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Appendix-1 Final Long List of the Potential Sites of Storage Projects

1.1 Final long list of potential sites of storage projects

1.2 Final long list of the potential sites of storage projects (additional)



Appendix 1.1

Phone: 4153054
4153055
4153007

Fax : 00977-1- 4153013
E-mail: neamd@mos.com.np
webpage: www.nea.org.np

Head Office
Durbar Marg

Our Ref. No.: ) 66 lD():l“ MOS| D N arg Kathmandu, Nepal

To,

PB No.: 10020
Date : December 17, 2009

Mr. Yusuke TSUMORI
Representative

JICA Nepal Office

P.O.Box. 459, Kathmandu, Nepal
Karmachari Sanchaya Kosh Building
Hariharbhawan, Lalitpur, Nepal.

Subject : Final long list of the potential sites of storage projects.

Dear Mr. TSUMORJI,

With reference to your letter No. JICA (NP)/-24001 dated November 231rd, 2009 and as per clause 2 of the
Minutes of Meeting signed on November 19th, 2009, please find attached the summary of final long list of
the potential sites with location maps, The list is based on the previous study reports for the different basins
as mentioned below and as suggested by JICA expert in Nepal for your needful action.

Update and Review of Identification and Feasibility Study of Storage Project, 2002, NEA.
Master Plan of Hydroelectric Developinent in Nepal, 1974, JICA.

Gandaki River basin Power Study, Basin Study, Basin Master Plan, 1979, UNDP;

Master Plan Study on the Kosi River Water Resources Development, 1985, JICA;

Master Plan Study for Water Resources Development of the Upper Karnali River and Mahakali
River Basins, 1993, JICA;

Medium Hydropower Study Project, Power Sector Efficiency Project, 1997, World Bank;
CIWEC; and

- 7. Identification and feasibility Study of Storage Proejct, 2000-2004, NEA.

e

&

Your cooperation in this regard is highly appreciated.

‘Thanking you

Yours Sincerely

Dr.Jivendra Jha
Managing Director

cC:

Engineering Services, NEA.
Mt, Y. Ozaki, JICA Expert NEA.

All1-1



o

-1V

NEPAL ELECTRICITY AUTHORITY

Long List for Inventory of Potential Sites

Details of Storage Project in Eastern River Basin

No. Project Name | Location/River | MW | GWh{ Dam Geology Enviromenatal | Environ Grid Study level Donor Program Remarks
Height menatal year of
{m} information information Index connection _Agency | commision
1 |Dudh Koshi Ckhaaldhunga/ |300 1806 {180 Augen  Gneiss,|EIA Reportt  (0) |92 km(Lahan [FS by '
Khotang dist. Phyllite andjAvailable sub CIWEC 1998
Dudh koshi to quarzite station), 132KV
Baiku Khola
2 |Dudh Kosi-2 Solukhumbu / 456.6 (2113 212 Phyllite, No. of Families: 75| {(0) (92 km (Lahan |Desk study
Dudh Koshi Quartizite Ag. Land: 2.8 km? sub
Forest station), 132KV
Cover:2.19Km2
3 |Dudh Koshi-3 Solukhumbu / 1048.6 |6006 |357 Phyllite, No. of Families: 65 {(0) |94 km (Lahan |Desk study
Dudhkoshi Quartizite Ag. Land: 1.4 km? Sub
Forest Station), 132kV
Cover:5.5Km?
4 |Dudh Koshi-4 Solukhumbu / 1603|4664 |425 Phyllite, No. of Families: 60 (0) |100 km (Lahan |Desk study
Dudhkoshi Quariizite Ag. Land: 216 Sub
km2, Forest Station),132kV
Cover:6.05Km?
5 |Khimti Ramechhap, 128.1  [621.5 |194 Schist, Gneiss  |No. of Families: 25  {0) |13.5 km {Khimti |Desk study
Daolakha f Khimti Ag. Land: 0.38 Sub
km2, Forest] Station),132kV
Cover:1.32Km®
Note:

a) Geological Information
The basis for the level of the geological information is as follows:

Desk Study: Based on regional maps and other relevant information without a site visit.

Prefeasibility Study: Geological mapping with site visit.

Feasibility Study: With drilling and Seismic and Construction material survey.

b) Envirenmental Information

Index
U]
{1
(2)
(3)

Description

No informaticn avaitable
The project area/reserveir area lies within the boundaries of a National Park or protected area
The impounding of the reservoir will involve large resetllements

The construction of project will involve ethnic minority group issue

/

-
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NEPAL ELECTRICITY AUTHORITY
Long List for Inventory of Potential Sites

No. Project Name | Location/ River | MW | GWh | Dam Geology Enviromenatal | Environ Grid Study level Donar Program Remarks
Height menatal year of
{m) information information Index connection Agency commision
6 |Kokhajor - 1 Sinchuli. 11.5 322.7 1107 Sandstone  with{No. of Families: 25 (0) |69 km Desk study
Sindhupalchowk/K conglomerate Ag. Land: 0.53km2, (Dhalkebar Sub
okhajor Forest Station), 132kvV
Cover:3.17Km?
7 |Likhu-1 Ramechhap / Likh{91.2 425.7 (139 Phyllite, Schist  |No. of Families: (0} |[55km Desk study
172 Ag. Land: {Dhalkebar Sub
3.36km2, Forest Station),132kV
Cover:0.65Km?
8 (Mulghat Dhankuta / Tamor(2647.7 [7638 [292 Sandstone, Mo. of Families: (0} {45km (Duhabi |Desk study
Mudstone, Shale |227 Ag. Land: Sub
17.15km2, Forest Station},132kV
Cover:24.04Km?
9 |Piluwa-2 Sankhuwasabha/ {107.3 [312.6 {119 Quartzite, No. of Families: 20 (0} |90 km (Duhabi |Desk study
Pitluwa Phyllite, Augen|{Ag. Land: 2.03km2, Sub
gneiss and schist | Forest Station),132kV
Cover:2.54Km?
10 |Rosi-2 Kavrepalanchowk |106.5 1399.9 [124 Phyllite and|No. of Families: (0) 132 km Desk study
/ Roshi Quartzite 130 Ag. Land: (Panchkhal Sub
0.29km2, Forest Station),132kV
Cover:0.39Km?
Note:

a) Geological Information
The basis for the level of the geological information is as follows:

Desk Study: Based on regional maps and other relevant information without a site visit.

Prefeasibility Study: Geological mapping with site visit.

Feasibility Study: With drilling and Seismic and Construction material survey,

b) Environmental Information

Index
{0}
(1}
(2)
(3)

Description
No information avaitabl

e

The project area/reservoir area lies within the boundaries of a National Park or protected area
The impounding of the reservoir will involve large resettliements
The construction of project will ivolve ethnic minority group issue

Page 2 of 13
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NEPAL ELECTRICITY AUTHORITY
_Long List for Inventory of Potential Sites

No. Project Name | Location/River | MW [ GWh | Dam Geology Enviromenatal |Envirom Grid Study level Donor Program Remarks
Height enatal year of
{mm} information information Index connection Agency | commision
11 [Sankhuwa -1 Sankhuwasabha/ (176 667.6 |156 Biotite schist with|No. of Famifies: 32 {1)  |114 km (Duhabi |Desk study
Sankhuwa quartzite Ag. Land: 0.68km2, Sub
Forest Station), 132kV
Cover:0.63Km?
12 |Tama Kosi -3 Dolakha/ 330 160 Gneiss and {0) 185km FS by NEA
Tamakosi Schist in 2002
13 |Tamor No. 1 Dhankuta / Tamor {696 153 Phyllite, {0) Desk Study
Quartizite, Schist
14 |Tamor Terathurmn / Tamor | 380 170 Phyllite, (0) Desk Study
(Terahathum) Quartizite, Schist
15 |SunkosiNo 1 Khotang, 1357 147 Phyllite, ) Desk Study
Udayapur/ Sun Quartizite, Schist
Kosi
Note:

a) Geological Information
The basis for the level of the geological information is as follows:

Desk Study: Based on regicnal maps and other relevant information without a site visit

Prefeasibility Study: Geological mapping with site visit.

Feasibility Study: With drilling and Seismic and Construction materiaf survey.

b) Envirenmental Information

Index
0}
(1}
(2)
(3)

Description

Mo information available

The impounding of the reservoir wili Involve large resettiements
The construction of project will involve ethnic minority group issue

The project arealreservoir area lies within the boundaries of a National Park or protected area

Page 3 of 13
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+
Long List for Inventory of Potential Sites
No. | Project Name | Location/ River | MW | GWh | Dam Geology Enviromenatal |Envirom Grid Study level Donor Program Remarks
Height enatal year of
_{m) information information connection Agency commision
16 |Sunkosi No 2 Ramechhap, 1110 166 ()] Desk Study]
Sindhuli/ Sun Kosi in Master,
Plan
17 |Sunkosi No 3,/Ramechhap / 536 140 (0) Desk Study
Kosi M/P|Sunkosi in Master,
{Multipurpose) Plan
18 [Sunkosi No 3,|Ramechhap/ 432 110.5 {0) Desk Study
Kaosi M/P Sunkosi in Master,
Plan
19 [Sunkosi Mo 3 Ramechhap / 190 144 (0) Desk Study
Sunkosi in Master,
Plan
20 |Indrawati Sindhupalchowk / 81.2 111 |Lesser Himalaya|Settlement 455 (0} (29 Km Desk study
Indrawati greenish grey|Agricultural  Land
phyllite and(810 Km2
quartizite
21 |Kankai llam / Kankai 90 80 11700 families to| {(2) [5km Feasibility
be relocated Study by
NEA
Note:

a) Geological Information
The basis for the level of the geological information is as follows:

Desk Study: Based on regional maps and other relevant information without a site visit,

Prefeasibility Study: Geological mapping with site visit.

Feasibility Study: With drilling and Seismic and Construction materiai survey.

b) Environmental Information

Index
0}
(1}
(2)
(3)

Description

No information available
The project areaireservoir area lies within the boundaries of a National Park or protected area
The impounding of the reservoir will involve large resettlements

The construction of project will involve ethnic minority group issue %g
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NEPAL ELECTRICITY AUTHORITY
Long List for Inventory: of Potential Sites

Details of Storage Project in Central River Basin

No. Project Name | Location/River | MW | GWh | Dam Geology Enviromenatal |Envirom Grid Study level Donor Program Remarks
Hetght enatal year of
{m) information information Index connection Agency commision
1 |Kaligandaki-Modi |Baglung,Parbar/K | 816.4 |3097 189 |Quartzite, Phyllite|No. of Families: {0) 12 km (Modi Desk study ‘
aligandaki, Modi 235 Ag. Land: Khola Sub
Confluence 16.73km2, Forest| Station), 132kV
Cover:13Km?
2 |Lower Badigad |Gulmi/ Badigad 380.3 (1559 191 [Phyllite, Schist[No. of Familes] (0) [12 km (Kali Desk study
Quartzite 240 Ag. Land: Gandaki ASub
10.22km2, Forest Station},132kV
Cover:2.92Km?
3 |Lower Daraudi |Gorkha/Daraudi | 120.2 [347.9 111 |Phyllite QuartizitelNo. of Families: 0 [|9km Desk study
and Gritty Phyllite| 500 Ag. Land: {Marsyangdi
9km2, Forest Sub
Cover:3.27Km? Station), 132kV
4 |Seti ~Trisuli Tanahun / Seti 128 Phyllite and Slaty, 0y [10km Feasibility
Phyllite (Marsyangdi
Sub
Station),132kV
5 UpperDaraudi |Gorkha/Daraudi | 111.4 [325.6 163  |Phyllite Quartizite|No. of Families: 50| (0) (29 km Desk study
and Gritty PhyllitejAg. Land: 1.88km2, {(Marsyangdi
Schist Forest Sub
Cover:1.61Km? Station),132kV
Note

a) Geologicat Information
The basis for the levet of the geological information is as follows:

Desk Study: Based on regional maps and other relevant information without a site visit,

Prefeasibility Study: Geological mapping with site visit.

Feasibility Study: With drilling and Seismic and Construction material survey.

b) Environmental Information

Ingex
(0)
(1)
2)
3)

Description

No information available

The project area/reservoir area lies within the boundaries of a Nationa! Park or protected area
The impeounding of the reservoir wilt involve large resettlements
The construction of project will involve ethnic minority group issue
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NEPAL ELECTRICITY AUTHORITY
Long List for Inventory of Potential Sites

No. Project Name | Location/ River | MW | GW Dam Geology Enviromenatal | Envirom Grid Study level Danor Program Remarks
Height enatal year of
{m} information information | Index connection Agency | commision
6 |Kaligandaki-2 Tanahun. 660 177 Phyllite Quartizite|Relocation of 7000 (0)  [40 km Pre FS by
Nawalparasi/ houses NEA (1985}
Kaligandaki
7 |Burhi Gandaki Dhading / Burhil600 225 Dolormnitic {0 Pre FS by
Gandaki Quartizite, Slate, ED, MOWR,
Lime Stone Technical
assistance
from CIDA
8 |Andhi Khola Syangja / Andhi|l180 693 157 Lime Stone, (0) |44 km FS study by
Khola Slate, Quartizite NEA in
1998/1999
9 [Langtang Khola |Rasuwa /218 93 Gneiss and|Relocate 33 0y |27 km Phase Il Fine|
Langtang Khola Quartizitic Schist |families Screeening
and Ranking
Study by
NEA .2000
10 |Uttar Ganga Bagiung / Uttar|300 200 Phyllite,  Schist,|Relocation of 625 {0) {90 km upto Desk and
Ganga Dolomite, families Butwal Reconaissan
Quartzite ce Study
Note
a) Geological Information
The basis for the level of the geological Information is as follows:
Desk Study: Based on regional maps and other relevant information withaout a site visit.
Prefeasibility Study: Geological mapping with site visit.
Feasibility Study: With drilling and Seismic and Construction material survey.
b) Environmental Information
Index Description
(0) Ne information available
{N The project arealreservoir area lies within the boundaries of a National Park or protected area
{2) The impounding of the reservoir will involve large resetifements
{3} The construction of project will involve ethnic minority group issue
\
-—_'-_--_-—_—"
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NEPAL ELECTRICITY AUTHORITY
Long List for Inventory:of Potential Sites

No. Project Name | Location/ River | MW | GWh | Dam Geology Enviromenatal | Envirom Grid Study leve| Donor Program Remarks
Height enatal year of
{m} information information connection Agency mmigion
11 |Madi- Ishaneshor|Kaski, Lamjung 86(120} 138 |Phyllite, (0) |26 km Feasibility Licence with
Quartizite Private Sector
12 |Kali Gandaki No. Kali Gandzki 1600 260 {0) Desk Study
1 in Master|
Plan
13 |Marsyangdi Marsyangdi 510 3190 140 (0} Desk Study
in Master]
Plan
14 |Seti (Gandaki) Seti 230 1340 140 0} Desk Study)
in Master
Plan
15 |Dev Ghat Narayani 150 1193 40 (0} Desk Study
Chitawan in Master|
Plan
Note
a) Geological Information
The basis for the level of the geological information is as follows:
Desk Study: Based on regional maps and other relevant information without a site visit,
Prefeasibility Study: Geological mapping with site visit.
Feasibility Study: With driliing and Seismic and Construction material survey.
b} Environmental Information
Index Drescription
[(0)] No information available
()] The projest areafreservoir area lies within the boundaries of a National Park or protected area
(2) The impounding of the reservoir will involve large resettlements
(3} The construction of project will involve ethnic minority group issue
\
_____________————7'
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Long List for Inventory of Potential Sites
No. Project Name | Location/ River | MW | GWI Dam Geology Enviromenatal | Envirom Grid Study level Donor Program Remarks
Height enatal year of
{m) information information Index cohnection Agency commision
16 |Bhomichok Buri Gandaki 200 |956 80 (0) Desk Study
in Master
Plan
17 {Trshulganga 1500 {0) Desk Study
Storage in Master]
(Atternative to Plan
Marsyangdi
Storage, Burhi
Gandaki and
Mugling
Schemes)
Note

a) Geclogica! Information
The basis for the level of the geclogical information Is as follows:

Desk Study: Based on regional maps and other relevant information without a site visit.

Prefeasibility Study: Geological mapping with site visit.

Feasibility Study: With drilling and Seismic and Construction material survey.

b) Environmental Information

Index
(0)
(n
{2)
(3}

Description

No information available

The project area/reservoir area lies within the boundanies of a National Park or protected area
The impounding of the reservoir will involve large resettlements
The construction of project will involve ethnic minority group issue
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NEPAL ELECTRICITY AUTHORITY
Long List for Inventory of Potential Sites

Details of Storage Project in Western River Basin

No. Project Name | Location/River | MW | GWh Dam Geology Enviromenatal | Envirom Grid Study level Donor Program Remarks
Height enatal year of .
(m) information information Index connection Agency COmmision
1 |Barbung Khola  |Dolpa / Barbung 122.9 [484.3 66 [Hirnalayan No. of Families: 0 0y {170km Desk study
Crystalline Roc, |Ag. Land: 0.1km2, (kholapur s/s)
Granitic gneiss, |[Forest 132 kv
Gneiss and Cover:0.02Km2
Schist
2 |Chera-1 Jajarkot / Chera 148.7 |606.4 186  |Phyllite Quartzite [No. of Families: 80 (0) (70.4km Desk study
and Slate Ag. Land; 1.23km2, {kholapur) 132
Forest kv
Cover:1.93Km2
3 |Chera-2 Jajarkot / Chera 104.3 |425.8 163 {Phyilite Quartzite [No. of Families: 0y |68.2km Desk study
and Slate 140 Ag. Land: {kholapur), 132
0.94km2, Forest kv
Cover:4.4Km?2
4 [Humla-Karnali Humia / Huma- 487.1 [1841 271  |Gneiss and No. of Families: 0 (0 168km (lumki  [Desk study
Karnali Granitic Gneiss |Ag. Land: 0.62km2, 58), 132 kv
Forest
Cover:3.4Km2
5 [Lower Jhimruk  |Arghakachi, 142.5 1460.1 167 |Lime Stone, No. of Families: (0) [52km nearest |Desk study
Pyuthan / Jhimruk Shale, Quarizite |225 Ag. Land: point, 132 kV
and Schist 3.61km2, Forest
Cover.2.88Km2
Note
a) Geological Information
The basis for the level of the geological information is as follows:
Desk Study: Based on regional maps and other relevant information without a site visit.
Prefeasibility Study: Geological mapping with site visit.
Feasibility Study: With drilling and Seismic and Construction material survey.
) Environmental Information
Index Description
(@ No information available N
{1) The project arealreservoir area lies within the boundaries of a National Park or protected area
(2} The impaunding of the reservoir will involve farge resettiements
(3) The construction of project will involve ethpic minority group issue —_—
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Long List for Inventory of Potential Sites
No. | ProjectName | Location/River | MW | GWh | Dam Geology Enviromenatal |Envirom Grid Study level Donaor Program Remarks
Height enatal year of
_im) information information connection _Agency commision
6 |Madi Rolpa/Madi 198.8 |585.1 190 {Phyliite No, of Families: 79 (0) |55km from Desk study
Limestone and  [Ag. Land: 1.79km2, famahi SS & 40
Quarkzite Forest km from”
Cover;:3.29Km2 Jhimruk, 132 kv
7 |Mugu Kamali Bajura, Mugu,| 3843.8 |11193 694 |Phyllite, Schist, [No. of Families: (0) |132km from Desk study
Humla / Mugu Dolomite and 150 Ag. Land: lamki, 132 kv
Karnali Limestone 6.38km2, Forest
Cover:22.32Km2
8 |SaniBhari-1 Rukum / Sani 763.5 (2185 417  |Phyliite, No. of Families: {0) |126km from Desk study
Bheri Limestone, 170 Ag. Land: kholpur, 132 kv
Dolomite and 2.63km2, Forest
Quartzite Cover:5.25Km2
9 [SaniBhari- 2 Rukum / Sani 646.9 [1851 330 [Phyllite, No. of Families: (0} {92km from Desk study
Bheri Limestone, 400 Ag. Land: kholpur 55,132
Dolomite and 7.2km2, Forest kv
Quatzite Cover:3.6Km2
10 |Sharada -2 Salyan/Sharada | 96.8 |282.7 118 |Sandstone, No. of Families: (0)  127.5km from Desk study
Mudstone., 173 Ag. Lang; kholpur S5, 132
Siltstone 3.49km2, Forest kv
Cover:2.58Km2
Note
a) Geological Information
The basis for the level of the geological information is as follows:
Desk Study: Based on regional maps and other relevant information without a site visit.
Prefeasibility Study: Geological mapping with site visit.
Feasibility Study: With drilling and Seismic and Censtruction material survey.
b) Environmental Information
Index Description
(0} No information available
(1) The project areafreservoir area lies within the boundaries of a National Park or protected area
2) The impounding of the reservoir will involve large resettiements
{3) The construction of project will involve ethnic minority group issue \ B \\\
_-_______———-7" 2
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NEPAL ELECTRICITY AUTHORITY
Long List for Inventory'of Potential Sites

No. | Project Name | Location/River | MW | GWh | Dam Geology Enviromenatal |Envirom Grid Study level Dongr Program Remarks
Height enatal year of
_{m) information information Index connection Agency | commision
11 [ThuligiGad-2  |Doti/ Thuligad 119.7 |4354 115 |Sandstone, Nao. of Families: () 139km, 132 kv |Desk study
Mudstone, 220 Ag. Land:
Dolomite, Shale |2.21km2, Forest
and Limestone  [Cover:1.11Km2
12 |Tila-1 Kalikot/ Tila 617.2 12451 269 |Gneiss, Schist, (0) 192 km from Desk study
Phyllite Lamki, 132 kv
13 (Tila-3 Kalikot / Tila 481.9 (2135 338 (0} 768km from Desk study
famki, 132 kv
14 | Thuli Gad Doti / Thuligad 120 115 |Sandstone, (0) [39km Desk study
Mudstone,
Shale,Dolomite,
Limestone
15 [LR-1 Surkhet / Lohore a8 {0 Desk Study
in Master
Plan
Note
a} Geological Information
The basis for the level of the geclogical information is as follows:
Desk Study: Based on regional maps and other relevant information without a site visit.
Prefeasibility Study: Geological mapping with site visit.
Feasibility Study: With drilling and Seismic and Construction material survey.
b) Environmental Information
Index Description
{0) No information available
(1) The project areaireservoir area lies within the boundaries of a National Park or protected area
(2) The impounding of the reservoir will involve large resettlements
(3) The construction of project will involve ethnic minority group issue
t
-————_-_-___7
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Long List for Inventory of Potential Sites
No. Project Name | Location/River | MW [ GWh | Dam Geoclogy Enviromenatal |Envirom Grid Study level Donor Program Remarks
Height . . enatal year of
{m} information information Index connection Agenc ommision
16 {BR3B Bheri 801 (0) Desk Studyj s commst
in Master|
Plan
17 |BR 4 Bheri 667 (0} Desk Study
in Master|
Plan
18 |Surkhet Bheri 600 |3570 (0) Desk Study,
in Master|
Plan
19 |Lakarpata Karnali 1200 |7110 |197 {0) Desk Study
in Master|
Plan
20 !Bhanakot Karnali 810 4800 1200 (0) Desk Study
in Master
Plan
Note
a) Geolegical Information
The basis for the level of the geclogical information is as follows:
Desk Study: Based on regional maps and other relevant information without a site visit.
Prefeasibility Study: Geological mapping with site visit.
Feasibility Study: With drilling and Seismic and Construction material survey,
b} Environmental Information
Index Description
[()] No information available
(1} The project areafreservoir area lies within the boundaries of a National Park or protected area
(2) The impounding of the reservoir will involve large resettlements
(3) The construction of project will involve ethnic minority group issue
—
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NEPAL ELECTRICITY AUTHORITY
Long List for Inventory of Potential Sites

No. Project Name | Location/River | MW | GWh | Dam Geology Enviromenatal {Envirom Grid Study level Donor Program Remarks
Height enatal year of
{m) information information _Index connection Agency commijsion
21 {Thapna Bheri 500 (2980 (0) Desk Study
in Master,
Plan
22 |SR6 Seti (West) 642 ()] Desk Study
in Master
Plan
23 INalsyagu Gad Jajarkot /| 400 189 {Dolomite, Slate 150 house to be {0) Feasibility on Tentaive
Nalsyagu and Phyllite relocated Progress Plans for
application to
the Chinese
Government
> Note
- a) Geological Information
’I_‘ The basis for the level of the geological information is as follows:
— Desk Study: Based on regional maps and other relevant information without a site visit.
- Prefeasibility Study: Geolcgical mapping with site visit.
Feasibility Study: With drilling and Seismic and Construction material survey.
b) Environmental Information
Index Description
{0) N information available
(1} The project areaireservoir area lies within the boundaries of a National Park or protected area
(2} The impounding of the reservoir will involve large resettlements
(3) The construction of project will involve ethnic minority group issue
\ .
__-_____._--—"7

-
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Appendix 1.2

Nepal Electricity Authority

(Nepal Government Undertaking)

Engil m ) ‘S\el'Vices

B~
I=
Ref No. : 20 é é / 6 ? U}' Ao ,—?:f}" Date:- December 23, 2009
! s - -~
To, ‘

Mr. Yusuke TSUMORI
Representative
JICA Nepal Office

P.0O.Box. 459, Kathmandu, Nepal
Karmachari Sanchaya Kosh Building
Hariharbhawan, Lalitpur, Nepal.

Subject : Final long list of the potential sites of storage projects.

Dear Mr. TSUMORI,

With reference to our letter No 066/067 MOS/D.N. 414 dated December 17, 2009, we request you to incorporate
the following additional projects in the long list for you needful action as suggested by JICA Expert in Nepal.

- Ridhi Khola 97 MW, Central River Basin

- Sarada Babai 75 MW Western River Basin

- Naumure (W.Rapti) 245 MW, Western River Basin
- Lohare Khola 67 MW, Western River Basin

Your cooperation in this regard will be highly appreciated.
Thanking you

Yours Sincerely

JJha ™
General Manager

cC:
Mr. Y. Ozaki, JICA Expert NEA.

P.0.No,3794, DURBAR MARG, KATHMANDU, NEPAL, Ph. No. 4-153025
Fax No. : 00977-1-4153026
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NEPAL ELECTRICITY AUTHORITY
Additional Project to Long List for Inventory of Potential Sites

In Central River Basin

No. Project Name | Location/ River | MW | GWh | Dam Geology Enviromenatal | Envirom Grid Study level | Donor |Program year| Remarks
Height enatal
{m) information information Index connection Agency | of commision
1 |Ridi Khela Palpa, 97 {0)
Arghakhanchi/Ridi
In Western River Basin
No. Project Name | Location/ River | MW | GWh [ Dam Geology Enviromenatal | Envirom Grid Study level | Donor |Program year| Remarks
Height enatal
(m) information information index connection Agency | of commision
1 |SaradaBabai |Salyan 75 14843 80 [Sandstone, (0 |40 km Desk Study
Siltstone, in MHSP
Mudstone, Shale
2 (©0) Interest shown
Naumure(W. Argakhanchi, 245 |o79 190 Sandstone, Pre FS by by indian
Rapti} Puythan/ Rapti Mudstone, Shale NEA in 1890 Government
3 [Lohare Khola Dailekh/Lohare 67 120 |Phyllite, Gneiss, (%)}
Quartzite
Note:

a) Geological Information
The basis for the level of the geological information is as foliows:

Desk Study: Based on regional maps and other relevant information without a site visit.

Prefeasibility Study: Geological mapping with site visit.

Feasibility Study: With drilling and Seismic and Construction material survey.

b} Environmental Information

Index
(0}
(1)
(2
(3)

Deascription

No information available
The project arealreservoir area lies within the boundaries of a National Park or protecied area
The impounding of the reservoir will involve large resetlements

The construction of project will involve ethnic minority group issue

e

W
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Table A.2-1 Promising Projects

No. Project Name (MW) District (Ranking)* (Major Eli\\llirr Basin)
Okhaldhunga (50/75), . .
E-01 | Dudh Koshi 300.0 | Khotang (48/75), ?;:ST]:)(OSN to Baiku Khola
Solukhumbu (44/75)
Sinduli (51/75), . .
. Kokhajor to Bagmati
E-06 | Kokhajor-1 111.5 | Kabhrepalanchok (Ba mja 0 9
(6/75) g
Ramechhap (56/75),
; Kabhrepalanchok Sun Koshi
E-17 | Sun Koshi No.3 536.0 (6/75), (Koshi)
Sindhupalchok (43/75)
. . Badigad
C-02 | Lower Badigad 380.3 | Gulmi (33/75) (Gandaki)
. . Andhi Khola to Kali Gandaki
C-08 | Andhi Khola 180.0 | Syangja (9/75) (Gandaki)
W-02 | Chera-1 148.7 | Jajarkot (62/75) Chera
' J (Karnali)
. Arghakhanchi (27/75), | Jhimruk
W-05 | Lower Jhimruk 1425 Pyuthan (54/75) (Karnali)
. Madi
W-06 | Madi 199.8 | Rolpa (66/75) (Karnali)
. Nalsyau Gad
W-23 | Nalsyau Gad 410.0 | Jajarkot (62/75) (Karnali)
. Arghakhanchi (27/75), | West Rapti
W-25 | Naumure (W. Rapti) | 245.0 Pyuthan (54/75) (Karnali)

*). Development ranking based on Composite Index (Source: Central Bureau of Statistics. 2003. District level

indicators of Nepal for monitoring overall development. Kathmandu, Nepal.)
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Table A.2-2 Salient Features of Promising Projects

No. Unit | E-01 E-06 E17 | c02 | cos | w02 | wos | w06 | w23 | w5
. Dudh | Kokhajor- | Sun Koshi| Lower Andhi Lower " Nalsyau | Naumure

Project Name Koshi 1 No.3 Badigad Khola Chera-1 Jhimruk Madi Gad (W. Rapti)
Installed Capacity MW 300.0] 111.5 536.0 380.3] 180.0 148.7 142.5 199.8 410.0 245.0
Catchment Area km? 42000  2810| 55200 20500 4750 809.0] 9950 6740 5715 34300
Dam Height m 100 1070 1400 1910 157.0] 1860 1670 1900 2000 190.0
Total Storage
Vol MCM ee7.4| 2187 12200 9959 3365 2549  3860| 3505 4196 10210
\E/f;m;’e Storage | \iom as21| 1661 5550 5055 2387 1411 2116 2351 2963 580.0
Reservoir Area km? 1.1 46 30.1 137 55 4.0 6.0 7.7 6.3 19.8
Full Supply Level m se0.0| 4370 7000 6880 6750 8660 5970 10900 15700 517.0
EA;C;TW Operating | 5300 3000 6740 6540 6267 8140 5570 10300 14980 474.2
Tail Water Level m 3034 2000 5750 4750 3685 64000 3000 800 8720 358.0
Rated Gross Head | m ors0| 2263 1163 1960  307.0]  2200| 1046 2808 6403 162.6
Rated Net Head m 2493  20s6| 1003 1925 2863  217.6]  1004| 2770 6355 1545
Rated Power 3
Discharge m¥/sec 136.0 639 5700 2326 814 805 88.1 84.9 75.0 185.6
Total Energy GWh 19006 2789 18836 1366.0| 6487 5632  4s47| 6211 14081 11575
Dry Energy GWh 523.3 941 3359 3547 1371 1206 944 1707 5818 309.9
'F;izgth of Access km 65.0 2.0 20.0 0 8.0 55 180 15.0 25.0 34.0
Lengthof km 430 62.0 35.0 49.0 49.0 66.0 75.0 620, 1120 79.0
Transmission Line
Project Cost MUS$ | 11440 4765 16005 1209.8] 6658 5769 5209  637.3]  966.9 954.5
g;;ee"erat'on ¢ /KWh 6.0 17.1 9.0 8.9 103 102 115 103 6.9 8.2
EIRR (8% of Interest
e % 17.6 7.6 131 132 13.0 126 10.9 123 156 152
FIRR (8% of interest % 30.0 na. 19.4 19.8 19.1 17.8 115 16.8 25.8 25.3
Rate, 12NRs/kWh)
ForestLandtobe | 41 2.9 8.2 33 15 15 19 16 0.8 7.9
submerged
Downstream
Protected Area nos 2 ! 2 3 3 3 2 2 8 2
Protected Species in| 20 1 18 17 15 16 19 15 8 20
the Project Area
Dewatering Area km 60 21 1 4 60 7 8 10 11 1
Reported Fish nos 24 7 21 1 6 1 1 8 8 16
species
Resettlement

nos 63 92| 1599 1606 542 566 229 336 263 456
(Household)
Cultivated land to be| - 33 17 9.4 5.9 17 11 20 19 25 6.1
submerged
Fishermen nos 154 - 712 217 156 25 254 100 115 43
Road to be km 5 ; 39 2% 3 4 3 1 ; 2
submerged
Ranking ; 7 7 9 10 4 2 5 5 1 8

A2-3
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Table A.2-3 Source Reports of Promising Projects

No. Project Name Source Report

E-01 | Dudh Koshi Dudh Koshi Hydroelectric Project Feasibility Study, 1998, CIWEC
(Canadian International Water and Energy Consultants)

E-06 | Kokhajor-1 Update and Review of Identification and Feasibility Study of Storage
Project, 2002, NEA

E-17 | Sun Koshi No.3 Master Plan Study on the Koshi River Water Resources Development,
1985, JICA

C-02 | Lower Badigad Update and Review of Identification and Feasibility Study of Storage
Project, 2002, NEA

C-08 | Andhi Khola Feasibility Study on Andhi Khola Hydroelectric Project, 1998, NEA

W-02 | Chera-1 Update and Review of Identification and Feasibility Study of Storage
Project, 2002, NEA

W-05 | Lower Jhimruk Update and Review of Identification and Feasibility Study of Storage
Project, 2002, NEA

W-06 | Madi Update and Review of Identification and Feasibility Study of Storage
Project, 2002, NEA

W-23 | Nalsyau Gad Nalsyau Gad Hydropower Project Feasibility Study, Executive
Summary, 2012, NEA

W-25 | Naumure (W.Rapti) Naumure (W.Rapti) Hydroelectric Project Pre-Feasibility Study,

1990, NEA

Appendix 2 TiE, BESNTAE TV 7 MEICUTOHEBICETAHEHRNSE L H LT

60

1)
2)
3)
4)
5)

PAEES/ AN T

QG - KX
H - HE
R

TR - RER

7ok, HIR A SREEICET A EHIC OV TIL, Appendix 3 @ Strategic Environmental Assessment
Report ICE LD BTV D,

27 FILUIR— b
Appendix 2
A2-4



2.1 Dudh Koshi 2<% b (E-01)



RNN—IVE £EITKIKAORBAVREI—TS VHEAE

B X
(1) T BB ettt 1
(2)  RUBR * TR it 5
() HITEZ - HIUET ..o 9
(B)  FEFEFTTHL oo 12
(B)  FERMERR * IETEMR oo e 19
List of Tables
Table A.2.1-1  Project DESCIIPLION .......couiiiiiec sttt re et reeneenes 3
Table A.2.1-4 Flow Data of Dudh the KOShi PrOJECL..........c.ccceiiiieiiieie e 6
Table A.2.1-5 List of Potentially Critical Glacial Lakes in Nepal as of 2007 ........c.cccccevvvevevevecnnnne. 6
Table A.2.1-6 List of Potentially Critical Glacial Lakes in the Dudh Koshi Bain as of 2010............. 7
Table A.2.1-7 List of Potentially Critical Glacial Lakes for the Dudh Koshi Project.............ccccce..... 7
Table A.2.1-8  Life OF RESEIVOIN......oouiiiiiiieie et 9
Table A.2.1-9  Salient FEatures O PrOJECE........cvciiiiiiiee e 12
List of Figures

Figure A.2.1-1 Location of the Dudh Koshi Project (E-01) .......ccccveveviiiiiieieie e 2
Figure A.2.1-2 General Layout of the Dudh Koshi Project (E-01) .....c.cccvevveveiiiiceece e, 2
Figure A.2.1-4  Location of Potentially Critical Glacial Lakes in the Dudh Koshi Project................. 8
Figure A.2.1-5 Geological map of the Project @rea ...........cocoereriieiiiie e 10
Figure A.2.1-6  Geological Section Of dam SIte ..........ccoreiiiiiiiieiie e 11
Figure A.2.1-7 Geological profile along headrace tunnel ............ccccooiiiiiiiiini e 11
Figure A.2.1-8  GENEIAl LAYOUL......c.ociiiiriiieiiiiesie ettt bbb bbb bt 13
FIgure A.2.1-9  Dam PIaN......ccciiiiiiiiiie ettt bbbttt b bbb b 14
Figure A.2.1-10 DA SECHIOMN.........oiiiitiitiietcite sttt sttt st b ettt sbe e et seesnenea 15
Figure A.2.1-11  POWEINOUSE PIAN ..ottt 16
Figure A.2.1-12  POWEINOUSE SECLION ......ccvveiieieiiciieieste sttt te e nesreene e 17

7L FILUR—+
Appendix 2.1



RNN—IVE £EITKIKAORBAVREI—TS VHEAE

A.2.1 DudhKoshi A x4 b (E-01)

)

7ovxy MEE

Dudh Koshi 7'®m & = 77 Z 3 Okhaldhunga, Khotang %5 J: OY Solukhumbu District (247 L |
Dudh Koshi JIl & 0 Ezk L., Sun Koshi JINZ ST 323 Baiku Khola J1~Adii 3~ % Hi /) 300MW @
fkXK N7 my =7 FTHDH, A7 =7 NI, JICA 235 L7- “Master Plan Study on the
Koshi River Water Resources Development, 1985” (ZEB W TCHWEEN7=7 ey =7 N ThbdH, &
HofEEE LT, Feasibility Study 3 J TOVEIA 23 International Development Association (IDA) @
17— |2 X U Canadian International Water and Energy Consultants (CIWEC) Z = % /L4 > K &
LCHfi S 4, 1998 FFIZLAR— FARD LN TWD, F7z, fA&HIZ Dudh Koshi 7=
T/ NS OBIHEEA A 2012 4F 6 HICEM L T\ 5, BRI > TR OIS 2
IR EEDHER TS,

IKICFEE LClE ey =7 MO W @ Okhaldhunga %I C OE R R &E 1,774
mm, % AHUE ORI 224 mYs L EE Th S, FUREEIE 4,100 km?, HEHERD T 2,540
t/km?lyear & NEA 73 55 ek o0 g HERD & & L CTEH LT % 3,300 thkm?/year & 0 &/ &0y,
FRIEPNIZIX GLOF D fERRE D iV KN 3 SR S TEBY . BETHNERD 5,

R 2R 2D 7LD & FHEiHIEE I Lesser Himalaya #iX (2@ L EICTHoE, 74—V 7 A
b, AEBIOH AN L T\ D, Bk T =S TROE D D A2 0 | AR E D4
OLEEMICRBEIT I, ZAHSIE7 47— 7 A b ETHED SR BKRERLLE N, Bk
B R RVTTHRE, 74— 74 b, A, AE L 3 SoWifgamiid 5, WiEfhr s
1,000 m LLEDHE Y D& 2 K H TIERIZ2 KRNI & 70 B, HU T 3T S 00 =% 1 X B 7
AN D 72> TN D, MBI~ » 71231 2N EE 1L 240 mgal & KX 003, KBRS R
235 26 km LR VEER TR Y . MALLEDOEENS 10 km LLE &R TVW 5,

BHAX - R BREmTIE. BRE~OREITHERIRE WD, SmORBIITRETH D,
Koshi FElslozfE L, #okmfEis 11.1km* TH 5, sk ® D OHEEIE 67 FE & Madi 7 =
Y7 MTRWTE, L8O H 28WI%, WiFLEH 24 F, BJH 51 M, Wik - e 17 i L
TR )26 < | D 24 T & e b 2\, JBUKIXTHE 60 km & Andhi Khola 7 o= 7 | &
LR bRV, EEMROEREL 43 km & HRAEL Y, BEZFHIT 63 F &k b7 <, BAE
T1&bT= 0 OB 0.21 FIMW &b 7an, 820 5 EMRIT 1 > Th D, i
KEVTTTT7T 4 TTON TN D, KIS R & 22 BHFEFHENIL 722V, SR D SefE
B&I%1% . Newar (Advanced), Magar (Disadvantaged), Tamang (Disadvantaged), Majhi (Marginalised),

EHEOHENOL D EFS T, XA LTy 7 7 0 VEZBRHA L, #2005 13.3km
DKEE bRV TREHTETEAKL, 127.35m OEEEHFLILAT U RE, a7V —FF A
ERAL, X AE TERIOEENEZH T D LA 70U MREERET S, giE s L0 RENTH
LR TCWA, SR ENTZ LA T 7 FTiE, Sun Koshi #8A&BH% (Phase 1) 128\ T,
Sun Koshi JI[2> 5 HK L Kamala JI|~53 7K 9~ 2 #EERS L O EFED 72D D Kurule # 273 Dudh
Koshi 7= 7 FOfkn L0 b EiicAiiE 3 572, Dudh Koshi 7’1 =2 FOFENEIZ X
V. Kurule % A~OFANEDRBADT 50, FIFECHLEREEITHEER I N D -0, AT
LT TV, EBIT, RIZ GLOF 23 Z » 7234, FS Tlx. GLOF Diii&ix PMF (7]
REmREEK) K0 b/ha<, ookt — ERED RS o GE 2 BE L, oK
MZRETDHIEICED, GLOFIZ X AWK ZLRITI FIEH Z ENHIRD Lm0 T
5o L2L7ZeA 5, Dudh Koshi 7’12 ¥ =27 b ® _EFilZIE GLOF D fERRFE A3 K & WEE D KT
DEETDHZEND ZHUTE - TH b EN M ZHEH LIS 2 Tanahu 7’1 = 7 s OHERD
TF—=RDEIBEMBOFREL L OENEZARELE T2 X AR OMFT SN DOLERH D,
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Table A.2.1-1 Project Description
Item Unit Dudh Koshi Remarks
Okhaldhunga,
Location (District) Khotang,
Solukhumbu
. . Dudh Koshi

Name of the River (River) to Baiku Khola
Installed Capacity MW 300
Catchment Area km? 4,100
Location of Dam Site Longitude/ 86° 39'17.3"

Latitude 27° 15'47.2"
Dam Height m 180
Total Storage Volume MCM 687.4
Effective Storage Volume MCM 442.1
Regulating Capability Factor % 6.3
Reservoir Area at FSL km? 11.1
Full Supply Level m 580.0
Minimum Operation Level m 530.0
Tail Water Level m 303.4
Rated Gross Head m 275.0
Rated Net Head m 249.3
Rated Power Discharge m3/s 136.0
Total Energy GWh 1,909.6 | Estimated by the Study Team.
Dry Energy (December-April) GWh 523.3 | Estimated by the Study Team.
Length of Access Road km 65
Length of Transmission Line km 43 | Estimated by the Study Team.
Number of Household nos 63 ggg\éeyed by the Study Team in
Project Cost MUSS$ 1,144.0 Estlmat(_ad by the Study Team at

2013 price level.

Unit Generation Cost cent/kWh 6.0 | Estimated by the Study Team.
EIRR (8% of Interest Rate, 0 .
12NRs/kWh) % 17.6 | Estimated by the Study Team.
FIRR (8% of Interest Rate, 0 .
12NRs/kWh) % 30.0 | Estimated by the Study Team

Source: Dudh Koshi Hydroelectric Project Feasibility Study, 1998, CIWEC (except remarked items)

B, B - ALRBRELICHT AR R KOO £ & o2 L TITRT,
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() R&-KX

Dudh Koshi 712 ¥ = 7 MZDOWT, [ZBHMEL . KT 23HMIEE THAET — 2 O

1ZHEM: . GLOF O falath s X OHERD D B8z >\ Tk 5,

Dudh Koshi 7'm <=7 KiZ, Dudh Koshi JI|2>% Baiku JINZAZE L, 1TBX (District)
Okhaldhunga, Khotang, Solukhumbu (Zf7E 3 5,

Okhaldhunga (= H FBB&LHIFT(1206) A3, Khotang (2 /K E8LIFT(1211)23% 5, Okhaldhunga @
H BiR K &% Table A.2.1-2 (2, Khotang ™ H BIIf§ /K &% Table A.2.1-3 |Z777,

Table A.2.1-2 Monthly Rainfall at the Okhaldhunga Station

Location Elevation
Name Index District Type of Station Start to Record
Latitude | Longitude (m)
OKHALDHUNGA | 1206 | Okhaldhunga SYNOPTIC Jan, 56 27.32 86.50 1,720

Precipitation (mm)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
14.2 14.4 27.9 59.8 | 145.8 | 316.2 | 461.1 | 402.4 | 241.1 71.4 10.2 99| 1,774.4
Source: Department of Hydrology and Meteorology: DHM
Table A.2.1-3 Monthly Rainfall at the Khotang Station
Location Elevation
Name Index District Type of Station Start to Record
Latitude Longitude (m)
KHOTANG BAZAR | 1211 Khotang PRECIPITATION Jan, 59 27.03 86.83 1,295
Precipitation (mm)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
16.6 12.3 29.1 42.6 | 111.6 | 201.8 | 332.2 | 237.6 | 159.3 49.4 6.4 9.1 | 1,208.0

Source: Department of Hydrology and Meteorology: DHM

2) iET—Z OfFHEE

¥

Dudh Koshi 7m0 &= 7 b, & Ll 5 Lt 1.5 km (ZHIZKET(670)3 8 V) | it T —Z Of
MR SN T =7 N Th D,

a(l

A EFHEICHAV 2 Dudh Koshi 712 ¥ = 7 b DT — % % Table A2.1-4 12" T,
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Table A.2.1-4 Flow Data of Dudh the Koshi Project

(m’fs)
Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
1997 51.00 47.10 45.20 48.40 66.30 [ 167.00 | 423.00 | 598.00 | 393.00| 148.00 72.50 5530 176.23
1998 41.30 33.10 33.60 50.10 | 103.00| 273.00 | 602.00 | 882.00 | 1370.00 | 254.00 | 100.00 63.70 | 317.15
1999 44.20 37.60 33.90 47.40 97.20 [ 129.00 | 286.00 | 301.00| 315.00| 193.00 94.70 61.00 [ 136.67
2000 46.90 35.30 28.30 43.00 74.00 [ 192.00 | 383.00 | 455.00| 423.00| 171.00 96.60 58.20 [ 167.19
2001 39.30 31.40 29.00 31.70 7520 [ 329.00 | 572.00 | 955.00 | 518.00| 247.00 81.90 43.40 | 246.08
2002 3110 24.70 17.30 20.20 56.90 [ 303.00 | 1060.00 | 879.00 | 437.00 | 202.00 69.10 49.80 | 262.51
2003 36.00 28.00 28.90 66.20 60.70 [ 467.00 | 1040.00 | 639.00 | 567.00 | 256.00 | 123.00 72.30 | 282.01
2004 55.10 38.50 37.70 5320 | 136.00| 357.00| 978.00 | 736.00 | 585.00| 163.00 | 117.00 87.30 [ 278.65
2005 71.50 53.60 51.40 54.00 96.60 [ 215.00 [ 739.00 | 714.00| 237.00| 133.00 75.90 61.70 | 208.56
2006 39.70 28.50 32.70 42.80 74.40 [ 393.00 | 433.00| 364.00| 350.00| 120.00 64.20 46.70 | 165.75
Ave. 45.61 35.78 33.80 45.70 84.03| 28250 | 651.60| 652.30 | 519.50 | 188.70 89.49 59.94 | 224.08

3) GLOF kit

Dudh Koshi #ftliid, &/ S—/ L THRR DKL Td> %, Dudh Koshi #itisd(Z i3 278 {5 Kl
M0 | HREIE 482 km?, AREIE 51 km® TH D, TSI IR LCHLE L, Ko 70%
(2725 40 fEO KN BRNT LN > T 5, Dudh Koshi il o> 322 720k {il1%, Ngojumba 7K
{i. Khumbu K], Bhote Koshi k{i[, Hunhu JKif[TH 5,

Dudh Koshi #fils oD 1FIE 4T O 1T THER 10 m~59 m O THRIBEL T\ 5, Imja
Glacier lZ b~ 7 ¥ T bW E THRIEL THB Y., 1962 4-~2000 4D FIZ4E[ 34 m. 2000
HF~2007 FEORNTITAER 74 m BB LTV 5D, Z DK DOBIEIZLE, JKITDN T2 IRk &
nacnb,

Dudh Koshi #ilsi2i%, 42 3,500 m L IS E 4% HifEAS 1,000 m? BL Eoookiniflas 243 {#
TFET 5, fic b I /KIH1%. Lumding Tsho, Dig Tsho. Imja Tsho, Tam Pokhari, Dudh Pokhari.,
Hungu, Chamiang T& %,

ICIMOD (%, 2007 4ERf i C Dudh Koshi it GLOF O fE kR g\ K 2 12 =80T
TW5, ZIHOKFNHOFE LA Table A.2.1-5 (27~ 7,

Table A.2.1-5 List of Potentially Critical Glacial Lakes in Nepal as of 2007

Source: Glacial Lakes and Glacial Lake Outburst Floods in Nepal, March 2011, ICIMOD
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Table 2.4.2-2 |Z/R L7= X 912, ICIMOD % 2010 RS OAFZERE & LT, R/3— BT
% GLOF DfERRIED & 2 kil z 21 iR LT\ %, £d 9 5., Dudh Koshi Hitls iz &4 % ok
FNL 9O TH %, FDFEc% Table A2.1-6 (2577, Dudh Koshi Jiilikizid, fEfREDRE S &
WE L OIS 3B H D Z L oD,

Table A.2.1-6 List of Potentially Critical Glacial Lakes in the Dudh Koshi Bain as of 2010

Lake number Lake name Latitude Longitude [Altitude| Length| Area | Class | Category
(masl) | (m) (m2)
kodud_gl_0184 |Imja Tsho 27°53.9198'| 86°55.3102') 5,012] 1,879| 873,000] M(e) [
kodud_gl_0036 |Lumding Tsho 27°46.7344'| 86°36.8792'| 4,833| 2,357| 943,000] M(e) I
kodud_gl_0242 |Chamlang Cho 27°45.3010'| 86°57.5321') 4,985| 1,695| 791,000] M(e) [
kodud_gl_0241 [Hungu 2 27°46.9912'| 86°57.4409'( 5,204 1,982| 743,000 M(e) 1
kodud_gl_0193 [Tam Pokhari 27°44.5713'| 86°50.6821'| 4,423 827| 229,000| M(e) 1
kodud_gl_0229 |Hungu 1 27°50.2717'| 86°56.1550') 5,206| 1,075| 224,000] M(e) 1
kodud_gl_0238 |East Hungu 1 27°47.9575'| 86°57.9895'| 5,410 996 227,000( M(lg) 1l
kodud_gl_0220 [Mera 27°47.6672'| 86°54.6675'| 5,274| 1,009| 171,000 M(lg) 1l
kodud_gl_0239 |East Hungu 2 27°48.3344'] 86°58.4511') 5,511 491] 162,000 M(e) 1l

Source: Glacial Lakes and Glacial Lake Outburst Floods in Nepal, March 2011, ICIMOD %5 X v 1E5%

Table A.2.1-5 IZ5 £41 TV % Dudh Pokhari (% Table A.2.1-6 (ZiH £4L T2V 23, Dudh
Koshi 7' & &= 7 MIEIZIEWZ &5, Dudh Koshi 7' v ¥ =7 MIxtd % GLOF Ofaiklt
DK E L TREIRICED 5 2 & L 95, MEIROKIHZ Table A2.1-6 12, €
AU B KA ONL#E % Figure A2.1-2 [Z7R T,

Table A.2.1-7 12753 £ 39 . Dudh Koshi 722 = 7 ko LI GLOF DfEafEd & % ok
AZY 10 EAMFET D, Z ORI ERE O F S @3 | OIS 3 & E4THY |
Dudh Koshi 71 =7 ~X GLOF OfElRMEIZmWT Ry =7 M EE X Hivd, GLOF DL
PED e B B VOKIHIE, Imja Tsho Th 5,

Table A.2.1-7 List of Potentially Critical Glacial Lakes for the Dudh Koshi Project

Distance
Lake number Lake name Latitude Longitude | Altitude | Length | Area | Class | Category frtom_tGL Remarks
0 site
(masl) (m) (m2) (km)
kodud_gl 0184 |Imja Tsho 27°53.9198'| 86°55.3102' 5012| 1879 873,000 M(e) [ 89 |S.No.3
kodud_gl_0036 |Lumding Tsho | 27°46.7344'| 86°36.8792' 4,833  2,357| 943,000] M(e) [ 66 |S.No.4
kodud_gl 0242 |Chamlang Cho | 27°45.3010'| 86°57.5321' 4985 1,695 791,000 M(e) I 70 [S.No.5
kodud_gl_0241 [Hungu 2 27°46.9912'| 86°57.4409' 5204| 1982| 743,000[ M(e) 1 71 S. No. 8
kodud_gl_0193 [Tam Pokhari 27°44.5713'| 86°50.6821' 4,423 827| 229,000 M(e) 1 58 S.No. 9
kodud_gl_0229 |Hungu 1 27°50.2717'| 86°56.1550' 5206| 1,075 224,000 M(e) 1 78 |S.No. 10
kodud_gl 0238 |East Hungu 1 27°47.9575'| 86°57.9895' 5410 996/ 227,000{ M(lg) 11 75 |S.No. 14
kodud_gl_0220 |Mera 27°47.6672'| 86°54.6675' 5274| 1,009 171,000 M(lg) 11 74 |S. No. 16
kodud gl 0239 |[East Hungu 2 27°48.3344'| 86°58.4511 5,511 491 162,000] M(e) 111 76 S. No. 20
kodud gl 0205 |Dudh Pokhari | 27°41.2474'| 86°51.5263'| 4,764| 1125| 298,000| M(e) Il 54

Source: Glacial Lakes and Glacial Lake Outburst Floods in Nepal, March 2011, ICIMOD
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Figure A.2.1-4 Location of Potentially Critical Glacial Lakes in the Dudh Koshi Project

1998 H1Z NEA 28\ C Dudh Koshi 7 ey =27 v 7 40— U T 4 AXT 4 B THILT
FY . GLOF OfEfiEn i b m\y Imja Tsho (22T, GLOF 2334 L7235 @ Dudh Koshi
TVl hDA R MZOWTEHEZ LTV 5,

Imja Tsho D% & & KT fS L v 31.05X10°m? & 4HE L. Imja Tsho TE L— 2 & LRI
L72G DX L% A MIBIT 2 =7 iiEaFEH LT 5, figtr ok R, GLOF O &1 PMF
(ArREm KUIK) K0 b/h <, oIkt — R E e RolipaaBE L, T
DOYARMZFRET L2 LI2L D, GLOF ICKDUKEZ LRI FS D 2 &R D &b
SIFTn 5,

—J7. ICIMOD DFH OBFFERLR TIE, Imja Tsho D &EIE 355X 10°m° L 72> T D, 4k

Dudh Koshi 72 ¥ =2 hD7 4=V E VT 4 AZT 4 21T HBICIE, GLOFIC LB T r Y=
7 NORBEERNET 5720, EHOHREBE LITRABLETH D,

4) HERb DR

FS LAR— M L% &, HHERD &1 2,540 ttkmPlyear & BLE STV D, Z DHHEDE A H
Tkt A2 R M Uiz, ke &1L, iKMo sk 2 HEm OB 2 31+ 2 8 CTdh
0. KA BEEZFM PR E TR LTRSS,

Ik O R HAE S 4 Table A.2.1-8 (27, BF/KiFEMmIL 100 £ L 5HHE SN D, 7272 L,
Dudh Koshi 7' &2 2 =7 k@ _EHEiZid GLOF OfEREE 73 K & WEE O KRN TFAET 5 2 &
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5 TNk THEbENA2HW AP LSS Tanahu 7 a2 =7 FOHS Y — D X 9 78
BIFORELB L OENEAREL TH5 X LA L RF SNDIMERH 5,

Table A.2.1-8 Life of Reservoir

a) Specific Sediment Yield 2,540 t/km?/yr
b) Sediment Yield 6.9 x 10° m¥lyr
(Catchment Area x Specific Sediment Yield / Sediment Density) | (4,100 km? x 2,540 t/km?/yr / 1.5 t/m?)
c) Total Storage Volume 687.4 x 10° m®
d) Life time of Storage 100 years
(Total Storage Volume / Sediment Yield) (687.4 x 10° m®/ 6.9 x 10° m®/yr)
(3) Hifg-HH

1) FHEHIE O HE

Dudh Koshi 7’1 ¥ = 7 ME, R/3—/LH, Okhaldhunga 1TB[X. & Khotang 7B XA E 7
%, A L Dudh Koshi JINCAZE L, FEEATHLAIE Sun Koshi JII A F=IZALEE T 5, FS i
(1998 1) 1T L D LEFEHEOHE 36 L OYSHHE IZRD BV,

AT O HIUE X % Figure A.2.1-5 (Z7R”d, FHEHUIEIE, Lesser Himalaya HiXIZJ& L. T4«
. JA=Y A b AKE. FE. ARG ER ML TS

JrKH & Z OO HUSICIZTRA & 74— 74 RO AA L, BiE DS AADIE, AIKE
BADIRNT L D AT KO PR PTG EL 72 & #IJL)TéirLTI/\ o Rkl oD & LT
L& % Thotane W& (Figure A.2.1-5 @ Vichalo [§i/&) 2% L T\ 5, BF/KHiskic i3k & 72
3= 0 TR S0,

FOHFIZITE R A=Y 74 b, ARICTBCE D oM T 5, Mg X0 £ 72 134evE 4
7o Rl LA RN 10~30 FEEAL L TN D, & 2 HS o U K7 X % Figure A.2.1-6
T, ABOBEAKMEILE < 10 Lu DL EEARTRER SV, 7A=Y 71 MIEIRE R
ﬂﬁzzaot 0 BAREDRE, L ORI RMIZIINANMN L0/ LIETEW, EEBHETEEL

ZEINVA R D7 2 0 BmAMENMEL 25 & TREND, WKRHEMORESIIAR—Y /T
192mﬁWﬁ ENTN5

K& k> % L1E Dudh Koshi J1] & Sun Koshi )1 5o (LA % 383 L Sun Koshi J11 72 54 12
ET L, FRLVORRITIMNIBkm THD, b rxb— hOHEEEX % Figure A.2.1-7 (2
AT, FO— NI BIEIC, THE E 7 A=Y 7 A4 b6 DIXE, AKEE T
Bea b b X, e FRa 25 X a2mid 5, £72. 3 FEHaT CHIEO K X 72 lb)E
ZiEiET 5, #BHEOEITIZALR —FE T b Rb— b &K 60 B TRAET D, HRHTEUK
07258 3 km ONALELZ & % Dudh koshi Brf& F CIEEUK OANZEER L, & OWig X 0 385 AKRE
BICHEAFERNHER LTV D, PR O# 0 TR 1,250m ThH 5,

F&FEFTIE Sun Koshi )11 2 FE D i T 5 Baiku Khola JI| OO FIZAE L., £ 2R
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B RS IR R AN DT H, ZNDLDEAITE BICEMTH D, HEBEAMET
RQD72% M5 51T\ 5, FERmiXdbvEic 20~50 FEEAL L TV 5,

MBI 5 BHEM . MEM & L TE L ST O R E T2 e (soundness) (2
ERH D, L, FLHEFED 7 F—Y 7 A4 MIBMITHEZ 5 Z EBPHER SN TN,
IO FA—=Y 7 A bMIn v IrMicbEZRD, FEMEHIY A ST T HOSREREOND
ZERHERINTWA,

2) RIS & Wi

KEBAREER E L CH LM 10 26 km ALFEIC MCT 23, £ 32km FE 76 IZ MBT 5, &

LHS 00K 500 m T 5 (2K & 22 TE  (Thotane i) 236 5.,
3) HuEIEEhE

A s X Lesser Himalaya X2 )@ L, MU~ »~ 71235 1F D 1#EE 1% 240 mgal C &
%o Febir M4 L EORERIE 10 km ALHIZAE T 5,

Source: Dudh Koshi Hydroelectric Project Feasibility Study, 1998, CIWEC
Figure A.2.1-5 Geological map of the project area
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: ange |
| Pudhkoshi-1 Hydroglectric Project IWI

Geolegical Section of Dam

L i ek

Source: Dudh Koshi Hydroelectric Project Feasibility Study, 1998, CIWEC

Figure A.2.1-6 Geological section of dam site

LEGEND:

Source: Dudh Koshi Hydroelectric Project Feasibility Study, 1998, CIWEC
Figure A.2.1-7 Geological profile along headrace tunnel
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(4) HEHE

Dudh Koshi 7'm =7 hE, # LKEROKIFEEHETH S,

AL ~UXFS £ THET

LIPS TH D72, M OEARNRBEIME A > TWD, oY= FOFEELAT ¥
FDORETLEEAR LA T U b BLUUTIORT,

Table A.2.1-9 Salient Features of Project

Item Unit Dudh Koshi Remarks
Reservoir
Reservoir Area at FSL km? 11.1
Total Storage Capacity MCM 687.4
Effective Storage Capacity MCM 442.1
Full Supply Level (FSL) m 580.0
Minimum Operating Level (MOL) m 530.0
Dam
Type of Dam - Rockfill
Dam Volume MCM 9.2
Total Dam Height m 180
River Bed Level at Dam Axis m 430
Spillway Type - Gated Spillway Service Spillway
Waterway & Powerhouse
Intake Type - Normal Pressure Intake
Concrete Lined Headrace Tunnel Length 13,260
Modified Horseshoe Tunnel Diameter 9.0/7.3 | (Shotcrete / Concrete)
Penstock Length 153 | Drop Shaft
Type of Powerhouse - Underground
Turbine Type - Vertical Francis
Installed Capacity MW 300 | (6 x 50 MW)
Design Discharge m3/s 136.0
Rated Net Head m 249.3
Tail Water Level m 303.4
Tailrace Length m 370
Tailrace Tunnel Diameter m 9 | (Shotcrete)

Source: Dudh Koshi Hydroelectric Project Feasibility Study, 1998, CIWEC

A21-12
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Source: Dudh Koshi Hydroelectric Project Feasibility Study, 1998, CIWEC
Figure A.2.1-8 General Layout
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Source: Dudh Koshi Hydroelectric Project Feasibility Study, 1998, CIWEC.
Figure A.2.1-9 Dam Plan
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Source: Dudh Koshi Hydroelectric Project Feasibility Study, 1998, CIWEC.
Figure A.2.1-11 Powerhouse Plan
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Source: Dudh Koshi Hydroelectric Project Feasibility Study, 1998, CIWEC.

Figure A.2.1-12 Powerhouse Section
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72k, 2012 4F 6 HICHHAEM N FEM L7-BHEEIC L > TEONZZ 20 A4 N ROREFRYA
BT ORI T LB Th D,

N

CIWEC (Canadian International Water and Energy Consultants) 7352 L 7= Dudh Koshi Hydroelectric
Project FS (1998) O THimf S 724 L34 ki, Dudh Koshi Il & Rawa Khola JI| DA S0 5
#J 2km R, B L TODINEIETE S FUTHRAL DT ICALE L, & LT oL, i
27°15°50”N, 86°39°09"E. {FIK1%E = 430 m T 5,

FEET /Ny M40 FEREE ORI —AE TH Y |, AN TCORBOEZIL500 mEETH S,
FRET Ny MIAEE B TATT 5 KR Thotne Khola )1 & OO LRI WER TH S5, ZD
AR e AT & AL U FRIC > TERY ’@%ﬁ’%ﬁ%ﬁﬂ%ﬁ%ﬁéﬂfwé I
HHEOKEOIEI &N DR <D K o2, ART7 Ay FERBERASHIENE ZAIZRIT TV D
7o, B KAVRRm AL I 2 30 & & AT (RiE) & OREEEX 200m LU T & ,EE\zbzhéo

SERLFEY A b

FSIZk DL, WRIES T EL.430 m, Jii/KAZI1X EL580m T, # AIZX - T 150 m O #EEFT
W%, —Ji, HKALIE Sapta Koshi 2 Ok (EL.304.8 m) % &5 L C EL.303.35 m [Z3%E &
NTHY, EEREAEIT 27735 m ThD, 75, 133 km DK b o RV THEFT £ TEK
L., Bond%213127.35m Th b,

—J7, 1985 4™ JICA (2 & %5 “Master Plan Study on the Koshi River Water Resources Development”

Tl. Sun Koshi No.1 J /KD /KAL (EL.424.6 m) Z HKNALE L CRRE L. 2.6 km D/KEE b o %
JVTREFNTEARLTWD, LML, KEIZLDEEOEIMIITLA LR, LR T, BlE
FS TERH SN TWD LA T U hOMICH D FLREE L LTI, FEEHBKIEOH O % TRz
Ro TH LB FERICHEENERITDZENEZLNDLN, ZOLAT U MIEALTIE, FSoOH
Tary 7 )= LEFHLIEABREL LTHRFE SN TEY . BENICARTH S LifwmST 5
nTnod,

T, FSIZBWTIE, &SN L4 7 7 hTiX, Sun Koshi #2 4 BH% (Phase 1) O—#TH
% . Sun Koshi JI17» 5 Hzk L Kamala ) 1[~7%37K 9~ % #EiEds K OV E S5 O 72 O @ Kurule % 473, Dudh
Koshi 7 e ¥ =7 FOKBUKA XV & EFICALES S 72 Dudh Koshi 7w &= 7 |k DS
Kurule % LA~DI AT T 56 DOO, [RIFEICLERREITHER SN D20, %ﬁ‘fiﬂﬁiﬁ?b\&
fEamoTnd

WEHORr—aid, Fo7a Y=y hOKMEBE L THRAMEZRE L, IRET DY
3%, Sapta Koshi A Oii/AKAMIZEI L Tid, 1985 40 JICA Study Tl EL.304.8m & 41T
WA AV RNFERE L7 FS O TIXEL335.25m ERESNTWH EWVWIFERLH DL Z Enb,
EH DN EBE L CHOKMLAZRE L, BEHOR 7 — a U E2ETT 5O HERT 205
NdH b,
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(5) TExss - A2ER
1) i
FEEFTDOA RN, KR, BRIEHDNZLUTOLEBY TH D,

BEh% © 249.30 m

K& - 136 m¥s

el 7] : 300 MW

FREDOH N LAEHAKED S MR ORI ETT — & & 5L J-POWER 23BH% L7 =
Ea—% Y7k (HDWiz) ZffH L CEXEHORI L Vo — 2% Lz, KEZE,
BN ST FE R BRI LTS 2012, it 1% RFE 300 MW 22 2 b D &
o7,

2) HEEHHBIOEH

—FREDIZ K - FEBHEDIm FRE )11, B R~ OE « BARE ARG - st HIfR 72
ElIZXVRET BN, L0 KREOBEREHINTREFNZAT—L AV v ERH D,

L L7Zen s, REHEIZBW I T X TOBERIEZIIA > FERBE LT, E5I2x3—1
EIN OE KB STV R WHS 2 Tt S5, Zoizd, BEEHTOWREIZHT-->
TIHLLEAZEZEEL T, 1 B840 ORI 100 MW 2ELZ FRET 5, Lo TREHEIC
BWTIIS AR THET A L LT 5,

3) /KHEH
a) /KHLHT

IKEE T I R AT 20475 249.30 m, ERE R K& 27.20 m¥ls DE&AEORE, —BHT- 0 O
JNEITRDERBY Lir 5,

Pt =9.8x Hnx Qtxnt
=90.8 x 249.3 x 27.20 x 0.922
£ 61,200 kW
Z ZTC,
Pt KHER ) (KW)
Hn : JEHEG 2P E (m)
Qt : 1EHTY OEMEHAREMYSs)
nt o KEHER

b) KHEEH
—HRICKEIEAUL, BELKEH OB THRO BN D, R EOKEE KEHNZ2%E
LT, Y77 oo AKELT 5,
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) TUF—ME
7 T ML SRR & LT 13CraNi A7 U L ARF— L EEHT S, Ee, 7
FUVAWKED T =R 27— T OREITIEL, KEICL-oTEa—T 10 7 (Y
7 NERIFAN—R) &Y, Zoa—7 4 KR, FEREHIBWLTRETT 2,

d) FEEATH)
FEEATO M T ERROBEMY 720 OKEH 1B LTI 5,
61,200 KW x 5 = 306,000 kW

ek, EReHhEHWTENEHEO L E 2 —REI L TWD,

4) FEEHK
6 TR 00 T e, 3 AH AU IR RS BB C L TERS A B 1T 66,400 KVA, 90%:EN 1R &5,
a) FEMAR
FEROERARIL, KERKIET, HRBLOHEERDRN LR IND,

Pg =Ptxng/p.f (kVA)
= 61,200 x 0.977 /0.90
= 66,400 kVA
T,
Pg : FEHREHAE (KVA)
Pt JKELER T (kW)
ng : FEEMEDE
pf : JIEE EHh
FREL D RELO TS EIL 66,400 KVA L7225,

5) EEELR
%E

EARDERFHI & 7= - Tid, NEA YERK? 400 kV Transmission Line Power Development Plan
I, BEINOROITELEEAENETERTL L &L, BFBSERNMRELZE L
TTIREOEERERE T2, 2ok, BEMREHC SOV TIE, HLEMEIO 702X EOEHR
PREEC I U7 BiE 2 i atapE s L7,

Pt SR BT : Okhaldhunga Substation
LT : 220 kV

1A R : 43 km

o : Moose X 1 55, 2 [Al#
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A.2.2 Kokhajor-1 7AL xS b (E-06)

)

ooy FBRE

Kokhajor-1 7' ¥ = 7 NZHHE Sinduli 35 X U Kabhrepalanchok District > Kokhajor 11 & ¥ Hx
7k L, Bagmati JI[~Hiit 32 H 7 111.5 MW Ok AK D7 vy =7 N Th b, EFTOBmFHE
“Update and Review of Identification and Feasibility Study of Storage Project, 2002, NEA” ® H1 T3
SN TED ., HELVIIHL ERETEE TH 5,

KICFHEE LTiE, e v=7 NS OEE Y @ Panchkhal BLHIFT T O MR RE £1% 1,209.5
mm, & LHSOFERF R 17 mYs Th 5, iikmEgIT 281 km®, HHERD EIE 5,900 tkm?/year
& NEA M HE[ s oo S HERD B & U CTERH LTV % 3,300 t/km?/year L 0 & KX\, HRPIIC
I GLOF @ U R 7 Z £ DK IIZAFIE L7220,

HEHIRIE A S R 5 & Gk E Sub Himalaya #i X2 J8 L IS, whia 3 X ONVEE N
i LT\ 5, BRI IS a0 D 7 B B XS EE DMK < PRKME & e~ &
G %, o, BESITRBEING VO TRIINANZEML LSV, & DHUS OEREITE
MBHRY | RORIE TORE KRB D, K b VI, TEARERT S, b0
AT, #E0 23RK 600 m & 72 B AT CIERI e KRB LB TH 5, HEFTHLT O IT
s, TE ks, MEIMEHE~ > 7280 2T 300 mgal & K&V, KIS
(MBT) FTlL25km &3tV M4 LLEDOEJDHIE 26 km & 7372 0 BTV 5,

BHA& - tERBREH Tl BARmA~ORE, o8BI hRE Th 5, Bagmati Hilic
A7fE L KRS 1% 4.6 km® & Chera-1 710 2= 7 MZIRWT/INES W, 5E8kD & 5 B o %K%
WEFLAE 13 FE, SFE 21 FE, WAk - EHH 8 fE & LbikrY /vy, BER 3 92 77 & Dudh Koshi
Tzl MIRWTARL | BB &S 720 OB Y 0.83 F/IMW L7, E%
AT B BEHIAARIE 1.7 km® & e b A0, B A ST B EEEMRR 1 2 D & D 7R u, O & DD Micro
Hydro Z&EFTAEEAKNICAFTET D, HRITWVR, R ZZ T 2 HIECD VGBI, ik
IZE A FEGBRBICHE S EOERDH 7o L OFWRNH 5, WAIRAN O S Ri%IL, Magar
(Disadvantaged) & Tamang (Disadvantaged),

FEFEOE TIE, X LOEER107m, FEIZ4ATEAM LREShEZAL T 0 Y= b
OHF TR/ THY | FLEERO Y A7 XA/ NS NWEEX bND, KEROLALT Y
MZBEL T, LR = RO TRERZ OB INTND DD, KEE /1T 6.6 km,
KIEERIE 2km & HERIE LS . hor L THEO U R 7 [THERTRE U,

TuYx7 bOMEK, ERVAT U MBI OEEFHTTE LU TIIRT,
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Figure A.2.2-1 Location of the Kokhajor-1 Project (E-06)
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Figure A.2.2-2 General Layout of Kokhajor-1 Project (E-06)

27 FILUIR— b
Appendix 2.2
A22-2



RNN—IVE £EITKIKAORBAVREI—TS VHEAE

Table A.2.2-1 Project Description

Item Unit Kokhajor-1 Remarks
Location (District) Sinduli,
Kabhrepalanchok
Name of the River (River) Kokhajor to
Bagmati

Installed Capacity MW 1115
Catchment Area km? 281
Location of Dam Site Longitude/ 85° 30' 27.11"

Latitude 27°21'16.34"
Dam Height m 107.0
Total Storage Volume MCM 218.7
Effective Storage Volume MCM 166.1
Regulating Capability Factor % 315
Reservoir Area at FSL km? 8.9
Full Supply Level m 437.0
Minimum Operation Level m 390.0
Tail Water Level m 200.0
Rated Gross Head m 226.3
Rated Net Head m 205.6
Rated Power Discharge m3/s 63.9
Total Energy GWh 278.9 | Estimated by the Study Team
Dry Energy (December-April) GWh 94.1 | Estimated by the Study Team
Length of Access Road km 22
Length of Transmission Line km 62 | Estimated by the Study Team.
Number of Household nos 219 ggg\geyed by the Study Team in
Project Cost MUS$ 476.5 Egtllg] S:?ge Ibe{/etlr.]e Study Team at
Unit Generation Cost cent/kWh 17.1 | Estimated by the Study Team.
Eﬁ;s /(k%)h) of Interest Rate, % 7.6 | Estimated by the Study Team.
TZIIQ\IRI;S /|((8\;)\//0h)0f Interest Rate, % n.a. | Estimated by the Study Team.

Source: Update and Review of Identification and Feasibility Study of Storage Project, 2002, NEA (except remarked items)

B, B - ALRREICHT AR BB LOFHEO £ L O 2L TIIRT, FEMESIE

Appendix 3 3 L5 IZIFRS TV 5,

k=111

A22-3
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() R&-KX

Kokhajor-1 7’1 ¥ =7 MIOWT, KB HRMEE . KT 55HEER THHMET — X D
{E#M:, GLOF Offrtt, HEW DFEIZ >V TIR D,

1) K4

Kokhajor-1 7= 2> = 7 K iZ Kokhajor JINZAZiE L, 47 BX. (District) Sindhuli & Kabhreplanchok
ENTALET D,

Sindhuli (2K S8LHIFT(1107)25, Kabhrepalanchok (25 81T (1036)23 % 5, Sindhuli @ A
BIRE /K B % Table A.2.2-2 (2, Kabhrepalanchok ™ H 5l 7k & % Table A.2.2-3 {2/~

Table A.2.2-2 Monthly Rainfall at the Sindhuli Gadhi Station

Location Elevation
Name Index District Type of Station Start to Record
Latitude Longitude (m)
SINDHULIGADHI | 1107 Sindhuli CLIMATOLOGY Jan, 56 27.28 85.97 1,463
Precipitation (mm)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
24.8 15.3 38.7 98.0 | 203.9 | 437.7 | 691.2 | 581.0 | 423.2 | 132.8 14.8 10.2 2,671.6

Source: Department of Hydrology and Meteorology: DHM

Table A.2.2-3 Monthly Rainfall at the Kabhrepalanchok Station

Location Elevation
Name Index District Type of Station Start to Record
Latitude Longitude (m)
PANCHKHAL 1036 Kabhre CLIMATOLOGY Jan, 76 27.68 85.63 865
Precipitation (mm)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
11.8 16.9 21.4 44.2 98.1 | 202.2 | 291.3 | 286.4 | 165.3 51.0 7.6 13.4 1,209.5

Source: Department of Hydrology and Meteorology: DHM
2) WmET —X OEHEME

Kokhajor-1 7' &2 ¥ = 7 NEFHIZIXZHIKFT N 72 728 Regional Analysis |2 & 0 it i & FH 9
HZEERY | MET —FOEEMENLEENT e =7 FTh D,

BRIV Kokhajor-1 7' ¥ = 7 kDT — # % Table A.2.2-4 | ZR,

Table A.2.2-4 Flow Data of the Kokhajor-1 Project

(m*fs)
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
3.65 3.10 2.91 3.17 4.58 16.08 44.97 53.17 38.30 17.35 8.20 5.25 16.73
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3) GLOF O fEffk

Kokhajor-1 711 & = 7 b @ i lZ GLOF DfERRM:D & % IKITHHIIAFEIE L 72\,

4)  HEWS DRI

'Yzl MEBEORKET(E8) DU BT — & LV | heHEW EA R Lz, HER &
125,900 tkm?year & B SHL7-, T O HERD B A VTR 2B L7, Bkt d
EE, B AKHIT T D HERD DA FHE T A CThH V. IR E B E M EHER & Tl L
THINEND,

B Ay 0D L HH A B 4 Table A2.2-5 14, Rk hifrid 199 45 L 2 S L%,

Table A.2.2-5 Life of Reservoir

a) Specific Sediment Yield 5,900 t/km?/yr
b) Sediment Yield 1.1 x 10° m¥yr
(Catchment Area x Specific Sediment Yield / Sediment Density) | (281 km? x 5,900 t/km?/yr / 1.5 t/m®)
¢) Total Storage Volume 218.7 x 10° m?
d) Life time of Storage 199 years
(Total Storage Volume / Sediment Yeild) (218.7 x 10° m®/ 1.1 x 10° m3/yr)

(3) ¥ - #H
1) i o HUE

Kokhajor-1 7’12 ¥ = 7~ i, 73—V, Sindhuli 1 TEXKISALE 5, & L H AT Kokhajor
JI1> Chau JIAHEARD B 2 km B3 C, FEEPTHLAIE Baghmati JI 2 ICALE T 5, 4RI 5E
L7cBIHIERAIC K 5 &L SRl O VB I L OUG A HE O E TR DO L BV

FHETHL DU X A Figure A.2.2-4 (2R, FHETHIEIE Sub Himalaya #XIZJ& 7 %, Sub
Himalaya HiXIZiXx EI2ibaE & RED B 725 Lower Siwaliks J&., EIZbE 5725 Middle
Siwaliks J& & FITHES B 72 0 b5 & JB5 &1 5 Upper Siwaliks 230403 5, FHEHUE D H
JE %I 50 EERR R L TV D,

Hr 7K itttk oD i FH HIVES [X) % Figure A.2.2-5 (2R3, Bkl & 2 O JEA SIS I35 O FE H L
TV A HEIEA S, B2 1% Middle Siwaliks & & Upper Siwaliks J& 723454 LT 2,
Middle Siwaliks J& DRbE I HAE CTdH 5 23, Upper Siwaliks & DOECE L3I L TR H99%
ARPED B, B K i O — 5 TGRSR~ DB AR DL > TV EBERMLETH D,
¥ 7= Upper Siwaliks JB T2 81255 < HUVME Y RN EL TV D,

A A IS IZTE Middle Siwaliks J& Db E L RE DT D, ERITORHUE TR0 K MED
HD, WEHEEM DR X 13 10~30 m 58 S HEE SN D, & L HUS O HUE XA FAIC 50 FERLE
ERIL TV 5,

K b > LD — ki Kokhajor )11 & Baghmati )11 oD [ D AR % @i 9%, /L— b DiFK
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HLAAILZ Middle Siwaliks & O Hfl Zp s 25, FEEATIZ Lower Siwaliks & O8RS 7255 4 23
SATT D, HBEIZEITN R o — MIUFIFTEAR LEUKk 0z 50 FERREE/EAR L T 5,
k> L DHE 01X Lower Siwaliks J& 0 X 5] T KD 600 m (272 5,

FEATIX Baghmati 1172 5= O WFEE L ICALE L, % 21213 Lower Siwaliks &3 047 5, 5
Bt O Mg LN BRI LTV D, FHEE TOBWE 10~20m L HEE SN D,

EFRAMELD 5 BHEM B LORIEHIE, £ 10 km Fio> Baghmati JI DR 755405,
TEMEHIVES D534 colluvium SRR LSRRI RIS/ D, vy 78 L LTH L
AT DRV DM 2 5 ATREMED & 5.

2)  RBUEHEIER & WrE

KBRS E L CHF LA L 0K 25 km ALl MBT 2% 0 0 & H123E m ki MCT
N5, X LR ITHDO R Z 72 W I3 27> T gy,

3) HEEBE

A1 ek X Sub Himalaya #1X 2@ L BN~ » 7123510 A I3 13 300 mgal T 5,
BTV M4 LI EOERIT 26 km ALALHICALE T 5,

L e b0 50000 ELLL 150M

Kokhajor Hydrostectric Project il b

RS Geolagical Map A
e o a0e o om0 T -l
i T~ -4
A
Legend
e it ot 4 4TI Uppen Srwsle
Eeding Macican Gavavis E
== Foigtioe Lowns Stwalie
B Tl [l Eengnat Simes
— i Thaisl e HOnar Himaiaan souw oe E
——  Conlast (raced)
= Contact f|nferod)

355080 3865300 5Py 353000 FEI0 0900 381200 Y a0 ]

Source: NESS Field Survey, 2012

Figure A.2.2-4 Geological map of the project area
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Source: NESS Field Survey, 2012

Figure A.2.2-5 Engineering geological map of the reservoir and its surrounding region
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(4) HEHE

Kokhajor-1 7'm ¥ =7 M, & LKEAXDOKIFEETETH D,

A L~V L BT B

DIz, FEEYOFEMRKEIIFEL R, TRy =7 FOFELAT U MO EER LA

7 ML NIRRT,

Table A.2.2-6 Salient Features

Item Unit Kokhajor-1 Remarks
Reservoir
Reservoir Area at FSL km? 4.6
Total Storage Capacity MCM 218.7
Effective Storage Capacity MCM 166.1
Full Supply Level (FSL) m 437.0
Minimum Operating Level (MOL) m 390.0
Dam
Type of Dam - Rockfill
Dam Volume MCM 4.69
Total Dam Height m 107
River Bed Level at Dam Axis m 335
Spillway Type - Gated Spillway
Waterway & Powerhouse
Intake Type - Normal Pressure Intake
Concrete Lined Headrace Tunnel Length m 6,625
Circular Tunnel Diameter m 5.23
Penstock Length m 2,000
Type of Powerhouse - Surface
Turbine Type - Vertical Francis
Installed Capacity MW 1115
Design Discharge m®/s 63.9
Rated Net Head m 205.6
Tail Water Level m 200
Tailrace Length m 100

Source: Update and Review of Identification and Feasibility Study of Storage Project, 2002, NEA

A22-9

27 FILUIR— b
Appendix 2.2




RIN-VE 2ERKRNKORENVRY-TSVHRE

Kokhajor-1 Storage Project

MName of the Project
Project Code
Instafied Capacity
Design Discharge
Rated Net Head

= =0 LA Gygegiains

A RV (=

Source: Update and Review of Identification and Feasibility Study of Storage Project, 2002, NEA
Figure A.2.2-6 General Layout
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(5) TExss - A2ER
1) i
FEEFTDOA RN, KR, BRIEHDNZLUTOLEBY TH D,

H#h¥%7=  205.60 m
i K & : 63.90 m*/s
Flit ) 111.5 MW

FREOFENEFE EFEHAKEN S RO ENTT — & & 52 J-POWER N L=
Ba—X4 -« Y7 F (HDWiz) ##FH LT, S5O GH L B2 —%2 %0 Lz, KEZE,
BN R EIEFER ERK SN TWA 7202 w713 EFR 1115 MW 282 5 6 D &
o7,

2) HEHIBLUBRH

—MRANT R EL - FEERE O B A 13, B R DR - BRI - ik R 7
CEICEVPREST D08, L0 REOHEEHTEFRINCA T =AY v b RH D,

L2sL7228 b, AFHECIET N CTESERITA o~ FERl L TR S— L EN OB KA
ER TRV EZR Tk SN D200, BHH I OREICHZ > TILLEEZEBEL T 1
BY- 0 OFAKHIIIT 100 MW RREZ EIRE 92D, L L7edd & S in R S F ks o 3#
AEELTL > TRREICEWN L2 BETHETS 2 L L35,

3) K
a) /KEHT]

K I AT 20475 205.60 m, ERGE A K & 31.95 m¥fs DS, —BH= 0 O
I Tt L5,

Pt =9.8x Hnx Qtxnt
= 9.8 x 205.60 x 31.95 x 0.926
= 59,600 kw
Z ZTC,
Pt KHER ) (KW)
Hn : JEHEG 2P E (m)
Qt : 1EHTY OEMEHAREMYSs)
nt o KEHER

b) /KEJEZA

—RIKERRT, EEEKEHDOBBRTHRO bND, AFHEO%EE L KEH %25 E
LT, M7 I 2KELET D,
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) 7y —ME

7 MBI, mEFER & LT 18CrANI AT v L AR F— L a T 5, iz, 77
YURBKED T rF =Ry 2T — U T OREIT, KEIZL TR, =2—=FT 17 (Y
7 NERIZEAN=R) ZiEY. ZOa—7 4 7 HEE FEIEREHI R W TG D,

d) FEEITH
FEEFOMNE EFLOHMEE T2 ORI B TIZR D,
59,600 kW x 2 = 119,200 kW

ek, EReHhEHWTENEHEO L E 2 —REfI L TWD,

4) FEEHK

S ORI THMERN, 3 FH AU R 1 8 FE A TIERS A &1 64,700 KVA, 90%EN /1R L4 5,
a) FEEEAE

FEEOERARIL, KERKIET, HRB LOHEEEDRN LR IND,

Pg =Ptxng/p.f (kVA)
=59,600 x 0.977/0.90
= 64,700 kVA
T,
Pg : FEHREHAE (KVA)
Pt KEER ) (KW)
ng : JEEMRR
pf : 1= Eh
EREEV | FEROERAERIL 64,700 KVA L 72D,

TEARDEXFHZ & 7= > TiL, NEA 1ERK P 400kV Transmission Line Power Development Plan %
2%% (2. BEHPOROITHELCEENE TERTLIZLE L, BARESCENMRELZZF LT
TREOEBMRARE L 35, I, EEMRIEEEC OV TIIAL ERGETO 72 I HIX E o B RREEEE
(ZHEIE U7l 2 iR AT s LT,

Bigi o8 FT : Hetauda Substation

EEEL 1 220 kV
e SER Ll : 62 km
R : Bison x 1 £5, 2 [Al##
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A.23 SunKoshiNo.3Z7BaYz o b+ (E-17)

)

ooy FBRE

Sun Koshi No.3 7’1 ¥ = 7 k[ H Ramechhap, Kabhrepalanchok 33 & O Sindhupalchok District
@ Sun Koshi JINZAZE S 5 77 536 MW DHT/AKAEUK D FEEFHRITH D, A7 n Y =7 MEJICA
3FEHE L 7= “Master Plan Study on the Koshi River Water Resource Development, 1985” @ H1-C i
rTEnTuy =7 FTHY | A LUV BB TH 5, AL Sun Koshi No.3 1S
OHMEEA A 2012 4F 6 HIZFEML T\ D, BIHIBEEIC L > THRONFHRS Z ZICRY £ &
HHITND,

AKICFFEE LTIE, 7'ey=7 NS OEE Y @ Manthali BLHIFT T O &% 994 mm
THDHM, & LHEO VL 220 m¥s L85 Th 5, WlkEfEE 5520 km?, HHERD X
1,871 t/km?/year & NEA 73 fUER I o0 4D B & L CERH LT 4 3,300 tkmPlyear L 0 & /)
SV, PRIRNICIE GLOF OFERREE D@V KIS 2 SR SN TR Y, METOILENRH D,

HUEROMIE A S B 5 &, FHEHHIE Lesser Himalaya #IX (2@ L, T2 7 +—Y 7 A b, kitk
B EOTHEEN A LT D, BRI EIC 7 +—Y 74§ ERBCED D 72 0 RIS
MIREIZ 2V S BN X HERE I A < b TR U AL E(L LT WEFTRZ W b s,
X AHMEDOEBIITRAEHEET D7 +—Y 74 b7 B CdlKMEIZRY, EKE b
VHIEITHOEERET D7 4 —Y 74 FEEE L, ARIIRECH D, FBEITHRO ST
FICTHEE LV 725, MBI~ »~ 71280 2N X 190 mgal & FFREECTH 5, KL%
R (MBT) 225 16 km &3 72 D BTV D, M4 LI EDRERD 5% 28 km & 2372 0 LT
Zals

B - AERBREEE TIE, BRI~ ORBIIPRE T, RmoRZBIIRE VY, Koshi #itlikic
Az U, KT 30.0 km® Tl b IRV, MEA 2T 5 AR E T 8.15 km® T 10 HiAi iR b
K&, I 21 & 20, UK IXTIL 05 km & b o & B, LB O B, 35 km
&R, BT 50 E 1,599 5 & Lower Badigad 'R Y = 7 MZIRWTEV, WEEZZS
2O TERIE 9.4 km® Sl b B\, WEBEZITHIMROLN 712 NEEHLTEL ., Al
DL 7o LR BE, 4H 20,000 ANREOBEE NI, BOEA~DEEN DB RKE WV, 15km
DEHIEE L 24.4km OHGE, 13 DOV IE, 22 OAREFGHER 3B E 21T D, WK OBH%E G
B & LT, 2 008 MEE, 1 OOBRKER, 1 SO, 1 2O A TR T 4 SOER
YRFEDN D Do WEITERILRF B E ) ROFER Do L DIFERP DD, HEBEEZIT D
R %I, Newar (Advanced), Magar (Disadvantaged), Tamang (Disadvantaged), Majhi (Marginalised).
Tharu (Marginalised),

REFHEOE T 140m DAL 7 ) — AT E > TE55 HH m & R REEENGD
DN ADNTEFEN 109 m &/NEWNT=0 ., 536 MW DR 11 %15 2% 72 O fd 1 K 8% 570 m¥/s
EREL RO TWVD, D, BXHER L RAICRY, ax W EEERD, £z, BED
LA T U R CIEFRMOIER 1L 30 km 128 LY F/8—/L & HiE A #E 5 Araniko Highway 73 6
km [ZH > TRET S0, IKMOMKNORELZ L E2—F 5 0ERH L, IHIT, KIC
GLOF NN Z » 7=456, Wk a2 2T F Skt ofEE Lt Znick- bbb ans
Herb 2 HE 9 D HEW R O E LR 2 LN DH 5,
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Figure A.2.3-1 Location of the Sun Koshi No.3 Project (E-17)
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Figure A.2.3-2 General Layout of the Sun Koshi No.3 Project (E-17)
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Table A.2.3-1 Project Description
Item Unit Sun Koshi No.3 Remarks
Location (District) Ramechhap,
Kabhrepalanchok,
Sindhupalchok

Name of the River (River) Sun Koshi
Installed Capacity MW 536.0
Catchment Area km? 5,520
Location of Dam Site Longitude/ 85°48'14.3"

Latitude 27°29'50.5"
Dam Height m 140.0
Total Storage Volume MCM 1,220.0
Effective Storage Volume MCM 555.0
Regulating Capability Factor % 7.9
Reservoir Area at FSL km? 30.1
Full Supply Level m 700.0
Minimum Operation Level m 674.0
Tail Water Level m 575.0
Rated Gross Head m 116.3
Rated Net Head m 109.3
Rated Power Discharge m*/s 570
Total Energy GWh 1,883.6 | Estimated by the Study Team.
Dry Energy (December-April) GWh 335.9 | Estimated by the Study Team.
Length of Access Road km 20.0
Length of Transmission Line km 35.0 | Estimated by the Study Team.
Number of Household nos 1,599 ggg\fyed by the Study Team in
Project Cost MUS$ 1,690.5 Egtl'g‘gffe ?gv;re Study Team at
Unit Generation Cost cent/kWh 9.0 | Estimated by the Study Team.
EZIEFI;S /ém) of lInterest Rate, % 13.1 | Estimated by the Study Team.
T;\:;S /If\s/(\]ﬁ]) of Interest Rate, % 19.4 | Estimated by the Study Team.

Source: Master Plan Study on the Kosi River Water Resources Development, 1985, JICA (except remarked items)

k. BIR - HSREICEAT 2HEM R X OFHIO £ & O A LLTIZRT, sEMEHRIE
Appendix 3 3 L5 IZIFRS LTV 5,
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Figure A.2.3-3 Land Use and Buildings in the Reservoir Area of the Sun Koshi No.3 Project
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() R&-KX

Sun Koshi N0.3 7’2 =7 MIDWT, QG5 L. KCTHEHT 27MEiEE THLMET —
2 OIGHEME, GLOF OfEfEit:, HEWD DOEEIZ OV TR 5,

1) X%
Sun Koshi No.3 7' 2= 7 & Sun Koshi JI[IZfiZ{& L. Ramechhap, Kabhrepalanchok #3 & O

Sindhupalchok 1TEZXIZAZE T 5, Ramechhap (27K &ELHIFT(1123)73% 5, Ramechhap @ H
Bk B % Table A.2.3-2 [Z/RT,

Table A.2.3-2 Monthly Rainfall at the Ramechhap Station

Location Elevation
Name Index District Type of Station Start to Record
Latitude Longitude (m)
MANTHALI 1123 | Ramechhap PRECIPITATION Jan, 92 27.47 86.08 495
Precipitation (mm)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
14.3 13.6 24.2 40.5 85.8 | 143.6 | 295.7 | 203.8 | 123.7 36.1 5.6 7.0 994.0

Source: Department of Hydrology and Meteorology: DHM
2) VT —& OIEHEME

Sun Koshi No.3 7' &= 7 b, & Ll 6 Lk 8 km (ZHIZKAT(630)23 8 V) . HIZKFT O &
7 R A R U TR B A LT, 70 Y= MEHCAR S 50T, ik
DIEBIEAAEHIC N T B V=7 b Th D,

S EFHEICHV Sun Koshi No.3 712 = 7 h DT — % % Table A2.3-3 12757,

Table A.2.3-3 Flow Data for the Sun Koshi No.3 Project

(m’s)
Year Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
1997 56.66 48.47 45.10 51.50 60.59 | 143.61| 494.78 | 608.10 | 368.00 | 150.34 94.13 77.53 | 183.23
1998 56.77 49.14 51.50 68.21 | 153.71| 299.56 | 696.73| 905.41| 41849 | 224.39| 107.93 76.18 | 259.00
1999 58.57 49.37 46.11 50.82 83.02 | 222.15| 639.51| 674.29 | 509.37 | 297.32| 129.02 87.96 | 237.29
2000 64.62 55.09 47.68 55.65 96.04 | 300.68 | 697.85| 887.46| 555.37| 171.66 98.06 72.48 | 258.55
2001 60.14 54.08 50.60 48.13 77.08| 24234 | 456.63| 84259 | 397.17| 166.05 89.53 65.97 | 212.53
2002 55.09 50.94 48.02 53.63 86.61 | 171.66| 57556 | 739.37 | 359.02 | 205.32 96.60 60.81 | 208.55
2003 51.61 48.47 48.36 53.74 58.68 | 173.90| 702.34| 65522 | 641.76| 186.24 91.66 64.62 | 231.38
2004 60.92 55.99 51.27 51.61 67.32| 191.85| 509.37 | 629.41| 447.66| 296.20| 135.76| 100.75| 216.51
2005 84.03 75.06 69.56 75.40 87.96 | 139.12| 468.98 | 605.85| 347.80| 200.83| 108.83 90.88 | 196.19
2006 76.29 71.80 69.79 7753 | 129.02 | 232.24| 506.00 | 462.24| 355.66| 185.12| 115.56 90.20 | 197.62
Ave. 62.47 55.84 52.80 58.62 90.00 | 211.71| 574.78 | 701.00 | 440.03| 208.35| 106.71 78.74 | 220.09
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3) GLOF O fEffk

Sun Koshi #fittiklx, X v b &3/ — L OEEEAZ £ 7= T TH %5, Sun Koshi yitigkix, At
fH 26 JE 37 4y 0n D 28 JEE 32 4. AR 85 JEE 43 43/ D> 86 JE 18 Ay IC/iiE L. AT 640m D
8,012m Tdb 5, WKL 3,394 km® Th v | FX v h OFIRE#IE 2,007 km> TH Y | F /38—
JLOFIRERE 1,387 km® TH 5, iR OF &3 107 km, 181X 33km TH 5,

Sun Koshi ¥tz (X GLOF DFERRMEDS & 2 KA 9 HFE L, & TF Xy MINLET D,
Sun Koshi ¥iiJ5IZ331F 5 GLOF D fEftEAs & 2 K 2 Table A.2.3-4 (2737, falRIMED @y vk
{AT#AIE Lumi Chimi Lake & Gangxi Co Lake TH D Wb UHBE— L o X AT L VK S
TOKITICH Y | fERRERIT TH D,

ST 2 NDT 4=V VT 4 —AXT BT HBRITIE, GLOF [0k b7y
N ~DEE L EEMICHIET ALERH S,

Table A.2.3-4 Potentially Critical Glacial Lake in term of GLOF in the Sun Koshi Basin

Distance

Lake number Lake name Latitude Longitude | Altitude | Length Area Class | Category | from GL

to site

(masl) (m) (m°) (km)

Poiqu_26 [Lumi Chimi Lake |85°50.49'E |28°19.01'N 5,100 3,216 | 3,136,591 | M(e) [ 116

Poiqu_54 |[Gangxi Co Lake |85°52.58'E [28°21.62'N 5,290 3,636 | 3,373,971 | M(e) [ 123
Poiqu_59 86°15.44'E |28°22.49'N 5,560 634 | 168,282 —
Poiqu_60 86°13.48'E |28°20.99'N 5,360 1,293 | 371,695 -
Poiqu_63 86°11.47'E |28°20.14'N 5,510 1,416 | 610,469 -
Poiqu_64 86°9.51'E  |28°19.27'N 5,560 697 | 228,632 -
Poiqu_65 86°9.48'E  |28°18.22'N 5,376 2,064 | 594,534 -
Poiqu_66 86°9.09'E  |28°17.66'N 5,360 856 | 161,224 -
Poiqu_67 86°7.87'E  |28°17.64'N 5,260 1,023 | 239,205 —

Source: Pumqu, Rongxer, Poiqu, Zangbugin, Jilongcancbu, Majiacangbu, Daoliqu and Jiazhagangge basins, Tibet
Autonomous Region, People’s Republic China, Inventory of Glaciers, Glacial Lakes and the Identification
of Potential Glacial Lake Outburst Floods (GLOFs) Affected by Global Warming in the Mountains of

Himalayan Region, 2005, CAREERI, BHT, APN, START, ICIMOD, UNEP
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Figure A.2.3-4 Potentially Critical Glacial Lakes for a GLOF for the Sun Koshi No.3 Project
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Figure 2.3.3-1 |27~ L 7= Himalaya Hitig

ENT-EHE R A S L1 1,871 tkmPlyear & BE S, T OHHERDEE VLT

WRERETHI T 2HEETHY

Ikt ay OB RS R & Table A.2.3-5 R, BPKMFRMIL 177 4R LEHHE &SN D,
Table A.2.3-5 Life of Reservoir
a) Specific Sediment Yield 1,871 t/km?/yr

b) Sediment Yield
(Catchment Area x Specific Sediment Yield / Sediment Density)

6.9 x 10° m¥/yr
(5,520 km? x 1,871 t/km?/y / 1.5 t/m°)

c) Total Storage Volume

1,220 x 10° m®

d) Life time of Storage
(Total Storage Volume / Sediment Yeild)

177years
, X m°/6.9 x m°/yr
1,220 x 10° m®/ 6.9 x 10° m*/
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®3)

Hifs - HHE
1) FEHEOHE

Sun Koshi No.3 7w =27 ME, R/X—/LH Ramechhap 1TEXIZALE L, & LI
Roshi JII & Sun Koshi JIIAHEE O 9 km it T, FEATHILAIE Sun Koshi JIZEFEITAE T 5,
A SENE L7 BHFAEIC L 5 &, FlHik O #E S X OGS HE ORI IR O LB D,

A s O HIUE X % Figure A.2.3-5 1Z7~7 3, FHETHIEIT Lesser Himalaya #i[X(ZJ& L, Kuncha
& ¥ LU Benighat JE23534 7 5, Kuncha f8i%, EICTHIE &7 A —Y 7 A FBRERK S 4L,
Benighat J& |3 (RHA 2> IR S IV TUV D,

Bk i & 2 o J830 #is 12 1% Kuncha & & Benighat J& 7343413~ 5 ., Benighat Ji 3 7 7k th ek o
BT L, HCE N SR VEEE~ Ra~A NEOAPKAZ M9, Kuncha g (XK i i
O TFHEER & BRI M LR a2 ET 5 74—y 74 "inb 75, Bt Kuncha & &
o> Benighat J& 05 53 Indrawadi 1278 2 ZAZWTE 233 5, Benighat J& 136 I & £E
BRMEDE N3 DN D05, /KIS R IZ 040 LTl v | Ak PRk 2
B Lo e b s, ki & 2 o JED ko i AT HVE X % Figure A.2.3-6 1273, 24
5 ORI 1T < colluvium N 0Ai L TRV EENLETH D,

LML, KRB LS J O ERT LR OGS A HUE X 2 Figure A.2.3-7 1T d, & A HiLE
(Z1% Kuncha J& 74— 7 A b3 TRCE O#E Z - THAm T 5, AR CEFEKIETH
%, HUEEE EiA FRICK 30 BEERL L T 2,

EKEE b o 2Ll Sun Koshi JIID&EFRICHTE L, F 22l Kuncha @D 7 4 —> 7 A4 BT
KogZ o Tofid b, b Aoz 100m L FTh s,

F£EFTIZ Sun Koshi JIIZE O MRS TICAE L, FZ2ICiZ Kuncha @D 27 4+ —>Y 7 A4 BT
Kog Z > Tofid 5,

ERRMELD 5 6 HEA ORYIZAI 9 km D Roshi JIIERAN OO ND . HEH TS &
HRASTR S 27 A=Y 7 A4 FOFAWUNDELND, 7y 7 I3 Z DR HED 7
F=Y 74 FBRFELNLTHS D, HEMEHI, TREA DT 5 H D colluvium <R L
PR LSRG RIC 2 D,

2)  KEUEAEE R & )
KBRS E L CH LS X 0K 16 km BFIC MBT 286 5,
3) HIEIEEHE

FHmHIEk T Lesser Himalaya #iX (2 )& L, HiZEINEREE~ » 71281 5 I 1% 190 mgal T
%o A HITV MA LLEDOEIFI 28 km AETEIZALES D,
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Source: NESS Field Survey, 2012
Figure A.2.3-5 Geological map of the project area
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Figure A.2.3-6 Engineering geological map of the reservoir and its surrounding region
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Sun Koshi Hydroelectric Project
Engineering Geological Map of Dam,
Waterway and Powerhouse

Legend
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[ coluvium

T
381000 382000 383000

Source: NESS Field Survey, 2012

Figure A.2.3-7 Engineering geological map of the dam axis, waterway and powerhouse area.
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(4) HEHE

Sun KoshiNo.3 7m =27 M, X LAXDOKIJEEHETH D,

A L~V L B B

DIz, FEEYOFEMRKEIIFEL R, TRy =7 FOFELAT U OFETEER LA

7 NIRRT,

Table A.2.3-6 Salient Features

Item Unit Sun Koshi No.3 Remarks
Reservoir
Reservoir Area at FSL km? 30.1
Total Storage Capacity MCM 1,220.0
Effective Storage Capacity MCM 555.0
Full Supply Level (FSL) m 700.0
Minimum Operating Level (MOL) m 674.0
Dam
Type of Dam - Concrete Gravity
Dam Volume MCM 1.935
Total Dam Height m 140
River Bed Level at Dam Axis m -
Spillway Type - Gated Spillway
Waterway & Powerhouse
Intake Type - Normal Pressure Intake
Concrete Lined Headrace Tunnel Length -
Circular Tunnel Diameter -
Penstock Length -
Type of Powerhouse - Surface
Turbine Type - Vertical Francis
Installed Capacity MW 536
Design Discharge m®/s 570
Rated Net Head m 109.3
Tail Water Level m 575
Tailrace Length m -

Source: Master Plan Study on the Kosi River Water Resources Development, 1985, JICA
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72k, 2012 4E 6 HICHHEM N EM L-HHEEIC L > THEONE=F 201 P BLXUOREHRY A
MEIZBI T 2T RIZLLTO B Y TH 5,

N

1985 4 JICA IZ X % “Master Plan Study on the Kosi River Water Resources Development” & 91T
MRS 594 R, Chiyantar village 72> 5% 1 km L. Nepalthok town O AE#9 9 km (247
L. & LEHT OB, 42 27°29°51”°N, 85°48°06"E., {IRAEmIL 575 m Th D, LfiEL b
WZRIR 2N B DL 400 m LA EORAME 72/ CTh 5, T A et Roshi Khola DAt 82 8 %
Nepalthoktown MH A LHEETOY—T71E (HHETHRBSEKkm) N5, 7272, BLfEIE Roshi Khola
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< DOl

BILE D FHE I, Sun Koshi No. 3 (i /KAL I EL. 700m T ¥ | Bkl OIER: 13 30 km 1235 K55,
L¥ED Dolalghat 121%, r/X—/v & H[EZfSES5 Araniko Highway 7% Sun Koshi JIIO i Td 5
Indrawati )| & Botekoshi JI|ZTELFERH VD . T OEEEIXELBIO mEETH L=, BB ILUA
7 =0 6 km (ZH7m o TARETHZ LD,
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5) BRME-EXER
1) —f%
EITOBENEZE, FHKE, REHINFLLTOLEBY THh D,

BhIE7E  109.30 m

il K & : 570 m/s

/7 - 536 MW
FREDOH N LAEHAKED S MR ORI ETT — & & 5L J-POWER 23BH% L7 =
Ea—% Y7 (HDWiz) ZfiH L CERAMGORG L Ea— 2K Lo, KEhHR, 5
MR LI R ERK BTV DT IZ@& i 7113 FFE 536 MW 2 X 5D L7 o
77

2) HEEHHBIOEH

—FREDIZ K - FEBHEDIm FRE )11, B R~ OE « BARE ARG - st HIfR 72
ElIZXVRET BN, L0 KREOBEREHINTREFNZAT—L AV v ERH D,

L LNG, KHEIZEW T TR TOETHESTIA > FERA LT, SHIR/3—1
EIN OE KB STV R WHS 2 Tt S5, Zoizd, BEEHTOWREIZHT-->
T, UEZEZEELTLIEYT-VORKENIT100 MW EELZ FIRE T 5, Lo TREEIC
BOWTIL6AETEHETAHZ L LT 5,

3) /KHEH
a) KEH

K I AT 20475 109.30 m, ERSE FH K & 95.00 m¥/s DS, —HBH1= 0 O
JNETRDERBY Lr 5,

Pt =9.8x Hnx Qtxnt
=9.8 x 109.30 x 95.00 x 0.925
£ 94,100 kW
Z ZTC,
Pt KHER ) (KW)
Hn : JEHEG 2P E (m)
Qt : 1EHTY OEMEHAREMYSs)
nt o KEHER

b) /KEJEZA

— %Iz, KERAUL, BEEAKBEHDOBEBETHRO NS, KB oOEEL KEH 125
LT, YHi7T oo AKELT S,
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) 7y —ME

7 MBI, mEFER & LT 18CrANI AT v L AR F— L a T 5, iz, 77
VUAEKED T = 2T — Y T OFERHIZIT. KEONRICL>TIE, 2—F 4>
7 (Y7 NEREAR) Eiid, Zoa—7 o 7GR FEBRGHIB W TRET 2,

d) FEEITHI
FEHTO ML ERRO B 720 OKEH 1B LU FIZR 5,
94,100 kW x 6 = 564,600 kW
B, ERHDEHWTENEFROLE 2 —REfi ST\ 5D,
4) FEFEHK

FEEEAE OB THE, 3 FEAS VIR 15 FEAE CER A 21X 102,300 kKVA, 90%:EN /1H L35,

) FAEHA
SO EHARL, KRR, DB L CRERNFD L HESND,

Pg =Ptxng/p.f (kVA)
=94,100 x 0.979/0.90
£ 102,300 kVA
ZZ T,
Pg : FEHREHAE (KVA)
Pt KEER ) (KW)
ng : JEEMRR
pf : 1= Eh

EE LY., REEOEREEIL 102,300 kKVA & 725,

EEAROFHFHTH T2 > TiE. NEA 1ERKD 400 kV Transmission Line Power Development Plan
IR, BEINOROITELEEAENETERTL I L L, BRBSERNRELZE L
TTFREOEBERERE T2, 2ok, EEMRIEHEC SOV TIEIALLBE O 72 0 X o E#REE
BE(CBIE U7 Bz i st & L7,

]&

iR ERT : Barhabise Substation

LEEL 1 220 kV
5 7E R : 35 km
R - Moose X2 5=, 2 [l
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A.2.4 Lower Badigad A<z S k (C-02)

)

ooy FBRE

Lower Badigad 7' &t ¥ = 7 kX8 Gulmi District ¢ Badigad )1\ ZAZi#E 3% Hi 77 380.3 MW D
frRkAKk N7 m s N ThDH, RFOMFIT “Update and Review of Identification and
Feasibility Study of Storage Project, 2002, NEA” DO THEi SN TEY | f{E L~ULIHL B
WD, £7-. AN Lower Badigad 7' 1Y = 7 ki O B MiEEA 2 2012 4£ 6 H 12 Elii
LTW%, BRI L > THRONLFTRG Z ZICmY Db TV D,

IKICFEMEE LTI, 7y =7 MR O i % Y O Tamghas 11T C O AR FER £1X 1,879 mm,
B LSO R 83.7 m¥s Th D, WiHIAAEIL 2,050 km?, FLHERDELIE 2,526 t/kmPlyear &
NEA 75 fr B it o LA HERD B & L CTER LT 5 4,400 tkm?fyear & 0 &/ S < HEE S LTV

%o WEEAICIZ GLOF D U 2 7 ZEr kil AFEAE L7220,

HE A 25 7.5 &, FHEi Ik Lesser Himalaya #iIXIZJ& L, T2 +—Y 7 A b, Khitk
. BaBLUORENS/ LTS, $£7-, Badigad JINZIBWERE (Badigad WikE) 7236
%o Bp/KHIHMIEI T = ITRCE & AIKE DDA Do APCE TR b, RO LRIKMEL
REREEIINE-BbILD, L L, Br/KHERDIZ I TR 1E B #3-= U (Gultung Pahiro)
ﬁ%@\%ﬁ@%@i@%ﬁ%bfwéoﬁAﬂﬁ@%ﬁﬁ?ﬁ*974%k%ﬁ%@%ﬁé
. 1HWTE o Badigad WiE 2% @i LT\ 5, EKEE k ‘/4"</1/ XEITHICEE 7 +—Y 74 I &
T 5, FEFTHAIZTEIHHCE K0 720 | BRIV, MBI~ » 7281 5 s
1% 170 mgal &0/ S0y, jtﬁ*‘%’f%Ln’?? (MBT) 225 25 km & 7e VBTV D28, & LM
A% E > Badigad 8 233858 LTV 5, M4 L EOEIR 2 513 30 km & 272 W BERL TV B,

HAR - ARG Tl B R OB I RE CHESmORENKEV, Gandaki FiiZAr
B L., AT 137 km? Th 5, TS 3 ODEH#EXNH Y . AKBITHKET DA 724w 5
FEDOAAR BTN D, EEROMEEET 49 km & gz, Bis 403 1,606 7 L Kb %
<, BALBAED -V OBEFY 422 FIMW Licb S0, 825 THOKMN 11 &k
H 2\, WEE SIS ERBKEOSIT 7 > (Newar (Advanced), Thakali (Advanced), Magar
(Disadvantaged)., Gurung (Disadvantaged). Tharu (Marginalised), Bote (Highly Marginalised), Majhi
(Highly Marginalised)) & &%\, 52855 F % B MR RTE 5.9 km? & HRifg k& v, 8%

2T DR B 58 &b U, {&'E@i}ﬁﬁl 217 N & Lg%\, 26.1km OHIE, 11 DDV
. 2 -0 Micro Hydro %56, 29 O/KMEG TR DN E %2 %1 5,

BB OMTIL, 191m D v 27 7 4 VX ALY, 505 Fm & K& RENEENEDS
N5, A%EIT1925m TH Y. 380 MW O 2155 7- 012, AT 233 m¥s &
RESNTWD, KA TlL, Lower Badigad 7' 11 ¥ = 7 s D HERD & % 1% Andhi Khola 7
B x 7 FOWHERD R L O HEE Lo, BIHES A ORE R, B KIS IR 7 A v i 7S e
NTHEY, BEREICTHEMBELZY SHEYICREVARELH L Z D, HEWDEAHEHLES
Tanahu 71 ¥ =7 MO 7 — b O X5 REREOREEZZRE L X 2R b RE S D %H
D5,
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Figure A.2.4-1 Location of the Lower Badigad Project (C-02)
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Table A.2.4-1 Project Description
Item Unit Lower Badigad Remarks

Location (District) Gulmi
Name of the River (River) Badigad
Installed Capacity MW 380.3
Catchment Area km? 2,050
Location of Dam Site Longitude/ 83°27'22.2"

Latitude 28°0'0.6"
Dam Height m 191.0
Total Storage Volume MCM 995.9
Effective Storage Volume MCM 505.5
Regulating Capability Factor % 19.1
Reservoir Area at FSL km? 13.7
Full Supply Level m 688.0
Minimum Operation Level m 654.0
Tail Water Level m 475.0
Rated Gross Head m 196.0
Rated Net Head m 192.5
Rated Power Discharge m*/s 232.6
Total Energy GWh 1,366.6 | Estimated by the Study Team.
Dry Energy (December-April) GWh 354.7 | Estimated by the Study Team.
Length of Access Road km 0
Length of Transmission Line km 49.0 | Estimated by the Study Team.
Number of Households nos 1,606 ggi\fyed by the Study Team in
Project Cost MUS$ 1,200.8 532;“;:?38 tl’g’vére Study Team at
Unit Generation Cost cent/kWh 8.9 | Estimated by the Study Team.
EE:;S /(k%)h) of Interest Rate, % 13.2 | Estimated by the Study Team.
FIRR (8% of Interest Rate, % 19.8 | Estimated by the Study Team.

12NRs/kWh)

Source: Update and Review of Identification and Feasibility Study of Storage Project, 2002, NEA (except remarked items)

kB, BIR - SREICEAT 2HERM R X OFHIO £ & O A LI TIZRT, FEMEHRIE
Appendix 3 3 L5 IZIFRS TV 5,

k=111

A24-3
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(2) K& -KX
Lower Badigad 7' ¥ =7 MZOWT, KGHrEL . KU 2FHEHEE Th 2ifiET
2 OIFHEME, GLOF Ofalitt, HERD DB SOV TlR 2%,
1) K4
Lower Badigad 7' 7 2= 7 k% Badigad JINZAZE L, Gulmi {TEXIZNLET D,

Gulmi (Z Tamghas &2 BLHIFT(0725) 53 & %, Tamghas &S BT O H Bk £ % Table A.2.4-2

Rz
Table A.2.4-2 Monthly Rainfall at the Tamghas Station
Location Elevation
Name Index District Type of Station Start to Record
Latitude Longitude (m)
TAMGHAS 0725 Gulmi CLIMATOLOGY Jan, 80 28.07 83.25 1,530
Precipitation (mm)

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual

25.9 34.2 31.3 55.5 | 139.5 | 316.0 | 496.7 | 428.6 | 272.9 49.4 11.4 17.3 1,878.8

Source: Department of Hydrology and Meteorology: DHM

2) BT —X OfEEME

Lower Badigad 7' ¥ = 7 U IZRIKAT A 72\ 728, Regional Analysis (2 L D it % 5
HTaZ & e, WMET —# OEFEEDRNEN ey =7 N Th D,

EE'

At HEIZH V2 Lower Badigad 7'1 ¥ = 7 h Ot &ET — X % Table A.2.4-3 |Z7~7,

Table A.2.4-3 Flow data of the Lower Badigad Project

(m’fs)
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
21.19 18.26 17.54 20.28 31.80 85.05| 216.73| 261.64 | 184.14 82.14 39.70 26.26 83.73

3) GLOF OfEffE

Lower Badigad 7' 1 ¥ = 7 @ _EifilZ GLOF OfERRIED 3 2 KINIAFIE L 72\,

4) HERb DAL

Lower Badigad 7'm ¥ = 7 N OHEY ET — X (372D T, EfHIZH %S Andhi Khola 7’12 ¥ =
7 N OHE BT — % 2T %, Andhi Khola 7’12 =7 b OHERb B, FS LAR— NI Xk
U 2,526 mikmPlyear L EE SN TWD, T DOHHERD I, ﬁﬂ?~&i@%ﬁénk%®
Thd, ZOWHEDEZ AW TipKkFma R Lz, ks &ix, KMok 24
WORBLZFNT HEECH Y |, JF/KE &2 ER MR & Tk Lfﬁﬂj Shad,
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Bk s an OB AL R 4 Table A2.4-4 1T, BkiFianid 192 4 L iR &2,

Table A.2.4-4 Life of Reservoir

a) Specific Sediment Yield 2,526 m*/km?/yr
b) Sediment Yield 5.2 x 10° m*/yr
(Catchment Area x Specific Sediment Yield) (2,050 km? x 2,526 m*/km?/yr)
c) Total Storage Volume 995.9 x 10° m®
d) Life time of Storage 192 years
(Total Storage Volume / Sediment Yield) (995.9 x 10° m®/ 5.2 x 10° m*/yr)
(3) Mg - E

1)  FHEHE O

Lower Badigad 7' = <=7 b, /3= LV, Guimi ITBIXICALE T 5, & AHiRIE
Kaligandaki JI| & DAt & 0 #) 3km 3 o> Badigad JI112, FEFEATHLSIXE AT L Y #9300 m
ko> Badigad JIARICALET 5, AEISEM L-BIFEAIC L 5 & Bk O L O
JERHE OBEITRD LB,

S HiE O HUE [X] % Figure A.2.4-4 (2R3, FHE IR Lesser Himalaya #1[X |2 J& L . Benighat
F¥i#e & Dhading Ko~ h 2304325, Benighat ¥5HCE 13 EITHABCE 2> DR STV D
Dhading Kue~+4 MIAKEE Fa~vA 6720 Benighat KitiCe 12 Bdl L TRl B2y
i L T2,

Hr K Ltk L Z Benighat &334 9 %, Benighat & D NI AIKE 7 A —Y 714 b
EE)T(E#% 720 *M)iza%: bl BENIAIRKE RS 2 S e diios TR S TV D
Dhading Rr~A NMIAKEE Ra~A b7 0 Bk Tl ?lZEFO)*”B ML TS
1% WiJE & % Badigad 7fE@ 23 Badigad 1112 ¥V MZ Rk ek 2 @il LTy 5, Benighat JiF 13
BHKMETH %5, Dhading K~ MMIEKEREWATREMEN & 5 25, KAWL L VD Ei2sy
i LTV,

Bk s L OV o0 830 it oD i F VBT [ % Figure A.2.4-5 (273, Bk il v e i A2 B
WL CIEEIA 72 19X ¥ Gultung Pahiro 283 0 . K72 Hb 245G L T 5,

A LHUSITIE Benighat JE D 7 A —> 7 A § ERBCE D00 T D, ABEITTRENEAL

EXff CHEEZAKMETH D, & LS OISR O EITIXE Y LEIITITE A LA FINC 40 BERT

%?@ﬂbfw oﬂfﬁﬁ%@ﬁéi%muikﬁﬁéﬂéoﬁ%@?%éBM@m%E
23 Badigad JINZ RV MZ A 2l 2 5@l LT B,

K b o xoulE Badigad JIOA FEICALE L. £ 21203 Benighat J8 o T ICkCE . AIRE
IA =7 A b HEEAKAEDSAT D, HBEHEOEITIE b v &RE U EARRE 6T
BT D, FrRLOHD TR 200m TH 5,

F&EEATIE Benighat )14 O WFEE: LITALE L, Z 2121 Benighat & ORSARE 3 7 A — 7
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3108000

3104000

3100000

3096000

| =AY,

A MEfEoTHMmT 5, i
EEHEESND,

HERRAEIOD 5 B HUEAM & M ER 1T 2 2 X 0 3 T Kaligandaki )11 & oGt ST
PO OEEERDLZENTE DL, HEMITY LMEMED 7 F—Y 7 A4 Fpb HEITE
Do TEMEHI. KBCED AT 5D Z LHLEATIT O colluvium PEULFEE L0 15 5L 5 AliE
MRHDH, vy s e LUIET X LMEMED I A —Y 7 A4 NeRFT 22 L12kbTH
59,

2) RIS SRR & e

jtﬁ*;-tff%iﬁﬁ ELTH LHE X 0K 25 km FEIC MBT 23 d %, 1&E T % Badigad W&y
A LS A iEiE LT B,

3) HUEEEIAE

OFRE OB ITLHANCBR L T b, S E TOWSIL 50 m L

AT Ik X Lesser Himalaya #iX 1)@ L, BN~ »~ 712 31F D

5o WbtV M4 LU EOERIZ 30 km dbichir@E 5,

T 170 mgal TH

43 SOU.D 44000'0 4450 IJ'O 455[!0'0

Geological map of the Lower Badigad project, Gulmi | ' o) N
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Source: NESS Field Survey, 2012

Figure A.2.4-4 Geological map of the project area
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Source: NESS Field Survey, 2012

Figure A.2.4-5 Engineering geological map of the reservoir and its surrounding region
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(4) HEHE

Lower Badigad 7= b, # AKEXOKDFEEFBE CTH D, FHE L~IUIHL BB
Bt D= REEMOFEMRMEIFFE LRV, T eyl NOFELAT 7 O L R
LA T hELUTIZRT,

Table A.2.4-5 Salient Features

Item Unit Lower Badigad Remarks
Reservoir
Reservoir Area at FSL km? 13.7
Total Storage Capacity MCM 995.9
Effective Storage Capacity MCM 505.5
Full Suply Level (FSL) m 688.0
Minimum Operating Level (MOL) m 654.0
Dam
Type of Dam - Rockfill
Dam Volume MCM 16.9
Total Dam Height m 191
River Bed Level at Dam Axis m 517
Spillway Type - Gated Spillway
Waterway & Powerhouse
Intake Type - Normal Pressure Intake
Concrete Lined Headrace Tunnel Length m 4,400
Circular Tunnel Diameter m 10
Penstock Length m 400
Type of Powerhouse - Surface
Turbine Type - Vertical Francis
Installed Capacity MW 380.3
Design Discharge m*/s 232.6
Rated Net Head m 1925
Tail Water Level m 475
Tailrace Length m 50

Source: Update and Review of Identification and Feasibility Study of Storage Project, 2002, NEA
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72k, 2012 4F 6 HICHHAEM N FEM L-BHEEIC L > TEONZZ 204 N ROREFRTA
BT DR, LT LB Th D,

N

“Update and Review of Identification and Feasibility Study of Storage Project (2002)” THiaf S /-4
AW A NiE, Kaligandaki )| & Badigad JI| DA A0 B 4 km EFRISALE L, & L8 FT O BRI
28°00°03"N, 83°27°14"E, {MIRIEEIL ELS17T M Th D, LEFEDT /Ny MIBIRTH Y | ik AL EL.
688 m (21T BJE S 1349 300 m, EL.630 m DL EITHHER & 70> T 5, EANT TEAZAT 30 i
FETHH HIPKNZ LD & EfITE 5D LRI L 7o o> TV D, AREIFKERIENFEH L TEBY |
ZOERIZ2BEOEENRH Y, FHEH L 2> TWD, 20 EEoMERT, AL 0fE<, 20~25 &
FELROND, ERICREZEERR SV | ¥ 2T TORKNLOlEIX, $115m Th b,

LA SO EFER 6 km (ELAREEEE) HUSIIZ TEEND AT 2RO LI Badigad fault 12
LB RBUBZRHRER N H Y . KEO LBNHEAL TS, ZD7d, BUEOFE I % g

T DAL, ZORNSAPESND TV K D HERD R A A | T AL B 2 A S BB R A
N2 D,

—J7. Lower Badigad AT/K#hD B _EFEICIE, <013 0 A7k hizNod> Upper Badigad 7'm =7 k235t
[l LTV 5, Upper Badigad @4 A%+ M X EFLORE Y 14 km, Lower Badigad # A A LD
ELHR R C 20 km J:?ﬂﬂ:{i[%ﬂ‘éo R OHERDRRE A58 S 72912, Lower Badigad D & LYo |k
%RODL% ZREN L. iEE A2 — 12 LT, B oIR & Upper Badigad HiS ORIZ & L& HER L C

WY AR SOKKTKES %Zo EHEZOND, ZOHE. KELEIEZ R L RN HITH
WA (k) HIRO ERBAEE L,

SERFEY A N

“Update and Review of Identification and Feasibility Study of Storage Project (2002)” THiFt = 47275
TEATY A B X, Kaligandaki JI] & Badigad )| D& 5K 1 km 3o Bdigad J1 47 =20 E T 5,
NEA [3HIUE, BETZZOME (EF) T2 bBatL s, BETEZLEFMIZL AT
U RT O, KBOBREEZSZ xS L, 300~350 m RO —TF 25 Bl B
27°58°53”N, 83°07’57”E. {H[KIEE 500 m (O S DA, HEHIEITHETEZL 250D, LV
HWLTWD, BEFEOERRITEL 535 mEEETHY . 77 BRIELS THLHN, Hink LOEHK
¥ % Ridi 12> 547 5 O THhIUX, B2 TR 5ERBS L OBALETH 5, F£7=, Lower Badigad
H I FREOIRD Bl ’ETE?“ZDF'/\ X, 2OV A METOEMEHT 10 km 282, KIEKIE

EVNERT D720, ZOMGBICHEN 2T 2 2 SIFHENTITR,
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5) BRME-EXER
1) —f%
EITOBENEZE, FHKE, REHINFLLTOLEBY THh D,

HEhTE# © 19250 m
il F K B : 232.60 m*/s
A7) : 380 MW
FROBEREE LK END MR OBERRIEEIT T — & & 2 J-POWER 2BHFE L=
Ea—% Y7 (HDWiz) ZfiH L CERMGORG L Ea— 2K L7c, KEZh=R, 5
B Bl R B K I TWATEoID, BEHiE ERE 380 MW R 5D b
Ay

2) HEHABLUBH

— XA K - R O Bl U 01X, B RAE~DREE - BT AR - kil IR e
CIZEORET D, L0 KRMOBHEH NTRIFNC AT =L AU v b 3dH D,

L LS, ARFHETIET X TOBLHERITA » RERBA LT, EHICRI—VEAND
BN SN TV WEZ R Tt S b, 207D, B OREIZH T > T,
UEZEEELTLIEYZD ORKHEINZ100 MW EEE EIRE T2, Ko TARFEIZBWT
XA BRRTRHETLZ L LT D,

3) K
a) /KEHT

K I AT 20475 192.50 m, ERE K B 58.15 m¥fs DS, —HBH7- ) O
JNEITRDERBY Lir 5,

Pt =9.8x Hnx Qtxnt
=9.8 x 192.50 x 58.15 x 0.929
£ 101,900 kw
Z ZTC,
Pt KHER ) (KW)
Hn : JEHEG 2P E (m)
Qt : 1EHTY OEMEHAREMYSs)
nt o KEHER

b) KEIJEZA

—HRIZKEIEAL, BELKEHITOBBRTHRO BN D, R EO%KEE KEHNZ2%E
LT, Y77 oo AKELT 5,
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) TUF—ME
7 T ML SRR & LT 13CraNi A7 U L ARF— L EEHT S, Ee, 7

FTUVABKEDT ey 2T — U T OREIIE, KEL-oTIa—T 07 (V
7 NERFAN—NR) 2T, ZOa—7 ¢ U7 FER, FEREHIE W TRETT 5,

d) FEEITH
FEEFOHMNE EFLO ML T2 ORI L TIZR D,
101,900 kW x 4 = 407,600 kW

ek, EReHhEHWTENEHEO L E 2 —REfI L TWD,

4) FEEHK
JE A DR THERN . 3 FH2Z it A1 01 78 AR T E RS A B 13 110,700 KVA, 90%iEN )R & 975,
a) REEARE
FEEEOERARIL, KERKIET, RB L OREEDRN LR IND,

Pg =Ptxng/p.f (kVA)
= 101,900 x 0.978/0.90
= 110,700 kVA
T,
Pg : FEHREHAE (KVA)
Pt ZKHEERH T (KW)
ng : FEEE
pf : I, EN
ERLE D REEOEKARIT 110,700 KVA L7825,

EEAROFHFHIH T2 > TIiE. NEA 1ERKD 400 kV Transmission Line Power Development Plan
I, BEINOROITELEEAENETERTL L &L, BFBSERNMRELZE L
TTIREOEBEREEE T 5, 2ok, EEMRIEHEIC SOV TIEIALEBE O 72O X o E#RER
BE(CEIE L7 B 2 i et & L7,

P28« Butwal Substation
R . 220KV

15 R : 49 km

R : Bison X2 §5. 2 [Al#R
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A.25 AndhiKhola 7B< x4 b (C-08)

)

7ovxy MRE

Andhi Khola (%5 Syangja District (Zfiz& L, Andhi Khola JI| XV Fuk L, Kali Gandaki )11z
T 5 H )1 180 MW DiT/AKRK 70y =27 hTH D, BFTOMEHE “Feasibility Study on
Andhi Khola Hydroelectric Project, 2002, NEA” OH TS XA CTEY . A L ~ULIL FS BT
H5,

ik\ﬁﬁﬂiAmmKmm7h9:7F%5®ﬁ%%§%2m2$6ﬂK¥ﬁLTW5o
BHHBEEIC L > TEONEZFIRLZ IRV LD TS,

IKICFEMEE LTI, 7y =7 FHUS O EE Y O Chapkot BRI C O B Y &% 1,837 mm,
B LSO RN 30.1 mYs Tdh D, FEE AL 4750 km?, FLHERD LT 2,526 tkmPlyear &
NEA 75 Hr B it o SEAHERD B & L CTEA LTV 5 4,400 tkm?fyear & 0 &/ S < HEE S LTV

%o WEEAICIZ GLOF D U 2 7 ZEr kil AFEAE L7220,

HWER 72 MmN S 725 & FHEHRIT Lesser Himalaya #1X (2 J8 L. EIKHCE 2304 LT
%o Br/KHIHIIRIE RS 2 © 72 0 BRARHEIC RIS, EAANENIZ1E 2 < O =D 23
S L TND, X LAHEOERIIHAE D D7 20, ERICEWSERY N o 0 &4 LR & LT
W) L ITFWEER N, BUKE b VIR CE A i T D A AT FEERTHLE O %I 3IE
WICHEVRAECE K 0 720 | EWEERIE, MR~ » 71281 5 A8 1% 200 mgal & H
BETHD, KEFEEHRMBT)IX 25 km & 72 D BTV 5, M4 DL EDORERD 51X 40 km
EPRRVEEN TV D,

AR - AR BREE R CTIE. BREOFE LS OB S TRE Ch D, Gandaki iz
\@mﬁ&iSSM1f%éow@%xfém%@%ilﬂkmkmﬁw B OFELLIT
WHFLEA 12 Fl, S5%H 16 FE, 4k - TEHRAE 6 FE & Hhiiy A 22 u, JEK XTI 60 km & Dudh Koshi
Tuvxzy hEHIZHL o RV, TIRIC3 DORERNH 0 | KIKIKTFT 250724 5
RO RA SN TN D, EEMROBEET 49 km & BV, Bl 5L 542 )7 & FREE T
bHN, BALE ) 1120 OBERFHIE 3.01 F/IMW & FLEGHIZ U, HKIINIZ 11 MW O E
FTFAET D, W% %0 5 eEREIZ. Newar (Advanced). Magar (Disadvantaged) & Gurung

(Disadvantaged),

FEFHE O TIX, 157 m @ CFRD (Concrete Faced Rockfill Dam) FHE S LTV 528, &
LA NERAOHEIZY 2O E U CGEY EITEZ RN &b, X LADMER L UIERX
WCOWTIEERHNOLENH D, £72. Andhi Khola 7P =7 hOEEIZL Y, Fio Kali
Gandaki A JiF7K i ~D A& B L, B &A%, Kali Gandaki A FEEFT CTIE & LD
FFbEE SN TE Y, Andhi Khola 7 v v =7 s %l & Abt, BRENLBRHNNLETH
Do

Tuvx7 bOMEK, ERVAT U MBI OEEFHTE LU TITRT,
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Figure A.2.5-2 General Layout of the Andhi Khola Project (C-08)
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Table A.2.5-1 Project Description

12NRs/kWh)

Item Unit Andhi Khola Remarks
Location (District) Syangja
Name of the River (River) Andhi Khola to
Kali Gandaki

Installed Capacity MW 180
Catchment Area km? 475
Location of Dam Site Longitude/ 83° 36' 30.6"

Latitude 27°58' 2.6"
Dam Height m 157
Total Storage Volume MCM 336.5
Effective Storage Volume MCM 238.7
Regulating Capability Factor % 37.3
Reservoir Area at FSL km? 5.5
Full Supply Level m 675.0
Minimum Operation Level m 626.7
Tail Water Level m 368.5
Rated Gross Head m 307.0
Rated Net Head m 286.3
Rated Power Discharge m3/s 81.4
Total Energy GWh 648.7 | Estimated by the Study Team.
Dry Energy (December-April) GWh 137.1 | Estimated by the Study Team.
Length of Access Road km 8.0
Length of Transmission Line km 49.0 | Estimated by the Study Team.
Number of Household n0S 542 | Surveyed by the Study Team in

2012.

Project Cost MUS$ 665.8 Egtllg] S:?ge |té )\I/e;{.he Study Team at
Unit Generation Cost cent/kWh 10.3 | Estimated by the Study Team
EZIERI;S /ﬁg\%)h) of Interest Rate, % 13.0 | Estimated by the Study Team.
FIRR (8% of lInterest Rate, % 19.1 | Estimated by the Study Team.

Source: Feasibility Study on Andhi Khola Hydroelectric Project, 1998, NEA (except remarked items)

k. B - ALRBRBLICEE T MR RIS LORHE O £ & O 2 LUTIZRT, FElT

Appendix 3 3 L V5 ([ZIER S LTV D,

A25-3
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() R&-KX

Andhi Khola 7 e ¥ = 7 MZHOWT, K[GHHEE . KT 23MEEE TH DI ET — %
OIFHEME, GLOF OfalE:, HEW OFEIZ OV Tk 5,

1) K4
Andhi Khola 7’7 ¥ = 7 hE, Andhi Khola JI[lZAZ#E L, Syangja {TEBIXIZALET 5,

Syangja |Z Chapkot < 2 BLHIFT(0810) 73 & % , Chapkot K S BLIAT D H 5lIf§ /K £ % Table A.2.5-2

™7,
Table A.2.5-2 Monthly Rainfall at the Chapkot Station
Location Elevation
Name Index District Type of Station Start to Record
Latitude Longitude (m)
CHAPKOT 0810 Syangja CLIMATOLOGY Jan, 57 27.88 83.82 460
Precipitation (mm)
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Annual
23.2 24.4 33.8 57.3 | 140.7 | 332.7 | 520.3 | 377.7 | 236.7 68.1 7.2 14.7 1,836.8

Source: Department of Hydrology and Meteorology: DHM

2) Va7 — & OEEME
Andi Khola 711 ¥ = 7 M & Lilin 6 B 1.5 km (ICHIKFT(415)238 0 . KT O &7 —
(kiR 2 R U TR A R LT,
Tu Y=y MK S DO T, EOEEMENHEHEW T r Y =7 FTH D,
EFHHEICHVZ Andi Khola 7' 12 & = 7 F DifiET — % % Table A.2.5-3 (127, HIZKPT

DMET —ZIXET 10 FEOTF —Z 1372 < . 1964 F~1991 £ TH 5 7=, AWK D A
Bl EZ{FEH LT,

Table A.2.5-3 Flow Data of the Andi Khola Project

(m’ls)
Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec. Ave.
4.74 3.85 3.17 2.96 6.31 33.33 99.79 94.10 67.16 26.74 9.87 6.14 29.85

3) GLOF Ofakwit

Andi Khola 72> = 7 k@ FfiIlZ GLOF DGR D & 5 K ATHIIELE L 72U,

8 oW

Andhi Khola 7= ¥ = 7 s O HHEREIZ, FS LARA— FOHT 2,526 mikmlyear & EiE Sh
TWb, ZOhHwEIL, BT —2 LV REHINZbDTH DS, ZOHERDEE AW Tl
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KA 2 R U7z, Bk an & 13, Bkl 3 2 M o2 B 2 5 2 IR TH Y |
FTRA Rz P HE | Tl L TR S D,

Bk 6y O B HEE 5L % Table A2.5-4 12T, BFkMiFdn it 280 £ L 3 X5,

Table A.2.5-4 Life of Reservoir

a) Specific Sediment Yield 2,526 m*/km?/yr
b) Sediment Yield 1.2 x 10° m3lyr
(Catchment Area x Specific Sediment Yield) (475 km? x 2,526 m*/km?/yr)
c) Total Storage Volume 336.5x 10° m®
d) Life time of Storage 280 years
(Total Storage Volume / Sediment Yield) (336.5 x 10° m®/ 1.2 x 10° m*/yr)

(3) i - #E
1) FHEHIE O HE

Andhi Khola 7' m ¥ = 7 ME, R/3X—/LPHE, Syahla TBIXICALE T 5, # AHIATX
Kaligandaki )| &£ &3 LV 1.6 km L3> Andhi Khola JIZA7E L | %8 B ATHIS T Kaligandaki
JIAE R O WFERE I E T D, A el 50 U 7= BIE A ds KOV FS &+ (1998 4F) Ik D &
R HIER O U 6 KOV TV OMZEITR D L B0,

A1 i oD H1E X 2 Figure A.2.5-4 127”737, BHETHIUEI S, Lesser Himalaya Hi[X |ZJ& L | Benighat
FitiCa & Dhading Ko~ k235414 %, Benighat J& 13 =1 HCE 7> DAL S TR S O
g% > TW\b, Dhading Fr~A MIERED Fa~vA Mol Tn5, FS Tl
Benighat ¥5# = & Dhading K2~ b O5iFUZ Keware BifE 23, Z LD ) 1 km (2 Andhi Khola
Wikg 2 RS T b,
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[ Andhi Khiala pydiosleciic Projct
i 2| Gealogicai Map of Project Area

Duigavim
et Sl as D et M

Bl

% = Pl
1,500 ] H 1484 S0 e
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Source: NESS Field Survey, 2012

Figure A.2.5-4 Regional geological map of the project area.

Ik & 2 o JE0 s Z Benighat #itiCe 235340 L, i EJRERIC Dhading K< A K
M 53Ai7T %, Benighat *&WX—E i*é*ﬁzab)% 720 L <ML T %, Dhading Ke~-1 MIFE
WIZEEO Fa~A MO LRSIV TWD, ki & 2 o &30 #ilk o i A HVE X % Figure
A.2.5-5 (279, BpKiiiiisizid colluvium & BALFRR L3 IR< oA L, HIg- =0 3% 0,
Benighat 50 (3 A 2> B #EE K & B, Dhading K e~ B X /KPED @ araEME DS
HDHN, TNEIE-S TR ~ZET 2RI E VO TRAKDO LI XL & Bbid, ki
Hidak (213 Keware W& & Andhi Khola W& 23 & - T\ 5,

4 2l 1 Benighat ¥5ARE DRSS 230403 5, AMEIE P RR S |2 BE CEEE K IETH D,
JBRIEE A A A RN 30 EERT: CEA L TV D i RHEFREM OJE S 3R —1 v 7 CT2.7m
W EHERR STV D, RHENEAKNLIL 675 m Th DA, LFOEE 606m LLEIZE N
B HEREM D o D

A LM E LT FS %, FS & AHE 0K 1 km B O A ET S7-28, 25 R
TR0 NH Y Y AR TR o7, & 51205 km EFROME & BiET S 72 2SR AR
SINTRAEFEITS WV,

KBS b R D — NIRRT O JRAR Z RO I REET L C Kaligandaki 1172 44 12
T %, Jb— FAWIZIT Benighat $5BUE RS 5, BHCE IR D kS TV 5, F PR
DETEEHI —E L TRV, ROV ITHR K TR 30m ThH,
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FEATI Kaligandaki )1 /2 ORI ArE L, Z 221X Benighat F5HOS DN 04T 5, A
PRI AN FERIH 12 A L T D, B E TORS 45 m B3R — U 7 TR I T
Do

HERAE D 5 BHIEM 1T A LS OK) 500 m B TE b5, #E 1L Sera < Illunga 3T
@ Andhi Khola JIl OFEE: 1555, HEMEHIRAEE O colluvium CE LR L7 &
M. vy 7 8% Andhi Khola )11 % 245 57> 5 Kaligandaki JIZ 0445 Re~A hh b5
b,

2)  RBUEHEGERR & e

KBRS & LT LS X 0K 25 km 7512 MBT 233 %, Andhi Khola W/ 728 2 2 i
D 1km ANIZ®H 2 A[REMEN & D,
3) HUEIRENE
SHEHIRT lesser Himalaya #1X (2@ L, MM~ »~ 7128 1) D0 X 200 mgal T
5o B HITV M4 LI EOEJRITHK 40 km L BITALE T D,
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Figure A.2.5-5 Engineering geological map of the reservoir and its surrounding area.
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(4) HEHE

Andhi Khola 71 ¥ =7 ME, Z LKBEROKIFEEFHBETH D,

AL ~VIXIFS £ THET

LIPS TH D720, MM OEARNRBEIKEA i > TWD, oY= FOFEELAT ¥
FORETLE AR LA T U bR TITRT,

Table A.2.5-5 Salient Features

Item Unit Andhi Khola Remarks
Reservoir
Reservoir Area at FSL km? 5.5
Total Storage Capacity MCM 336.5
Effective Storage Capacity MCM 238.7
Full Supply Level (FSL) m 675.0
Minimum Operating Level (MOL) m 626.7
Dam
Type of Dam - CFRD | (Concrete Faced Rockfill Dam)
Dam Volume MCM 8.2
Total Dam Height m 157
River Bed Level at Dam Axis m 525
Spillway Type - Gated Spillway | (3 Radial Gate)
Waterway & Powerhouse
Intake Type - Sloping Intake
Concrete Lined Headrace Tunnel Length 3,395
Tunnel Diameter 6.5
Penstock Length 1,350 | D=4.8m
Type of Powerhouse - Surface | (Semi-underground)
Turbine Type - Vertical Francis
Installed Capacity MW 180 | (3 x 60 MW)
Design Discharge m3/s 81.4
Rated Net Head m 286.3
Tail Water Level m 368.48
Tailrace Length m 85

Source: Feasibility Study on Andhi Khola Hydroelectric Project, 1998, NEA

A25-9
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Figure A.2.5-9 Powerhouse Plan
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72k, 2012 4E 6 HICHHEM N EM L/-HHEEIC L > THEONE=F 201 PBLXUOREHRY A
MEIZBI T 2T RIZLLTO B Y TH 5,

LY A b

FS THist S =& L9 X Kali Gandaki )11 & Andhi Khola )l & D& A & 0 # 1.5 km _Eiftic
frE L, & LEHTOREEEIL525m Th b, S AE o Kali Gandaki J111Z21%. NEA 23Ft
4% Kali Gandaki A /K )FFEFT (144 MW) OFUK A L3N d 5 iR O KA 524 m T 5,

Z OBER% Kali Gandaki A BFEATTIE. BUKZ 2 0E EIFRFHE S TWD, 2o, BITE,
FS THiatEN7=¥ A4 L VK2 km EIRICE A9 A MEEFET L ERARGFTEN TS, HLn
LA ME, bbb & FSOFTH LY A FORFLELE L THRFT SN TV, FICHE RO
MG, HASNRS T EN DD, F LD DT OWIRE X, bED¥ A FED 30m
w<, 55 mThd,

7 7 ZIZB LTI, Butwal & Pokhara % ## .5 [EE ) b BERX O Kali Gandaki A~ U % 2 BfiEH
BN IEFEEESTEY, ZORER 815 m L) b /2 FEOREE 700 m A1 (llunga 4£7%%) £ T 1
ﬁﬁ@yw ERD D, ZOBRPNEE LT RO BB EICE D 1 HROEKAH Y b
TR —=RES TS, Zh (K) ~DO7 7% RAEKIE, 2 OEKOILE & Alct B THlRE &
Bohd,

BE, Z L% A MMEEOHEZRE NEA IZ L > TEE STV D, ZOH LW Z LT o
i, WiF e BIBMBPENE DN SHH LD, X LAMOBREIITEFEELZET L, /2, XA
A Mo B~ T ZLIic k), ¥ LEMOMERE LFELZIIUD, ¥ L8 KL UOKEROFEARKR
M TEEB LOTHFEOERELOD B 2T IR 0T, o1, IkiARES FS KEOR
RV IFRERDTHERAENDZ LD, BEHEZDOSOEKRIBIZALETLEND D,

L7l oT, b, VA "NEERETDHZ LI/ D E, FS ZIRIER0 BHIRE DR & 557
D305 T2, Kali Gandaki A O BT EHE & & > N TREIICHETT 2 %203 H %, Kali Gandaki
A DY AN % EORRE ER SEL0MZE D08, HEY EFENKE UL, X A0LEIXFS B
DEET, KOBEEOWEN Z ¥ LD FMIZEET 5 2 & THiAMO EFITHRLTE 2 ARt
b5,

SEEFTA b

JEEATIX, Kali Gandaki I 72 FICALE T 528, FS BRICHET S IZAL@E DS 500 m Tl ~Z8 5
T 5 2 &R S LTV S, BERR @ Andhikhola 38 FE AT (IPP) ik 11 o> EJiA 400 m, #E42 27°55°39”N
83°40°26"E. {F] FEAE & 134 380 m OHI T 5, Ao OERHNIIIR D> H A% E 600 m 43T F T 25 FE
FREE, Z OGS ORER 430~470 m (222 F T, B FHS I 200 m, W7 1A% 100~150 m @,
R 1:5.0 FLE ORI BHEM) 2D, FS TIZEABIMATE LCRIAT 5 Z L AEmESh T
W5,
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Butwal & Pokhara % i 5 ERE DI ERT L 0 ik 1.2 km (E#REERE X0 00k LT, FERT &
O OFEER (BHER) 2 T A U, BEFT (FFlZ FS OREITHLN) ~07T 7 &

IR S & Bbihvs, 72720, s OB % Ridi 122517 5 O ThivX, W& TR
THERBILOEHVLETH D,

T DAl

Butwal Power Company Ltd.\Z & > TiEE 4TV % BEEX Andhikhola 388 AT (5.1 MW) (2B L C
I, FS ®HC Andhi Khola 72 =7 MZXVEEIL L TETEMET D0, &HDWITHITRD F,
ZELTEHT 200 ST, e L CGERATLIEZPREFNTH D Lifm o bhTwn
Do

HUE, FZEEITIH 2 9 MW ISHISRT 2 Z & &25tmi L TRV | BEICHUKY Ao L THE
FEWi T b D, FEEFTHIT B L TIE, 2012 4E T T & PR, 2013 E P CIT e TH AT L,
ERZ BT 2 FETH D,

723, AndhiKhola v ¥ =7 MIBL Tk, EEOEZENS NEA (T3 L TRHIEO R LA
HoT=m, NEA DHITIREZE L TWRWEDIFER1H 5,

(5) TExss - 2ER
1) i
FEEFT DAL, KR, BRIEHNILUTOLEBY TH D,

Hh%7% : 286.30 m
i F7K & : 81.40 m¥fs
w7 180 MW

EREOFEEFE EFEHKEN S R OB EATT — # & JIZ J-POWER 2B L7m =2
Ba—% -+« Y7k (HDWiz) ZfH L CEREESORGH L B a—%F i Lz, KER, F
BN R EIXIER LK SN TWD 72012, BIFH )i EFE 180 MW 225 H 0 &
o7,

2) HEHIBLUHRH

— R K EL - FEERE O R i B 1%, B R~ D - BIISEARE - dmE IR 2
WCEDPRET DN, L0 KO EBEHEINIRFINCAr—1 A ) v B3 H 5,

L L2235, ARFETIET R TOBESHERILA > FERBA LT, LIRS LEAND
L%#%ménfw&wﬁﬁ%ﬁfﬁkéméo:@tw\ﬁ%Mﬁﬁﬁimktofm
UbZZEEL LAY ORKENZ100 MW EEZ FIRET D, Ko TAREEIZBWT
X3 BERTHETHZ & LT 5,
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3) JKH
a) KHMH)

KA X E R VR 75 286.30 m, ERE K L 27.13 m¥fs D&MD, —HHTZY O
HETRDERY 2D,

Pt =9.8x Hnx Qtxnt
=9.8 x 286.30 x 27.13 x 0.919
= 69,900 kW
ZZ T,
Pt : /KHUEHR T (kW)
n @ EEANTEZE (M)
Qt : 1HBH7=Y OERM KR mMYs)
nt D IKEER
b) KB

— I, KEERITEE L KEHTOBRTIRD b b, KRB OFKEL KEHHZEZE
LT, Bl 7T AKE LTS,

) 7y —ME

7 oML, AMEFEM & L C13CHaNi A7V L AR F— VAT 5, £, 77
VVAKED T =R 2T =V T OREIIT, KEILEoTEa—=T 7 (VT
FEZIFIAN—R) ZHid, Z0a—7 4 KR, FEREHIB W TR 2,

d) JEEFTHT)

FEFTOHINE RO HHEY 720 OKEH N HLLFIZ/R 5,
69,900 kW x 3 = 209,700 kW

B, ERHDZEHWTENBEFROLE 2 —RFEfiSh T\,

4)  FEK
FEEME ORI, 3 AR HA R B CER A BT 75,800 KVA, 90%EN IR LT 5,
a) %EEE'*("/J?E'

FEEMDOERRARIL, KERRKHES, HRBLOEERDRNOIHFE SIND,
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Pg =Ptxng/p.f (kVA)
= 69,900 x 0.977 /0.90
= 75,800 kVA
T,
Pg : FHEHERAE (KVA)
Pt @ KHEERH T (KW)
ng : JEEMRR
pf : 1R Eh
FELE D, REMOEKS RIT 75,800 kKVA & 725,

5) LEMR

EEEARORFHTHT= - TiL, NEA 1ERKD 400 kV Transmission Line Power Development Plan
I, BEFPOROEHLICEBERE CHERT 22 L, 25 E, BRMELEREL
TRROEEMREERE T2, 72k, EEMRIEHEZ DWW TIAL ERFT O 72 DI X Lo E#R IR
BEIC B U7 Bl 2 i R & LT,

P25 @A Hetauda Substation

EEEL 1 220 kV
15 A : 49 km
AR : Bison X1 45, 2 [El#
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