development programs to identify and mitigate adverse impacts on the environment.
(ii1) The Eighth, Ninth and Tenth five year plans have further emphasized the making
more effective EIA systems. In these three five year plans followings were included.

- the formulation of sectoral guidelines

- promotion of participatory EIA system

- inclusion of mitigation cost into total project cost

3.3 EIA Process
(i) EIA process set out by the EPR and EIA Guidelines of Nepal is as follows (please
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note that the case of hydropower project is taken up). It takes about 6 months from the
preparation of the draft EIA Report by proponent.

O EIA study conducted by proponent (NEA)

[ Preparation of draft EIA Report by NEA

O Submission of a final EIA Report to Ministry of Water Resource

O Submission of the final EIA Report to the Ministry of Population and Environment

[J Public Notice published by the Ministry of Population and Environment

1 Evaluation of the final EIA Report by the Ministry of Population and Environment

00 Approval by the Ministry of Population and Environment

(ii) EIA scooping document and TOR for EIA study are to be prepared according to
EPR, EIA Guidelines. Series of public consultations in several forms (household

questionnaire, key information survey, public hearing) takes place during the EIA Study.

4. Outline of the Location

The Upper Seti Storage Hydroelectric Project lies in the Tanahu District of Western
Development Region. The District has an area of 1546 km2 and population of 304496
as per 1991 census and density of the population is 197 persons per km2. The main
project facilities and the reservoir will extend into eight Village Development
Committees (VDCs) of Tanahu District namely Bhimad VDC, Kahu Shivpur VDC, Kot
Burbar VDC, Majhkot VDC and Chhan VDC, Rani Pokhari VDC, Jamune VDC,
Damauli and Pokharibhanjyan VDC.

The Hindu caste group dominates the project impact area and has a composition of
different ethnic groups. Magars are the numerically dominant caste followed by
Bhramin and Newars. Other ethnic/caste groups in the project area are Gurung, Chhetri

and other occupational castes like Kami, Damai and Kumal.

Agriculture and livestock is the main stay of a large majority of the people in the project
area providing both employment and livelihood. The major crops grown in the project
area are paddy, wheat, maize and millet, whereas the cash crops constitute of mustard,

potato, legume, fruits and vegetables.

The project area is relatively good in terms of social infrastructure as well as in
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government services. There are government services, health posts, police posts, schools,
campuses etc. The project area is comparatively advanced in terms of literacy in
comparison to that of other districts. The overall literacy rate of the sampled population
is estimated at 78%, which is also much higher when compared to that of the national

average of 39.6%.

Dumauli bazaar is the main market, which provides market facilities to the people living
around the area. Similarly, Bhimad Bazzar, which is also near to the reservoir area, is
also considered as a economically active market center. Trade and business activities in
these project area basically includes groceries and teashops. There markets area also

provides all types of goods as these places have access to road.

Although the project is located in semi-urban area, the project area is not an active
tourist spot. However, few places of religious and cultural significance like the Vyas
cave of Damauli attract the local and Nepalese tourist. White water rafting has been

only recently opened to tourism but not widely done.

5. Current Situation of On-Going EIA Process
As of October 2004, the EIA Report was submitted by the Ministry of Water Resources

to the Ministry of Population and Environment.

6. Method of EIA Study and Major Results of the EIA Study Conducted by NEA

6.1 Approach and Methodology

(i) The Method and Approach Applied to the EIA Study

The method and approach applied to the Study are based on the National EIA
Guidelines (1993), the Environmental Protection Rule (EPR) (1997), and the
Environmental Protection Act (1997). The format to prepare TOR for the EIA Study is
set forth by the EPR.

(ii) TOR for the EIA Study

TOR for the EIA Study for Uppef Seti Storage Project which was prepared by the NEA
in 2001 and submitted to the MOPE through MOWR consists of the following study
components. EIA Study was conducted by NEA based on this TOR.
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1. Introduction
2. Project Location and Salient Features
3. Study Methodology
3.1 Study Area
3.2 Work Plan for the EIA Study
- Physical Environment (10 tasks)
- Biological Environment (7 tasks)
- Socio-Cultural Environment (12 tasks)
- Public Involvement Plan
4. Review of Act, Policy, Regulation and Guidelines
5. Time, Schedule, Budget and Resource Persons
6. Specific Environmental Effects
6.1 Physical Environment (20 key concerns for the physical
environmental impacts)
6.2 Biological Environment (10 key concerns for the biological
environmental impacts)
6.3 Socio-Cultural Environment (22 key concerns for socio-cultural
environmental impacts)
7. Analysis of the alternatives to the Proposed Project
8. Development of the Environmental Mitigation Plan
9. Development of the Environmental Monitoring Plan
10. Auditing Plan
11. Report Format and Deliverables
111 Environmental Impact Assessment Report Format
11.2 Annexes of EIA Report
12. Conclusion and Recommendations
Annex 1 Household Questionnaire and Checklists
(iii) Categorization of the Area
The Study area was categorized into 4 areas, namely
* Upstream Zone
* Downstream Zone
* Inundated Zone (created by Reservoir)

» Site Areas.
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The areas were further classified according to the magnitude of impacts, namely

* High Impacts Zone (9.17 km2)

* Moderate Impact Zone (388 km?2)

Low Impact Zone (1546 km2)
(iv) EIA Study Team

The study team was formed which consists of aquatic biologist, forester, botanist,
sociologist, economist, environmental engineer and hydropower engineer. The team
carried out the baseline data collection. Further, for the biological data, the project area
was surveyed to obtain direct evidence of the wildlife species presence, their status and
habitat. Primary data/information on socio-economic environment were collected from
the questionnaire interview, checklist, focus group discussion and observation of the

site.

6.2 Important Results of the EIA Study Conducted by NEA
(1) Baseline Conditions
EIA Study report reveals several important geological and ecosystem features of the
watershed and inundated areas. The followings are the findings of the EIA Study to
which we might pay due attention in planning environmental and social considerations
study in the Upgrading F/S to be conducted by JICA.
(i) Physical Environment
The features of the watershed, damsite, inundated areas were analyzed. The main points
to which due attention needs to be paid are as follows.
» watershed of the Seti River is relatively stable around the impacts area and mostly
along the reservoir stretch
The areas at some places along the reservoir area are very poor because they are
consisted of loose materials which is expected to be transported and deposited in
the reservoir as sediments.
(ii) Biological Environment
The EIA Study covers vegetation, community forests, wildlife, and fish/aquatic life.
Dominant plant species, birds, wildlife, aquatic organisms have been listed up. Great
efforts have been made for the fish/aquatic life survey and the results were compiled in
a separate EIA Report II. The main points to which attention needs to be paid are as

follows.
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* Forests are in mostly sparse form and this applies to the dam, powerhouse sites and
access road.
* There are six community forests in the reservoir area. Only some parts of these
forests are to be affected by the impounding of reservoir.
*+ Wildlife survey has been conducted and major names of mammals, birds, reptiles
and amphibians have been listed up. 32 species of fish have been identified. Out of
32 species 5 were long distance migrant, 6 midrange migrant.
The estimated total catch by the part time and occasional fishermen as 11440 kg ,
Rs.1144400 equivalent. 35 species of phytoplankton, 13 species of zooplankton
and 23 species of insects were recorded.
(i) Socio-economic and Cultural Environment
Wide range of socio-economic survey has been conducted. Major findings to which
attention needs to be paid are as follows.
* There are 8 Village Development Committees (VDCs).
With respect to the religion, the Hindu caste group dominates in the project area
and has a composition of different ethnic groups.
* Agriculture and livestock are the main stay of a large majority of the people.
Social infrastructure as well as government service are relatively good (health post,
police posts, schools etc.). 2 markets (bazaar) provide all types of goods.
* Although the project area is not an active tourist spot, there are few places of
religious and cultural significance.
(2) Environmental and Social Impacts Identified
The Study analyzed potential significant, adverse impacts in both construction and
operation phase.
(i) Physical Environment
The Study estimates the lands areas and its feature. These are the basis for the cost
estimate of compensation. Also the Study analyzed the potential impacts over the
downstream, areas prone to land sliding etc. Impacts which need to pay due attention
are as follows.
“Land take” is total 917 ha. Some are permanent (P) and others are temporary (T),
namely reservoir (P:8.9ha), damsite and powerhouse (P:Sha), construction access
road (P:2ha), borrow pits and quarry areas (T:5 ha), temporary construction camps

(T:10ha) , permanent work camp (P:5ha).
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* The impacts over the downstream in the dry season was studied but the study
concludes that there will not be any significant impacts thanks to the Madi river
which conflows at 2.4 km from the proposed damsite.

» There are weak areas susceptible to slide. Some sections of reservoir exhibits
typical vertical bank erosion of loosely consolidate terraces. After impounding,
further slides and slope failures can be expected.

* The slope failure and land use practice change in the upper catchment area will
increase sediments in the reservoir and decrease the live storage of the reservoir.

 The effects such as temperature and nutrient stratification is not expected to be
severe thanks to the short retention time of less than a month (27 days).

* About the water use, it was found from the field survey that the Seti river water
has not been used for irrigation, water supply purpose and the adverse impacts due

“to the damming of the river on the existing water uses and water rights is not
significant.
(ii) Biological Environment Impacts
The Study places focus on the impacts over the terrestrial and aquatic ecosystems in the
project impact areas. The measures against these impacts were formulated (refer to 6.5
below). Major points to which attention needs to be paid are as follows.

*. There will be no major impacts on the natural vegetation. But some site specific
impacts are likely to occur including loss of vegetation due to site clearance and
increased demand for fuel wood and timber.

+ The vegetation loss due to site clearance and creation of reservoir will take place
both in government (dam and reservoir site) and community forests. The natural
vegetation is sparse with less crown coverage below 425 m level although some
protected species will be lost. '

- Habitat destruction, loss of spawning ground etc. are the possible impacts likely to
occur in construction phase of the project.

* The operation phase impacts include changes of riverine habitat in reservoir area,
blockage of fish migration, reduced flow, changes in water quality and fish
entrainment etc. The likely changes in fish diversity and density of indigenous
species in reservoir area and adaptation of other species are also considered
significant adverse impact. |

» The exploitation of reservoir potential for aquaculture development is considered
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positive impact of the project.
(iii) Social and Cultural Impacts
The Study identified the magnitude of impacts over the population (number of
household to be relocated etc.) and arable land. The Study analyzed the positive benefit
of the project. Attention might be paid that the magnitude of the impacts will change
depending the layout of the dam, in particular the water level of reservoir. Major points
of impacts are as follows.

Impacts of the creation of reservoir are estimated as follows.

- Households to be relocated 45 households in seven (7) VDCs
- Total number of affected households 324 households

- affected arable land 162 ha

- lost crop production per annum 768.58 tones

+ There are no village where the entire settlement have to be resettled. The scattered
houses only along the banks of the river below the FSL of 435 m have been
identified as the houses for resettlement.

The main social impact will be an overall disruption of the traditional social ways
of living. However, the impacts are expected to be not very significant as the
project area has already been influenced during other development activities like
construction of road etc. Further, the Prithivi National Highway is near the project
impacts area which has already brought changes to socio-cultural practices.

The main benefits of the project are as follows.

Direct Economic Impacts

- Employment opportunities (as workers in construction phase)
- Availability of power (electricity)
- Market facilities for local products

Indirect Economic Impacts

- Job creation

- Industrial development

- Increase in real income

- Increase of regional GDP

- Capital formation

- Monetization of rural economy

- Flow of goods and services
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(3) Alternative Analysis
During the feasibility design several alternatives have been examined for all main
project components. These alternatives were assessed on operational, economic,
engineering and environmental aspects. The present configuration of 136 m high dam
with a capacity of 122 MW has been formulated based on its effectiveness compared
with all the alternatives below.

- Layout and design of major project structures (different dam height)

- Powerhouse location

- Location of construction camp

- No project option

- Design capacity optimization

- Timing and phasing of project construction
(4) Mitigation Measures
The Study examined the environmental impacts identified (refer to (3) above) and come
up with variety of mitigation measures. Measures which need watershed management
are dealt with in “Enhancement Measures”. Among mitigation measures recommended
by the Study, the followings will deserve due attention.
(i) Physical Environment

* Stabilization of slopes using bioengineering works etc., controlled drainage is
required to mitigate the impacts during the construction.

+ Mitigation measures against the potential impacts of the reservoir water level
drawdown up to 55 m need watershed management which will consist of
afforestation programs to limit slope erosion and sedimentation.

* To maintain the aquatic ecology downstream up to the distance of 2.4 km from the
damsite, the average flow of 2.4 m3/s during the non peak hours in dry season will
have to be released.

* Sediment control measures shall be regularly maintained to an operable state.

* Protection works such as retaining walls may have to be constructed in critical
areas.

* Catch drains and subsurface drains should be provided to stabilize gullies in the
areas prone to slides.

(ii) Biological Environment

* To minimize the adverse impacts on the biological environment during the
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construction and operation phases, the following mitigation measures are
recommended.
* (Vegetation)

- revegetation of disturbed slopes

- minimization of site clearing and revegetation of cleared sites

- protection of forest resources (the use of timber for temporary and
permanent housing facilities be minimized)

- community forest (assist local people to establish community forest from the
adjoining government forest)

(wildlife)
- ban on hunting and trapping in the project area (construction phase)
(Aquatic and Fisheries)

- muck disposal plan (establishment of spoil disposal sites etc.)

- water quality protection measures (use, storage and disposal plan)

- reparian release (release of 2.4 m3/s water from the reservoir)

- fish trapping and hauling program

- trash rack (to minimize fish entrainment in the powerhouse)

- fish hatchery development including establishment of hatchery (for the-
production of fish fry of migratory species as well as other declining fish
species)

- open water stocking program and stocking in upstream of reservoir

- cage fish culture (as the first phase, 1% of the total area is proposed for cage
fish culture)

(iii) Socio-economic and Cultural Environment
= Two methods of compensation are proposed based on the discussions with the
local people and observation at site, namely “land-for land compensation” and
“cash compensation”. Since it is difficult to find agricultural land in the vicinity of
the project area, cash compensation is preferred.
 Resettlement and acquisition principles are as follows.
- Examination of individual household conditions will be conducted before
determining compensation packages
- Acquisition, Compensation and Rehabilitation Plan (ACRP) will be

developed for the families who will lose their lands and houses.
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Compensation Committee will make fair determination of compensation
requirement for loss of land, property etc.
- Compensation will be provided, if not full then partial, fore land acquired, in
accordance with the Land Acquisition Guidelines 2045.
- Resettlement options will be based on people’s preference provided they
are feasible. Resettlement planning must ensure that affected households at
least maintain their current standards after project implementation.

* To minimize the impacts on cultural practices of local communities, a strong code
of conduct needs to be enforced especially for outside construction workers.

* There are few ancient archeological sites like Vyas cave which needs to be
protected. There is a need to seek the assistance of local bodies and leaders to
decide on the necessary protection measures.

* The influx of 500-1000 workers into the project area will put significant pressure
on the existing public facilities. It will be necessary for local government to invest
for additional social services and infrastructure (several mitigation measures are
recommended). _

*  With respect to the existing water uses and water rights, no impacts are anticipated
in the construction phase since river water is not being used by the local people.
Further, as there is no diversion of water for water supply and agricultural purpose
in the downstream, there is no significant impact during operation phase.

* For the disadvantaged group, several measures (construction phase) are
recommended.

* Several actions to cope with long-term regional impacts and economic activities
are examined in view of promoting equity and justice during the utilization of
benefits. They include “priority for rural electrification should be given to the
interior villages of the affected VDCs”; “VDCs most affected by the hydropower
project should receive a fair share of the benefits from the project” etc.

(5) Enhancement Measures

Several enhancement measures that aim at enhancing positive impacts of the projects or
at compensating the negative impacts have been developed as follows.

(i) Watershed Management

(ii) Improvement in Agricultural Practices

(iii)Training for Small Scale Skill Development (driving, sewing, cook)
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(vi) Loan Assistance Program (Several businesses such as cage fish culture, livestock,
farming, poultry, retail shops etc. will start with the provision of loan. There is a need of
training to support these business initiatives.)

(v) Environmental Awareness for Conservation (The information can be conveyed
primarily through network of public notice located at strategic access points within the

project area.))

(vi) Other community Development Initiatives (rural electrification, education, health-
sanitation and water supply) ‘

(6) Public Consultation

Public consultation was held twice according to the provisions of Environmental Act
and Environmental Protection Rule. The first public consultation took place during
Scoping phase through the public notice published in National Daily Newspaper
“Gorkhapatra” for the Scoping study. The second took place on January 25, 2004 at
Vyas Municipality in the form of public hearing. The main results obtained were as
follows.

(i) The First Public Consultation

* After the publication, environmental team visited for the Scoping exercise.

* There was less response in the written form. Suggestions, comments and
information were received from all the affected people, organizations, NGOs and
VDCs/Municipality offices during the Scoping phase have been analyzed.

(ii) The Second Public Consultation

* Advanced notice has been made in national daily newspaper.

* A Nepali language version of the EIA major findings, in the form of booklets were
circulated before the meeting. Information with regard to planning process and
major EIA issues, mitigation measures, monitoring process, environmental
enhancement measures etc. were all included in the booklets.

* Layout of the dam and photos were displayed.

Suggestion and comments of line ministries, and points highlighted by local
people have been listed.

= Major environmental and social concerns raised in the public hearing were listed
(24 points)

* It was found that the local people were positive towards the implementation of the

project provided that the affected people and the local communities are benefited
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from the project. The local and National media highlighted about the Public

Hearing, public response and outcome of the hearing positively.

(7) Environmental Management Plan and Cost Estimated
(i) Environmental management plans (EMPs) are defined as a plan outlines the
mitigation, monitoring, and institutional measures to be taken during project
implementation and operation. In addition, an environmental audit will be required two
years after the commencement of the project. The EIA Study prepared the EMP which
comprises:
- Environmental Management Approach (proposal for the formation of
Upper Seti Environment Unit operation monitoring, reporting requirement);
- Environmental Monitoring (baseline and pre-construction monitoring,
construction phase monitoring, operation phase compliance monitoring,
operation phase impact monitoring, monitoring location and agencies
responsible for environmental monitoring); and
- Environmental Auditing (requirement for environmental auditing, agencies

responsible for auditing, auditing parameters).

(i1) Estimated Cost Environmental Management

I. Mitigation Measures 546,637,000
- Compensation for Land
- agricultural land 324,000,000
- forest 155,000,000
- Relocation Cost
+ 45 households 40,500,000
- Infrastructure
(temple, bridge, cremation site) 10,600,000
- Compensation for forest and wild
life resources 2,500,000
II. Enhancement Measures 155,760,000
- Enhancement Program Cost 155,760,000
Sub Total I+1D 702,397,000
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I1I. Environmental Monitoring Cost 14,630,000
IV. Environmental Auditing Cost 3,597,000
Total Cost (I + II + III + IV) 720,624,000 (USS 10,008,666)

(8) Recommendations
The Recommendations consisting of 5 points have been made in the EIA Report by
NEA. Among them, the followings will be duly reflected to the JICA Upgrading F/S
and ESC Study.
(i) A detailed Environmental Management Plan is required at the Detailed Design stage
for a number of reasons, but primarily because the project configuration and
engineering parameters may be changed or adjusted during Detailed Design.
(i1) Further investigation is recommended to assess the impacts due to the impoundment
especially in critical areas including the settlements on the vertical cliff.
(iii) Further fish migration study with fish tag or telemetry, fish spawning and design of
fish hatchery is recommended during the detailed design stage.
(iv) Further study on the baseline conditions is required during the detailed design study.
The study recommended should include;

- Hydrological and sedimentation data collection

- Detailed mapping of ecologically sensitive areas

- Detailed survey of the existing community managed forests

- Detailed survey of existing agricultural practices

7. Categorization and Related Issues

The Upper Seti Storage Hydroelectric Project is considered to be categorized as “A”
according to the criteria of categorization of JICA ESC Guidelines.

The project will have several significant environmental impacts such as resettlement ,
loss of agricultural land and forest by inundation, and require well designed and
coordinated mitigation measures. It should be noted that the EIA Study conducted by
NEA covered, as briefly introduced in 6 above, major environmental study components
and came up with variety of mitigation measures and enhancement measures through
the analysis of the impacts. Although thé EIA Study conducted by NEA provides good
bases for the environmental examination of the project, there is a need for further

examination of the impacts and mitigation measures as the Recommendation of the EIA
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Report rightly pointed out. Attention should be paid, however, that the majority of the
additional study elements recommended is those carried out at D/D stage according to
the relevant law and rule in Nepal. In addition to the recommended elements, it is felt
strongly that comprehensive analysis for the proposed mitigation measures and
enhancement measures might be needed in particular at a watershed scale. The
Upgrading F/S and ESC Study by JICA, therefore, will have to appropriately respond to
these requirements so that the results of the JICA study could provide a sound basis for
the examination at later stages (D/D stage etc.) and could be duly utilized for the project

implementation.

8. Requirements for the Environmental and Social Considerations Study (ESC
Study) to be Conducted in Upgrading Feasibility Study and the Scope of the
ESC Study

8.1 Important notices about the ESC Study to be conducted by JICA
(1) Maximum Use of the Findings and Countermeasures in EIA Study Conducted

by the NEA '
The F/S and EIA study has been conducted by NEA, and the EIA Report is now being
examined under the formal EIA process of the Government of Nepal, and it is expected
that the approval would be given around the end of 2004 according to the NEA,
MOWRD and MOPE. The EIA Study conducted by the NEA, as has been introduced in
previous section 6, has already compiled the baseline data, analyzed the potential
environmental and socio-economic impacts, examined the mitigation measures and
enhancement measures against the adverse environmental and social impacts, and
prepared the environmental management plan which includes the cost estimate for
measures. With above, it is important to make the maximum use of the findings and
countermeasures developed in EIA Study by the NEA.
(2) Additional Study Elements
As the have been pointed out in the recommendations in the EIA Report, there are
several areas which need further study and in-depth analysis. Additional elements of the
study are:

- Size of directly and indirectly affected households and inundated areas

which will change depending on the layout of the dam, in particular the
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setting of water level of the reservoir;

- Operation of the dam including the pattern of water discharge and method of
the flushing of the sediments in the reservoir which will affect the areas
prone to slope failure and land slides, downstream, and life of the reservoir
itself; and

- Several factors which will lead to eutrophication of the reservoir including
proposed fish gage aquaculture in the reservoir as well upstream cities and
towns, soil erosion from watershed etc.

(3) Refinement of the Mitigation and Enhancement Measures

Examination of the impacts and responding mitigation and enhancement measures were
made in a fairly good manner. However, further in-depth and integrated analysis will be
needed to make the relationships between the impacts and countermeasures more solid
ones and make the relationships among the countermeasures more coordinated one
particularly from the watershed management viewpoint etc. Mitigation measures to be

developed by JICA ESC Study (refer (2) above) shall be incorporated into this exercise.

8.2 Scope of the Work of the JICA ESC Study

(1) Points Considered for the Design of the JICA ESC Study

(1) In order to ensure that the results of the JICA ESC Study might be incorporated in
the process of the project implementation, the requirement of the JICA ESC Guidelines,
it was mentioned in the S/W as follows; The outcomes of the additional study on
environmental and social considerations carried out according to the JICA Guidelines
shall be duly utilized as a basis for the project implementation process.

(i1) Stakeholders’ Meeting will be held 3 times in the JICA ESC Study period. The
Stakeholders’ Meeting will be held under the initiative of the NEA with assistance of
JICA.

(iii) The eutrophication potential of the reservoir will be studied. If found necessary,
additional water quality monitoring will be made.

(iv) In order to grasp the overall features of the watershed, the satellite images and
available relevant information will be utilized. Outcomes of the analysis of the
information will be processed to develop several types of maps. The integrated and
in-depth examination of impacts, and mitigation and enhancement measures will be

made.

2-120



(v) Analysis will be made on the impacts of the dam layout and operation over the
environment.
(vi) Analysis will be made from the viewpoints of social and cultural aspects.
(vii) Further development of resettlement plans will be made based on the results of the
Upgrading F/S by JICA.
(viii) Examination of the alternatives will have to be made including the “without
project” scenario and Thermal Power Generation at macro level as well as micro level
alternative such as dam layout and operation.
(ix) Further development of the framework of environmental management plan will be
made on the basis of the results of the EIA Study by NEA and JICA ESC Study.
(x) In the JICA ESC Study, environmental examinations at initial stage will have to be
made for the impacts analysis of transmission line. Since the full scale survey and
environmental studies on the transmission line route will be carried out by NEA and this
would require more than 2 and half years including the EIA Process in the Government
of Nepal, it is considered appropriate that JICA will conduct the feasibility-grade design
and preliminary environmental studies of the transmission line based on the existing
25,000 scale maps and initial reconnaissance survey. It is also appropriate that JICA
would review their results obtained during the period of JICA Upgrading F/S and advice
NEA. It is considered that the preliminary environmental study to be conducted by
JICA would provide a good base for and assist the full scale survey and environmental
studies to be conducted by NEA (according to the JICA ESC Guidelines, it is said that
the JICA is in a position to assist the environmental and social considerations by host
country).
(2) Scope of Work
As has been explained several environmental impacts are closely associated with the
dam layout and operation. With this, the works related to the dam layout and operation
in the Upgrading F/S will have to be explained first followed by the scope of works of
the ESC Study (additional environmental survey).
(i) Scope of Work Related to the Dam Layout and Operation in the Upgrading F/S
(Preliminary Study Stage)
- preliminary layout design of alternative development schemes and their
comparative studies to select the optimum development plan on the dam and

powerhouse sites including waterway system and transmission line.
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(Detailed Investigation Stage)

- aerial photo mapping for the project area

- measurement of sedimentation and river discharge
(Upgrading Feasibility Design Stage)

- layout design and optimization

- technical design of all structure components and relevant transmission lines
including sediment flushing routing

(ii) Scope of Work for ESC Study
(Detailed Investigation Stage)

- examination of eutrophication potential in the reservoir

- comprehensive analysis on watershed management based on the maps and
photos

- examination of environmental impacts associated with layout design and
" operation of the dam

- further development of resettlement plans

- additional analysis on social and cultural aspects _

- review and additional study by JICA study team on transmission line EIA
which will be conducted by NEA

(Upgrading Feasibility Design Stage)

- comprehensive analysis and evaluation on the environmental survey results
and assessment of the environmental impacts, covering the pre-construction
stage, the construction stage and the operation stage, including mitigation
and management measures and plans, monitoring program, and cost
estimate.

- the outcomes of the additional study on environmental and social
considerations carried out according to the JICA Guidelines shall be duly
utilized as a basis for the project implementation process.

(iii) Reports
The following reports shall be prepared in English and submitted to NEA after
discussion with NEA.

- Inception Report (15 copies)

- Survey Progress Report (15 copies)

- Environmental and Social Considerations (ESC) Study Report (15 copies)
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- Interim Report (15 copies)
- Draft Final Report (15 copies)
- Final Report (30 copies)

Documents and papers for the Stakeholders’ Meeting will be duly prepared based on the
Inception Report (1st Stakeholders’ Meeting), on Interim Report and ESC study report
(2nd Stakeholders’ Meeting), and on Draft Final Report (3rd Stakeholders” Meeting).

With respect to the results of the preliminary environmental study for the transmission
line route (refer to 8.2 (1) (x)), it is considered appropriate at this stage that they are
incorporated into the Draft Final Report. However, the consultation need to be made

with NEA etc. how best we could handle this matter.
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