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:     
AC:  Alternating Current 
CAR:  Catchment Area Ratio 
CBD   Convention on Biological Diversity 
CEO:  Chief Executive Officer 
CITES   Convention on International Trade in Endangered Species of Wild Fauna and 

Flora 
DC:  Direct Current 
EIA   Environmental Impact Assessment 

  eographic information system 
GLOF:  Glacial Lake Outburst Flood 
GWh:   Gega watt hour 
HRT:  Head Race Tunnnel 

:    
:  Integrated Nepal Power System 

IRR:  Internal Rate of Return 
IUCN:                  
kV:  Kilo Volt 
LPG Liquefied petroleum gas
MBT    Main Boundary thrust                
MCT    Main Central Thrust               
MHT   Main Himalayan Thrust  
MW:  Mega watt 
NDWQS   National Drinking water quality standard                
NW:  North west 
PM   Particulate Matter 
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PRoR:  Peaking Run-of-River 
   einforced cement concrete 

RoR:  Run-of-River 
Rpm:   Rotation per Minutes 
RQD:  Rock Quality Ditermination 
SE:  South East 
SWAT:  Soil & Water Assessment Tool 
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 x W x H Length, width, Height 
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  MW 

  

Dry Peak Energy  (  %) 

Dry Off Peak Energy 

   

   

   km2 
100 years return period flood m3/s  
Design discharge (Q34.33)  m3/s 
Long Term Average Flow  m3/s
Min/Max Flow m3/s

  Daily Peaking Reservoir  

   

  
  
  
  
 Dead storage capacity  

 Live storage capacity  

 Maximum drawdown  



  
 

  

 Depth of the reservoir  

  

  Gated barrage 

  
Barrage Height (From River Bed 
and Foundation    

Invert elevation of barrage .    

Barrage gates (Radial gates)  bays;   x   (W x H) 

  

  Orifice type side intake 

   

  x

Invert Level .    

  

  Inverted D-shaped 
  . 

 x

     

  

  Underground, Intermittent Flushing 
  

 (L x W x D)   x   x   

Particle size to be removed 

  

  Horse shoe shaped 
    x   

  

Support Concrete and Shotcrete lining 
 Design Velocity in HRT and 

Design slope of HRT  

  

  Horse shoe shaped 
 



  
 

  

   x

   

   

   

 
Support Concrete and Shotcrete lining 
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Underground, circular concrete, restricted 
orifice type 

surge shaft    

orifice    

   

Upsurge Level    

 Down surge Level  

  

  Steel pipe 
  . 

   

   (up to Bifurcation) 

      

  

  Surface 

 (  x x )   X   X   

  

 Surface 

 (  x )   X   

  

  Open channel 

  



  
 

  

 (  x )   X    

  

   

 Vertical axis Pelton Turbine 
Rated Output  MW with  10% COL) 

  %  

   

  

   

 3 Phase Synchronous 

 MVA  

  % 

  kV 

Rated speed  rpm 
Frequency  Hz 

  

  Three-phase, oil immersed outdoor 

  

   MVA  

Voltage ratio /  kV 

  % 

 

   kV double circuit line  

  
  

   
 Avg road Gradient 

. Construction Power DG Sets, NEA  

  

 



  
 

  

B/C Ratio  

IRR  

EIRR  

Net present value (NPV)  

Simple Payback Period   

Discounted Payback Period  

Financial Source 30% Equity, 70% Bank loan 
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S.N.  Description  Parameters  
1  Type  Salient pole, Vertical shaft synchronous  
2  No. of Generators  4  
3  Capacity  90 MVA  
3  Capacity @ 10% COL  99 MVA  
4  Power Factor  0.85  
5  Generator Voltage  11 kV  
6  Frequency  50Hz  
7  Class of Insulation  F  
8  Protection  IP54  
9  Excitation System Type  Brushless  
10  Efficiency  97%  
11  Heating class  B  
12  Number of Poles  12  
13  Synchronous Speed  500 rpm  

 

, 

,  

 

 
S.N.  Description  Parameters  
1  Number of Transformers  4  
2  Type  Outdoor, 3-  



  
 

  

3  Cooling  ONAN/ONAF  
4  Rating  99 MVA  
5  Rated Voltage  Primary side  11 kV and Secondary Side -

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

420 kV  
7  Type of Tap changing  On Load on High Voltage side  
8  Tap Changing Range  ±10% in Steps of 2.5  
9  Principal tapping  400 kV  
10  Vector Group reference  YNd11  
11  Efficiency   
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, CDMA, V-SAT 
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PABX  
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DC DC 

V/  Ah DC AC-DC V DC V DC 

V DC 

DC 

, V, Hz, AC 

SCR 
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CEO  
Managing Director 

Project Manager 

Site Manager 

Office Engineers 

Site Engineers 

Accountant 

Office assistant 

Lab technician 

Supervisor 

Site Overseer 

Surveyor 

Bar bender 

Foreman 

Carpenter 

Labours 

Site Accountant 

Helper 

Public Relation Officer 

Cook 

Excavator Operator 

Driver 

Concrete Pump Operator 



  
 

  

Health worker 

Site Office assistant 

Environment Expert  

 Sociol and Resettelment expert 

 Economist 

 Social Mobilizer 

 

CEO 

Managing Director 

Project Manager 

Driver 

Site Manager 

Office Engineers 

Accountant 

Office assistant 

 Environment Expert 

 Sociol expert 
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 Detonating Chord  

 Detonators   
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QS1  ° N ° E
QS2  ° N ° E
QS3  ° N ° E 
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 :  

Facilities  Estimated Power (kW) 

Construction camp  500 

Air Compressors in total 2000 

Workshop  1000 

Battery Charger  500 

Welding  1000 

De-watering Pump  500 

Office  200 

Power Winch  500 

Total  6200 

Diversity Factor  0.6 

Peak Power Requirement  3720 
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S. 
No. 

Description 
Excavation, 

m3 
Backfilling, 

m3 

Used as 
Aggregate in 
Construction 

Net 
Disposable 
Volume, m3 

1 Portal at River diversion tunnel 1,932.00   1,932.00 

2 
River Diversion Tunnel (Size 8.8 m 
X 8.8 m and L = 732 m) 

64,229.61  19,268.88 44,960.72 

3 
Barrage Structure, Stilling Basin 
and Flood Wall 

495,514.25 327,039.41  168,474.85 

4 Intake 98,109.00 21,583.98  76,525.02 

5 
Inlet Preparation for Approach 
Tunnel 

79,320.00   79,320.00 

6 
Approach Tunnel (Size 5.0 m X 5.0 
m and L = 880 m + 1033 m) 

55,476.68  16,643.00 38,833.67 

7 
Portals Preparation of Exposed 
Approach Tunnel 

900.00   900.00 

8 
Exposed Approach Tunnel (L = 
70m) 

15,540.00 11,165.00  4,375.00 

9 
Feeder Tunnel (Size 3.5 m X 3.5 m 
and L = 314 m) 

4,799.10  1,439.73 3,359.37 

10 
Portal Preparation for Settling 
Basin Upstream Gate Operation 
Tunnel 

4,290.00   4,290.00 

11 
Settling Basin Upstream Gate 
Operation Tunnel (Size 4.5 m X 4.5 
m and L = 270 m) 

6,496.82  1,949.05 4,547.77 

12 
Portal Preparation for Downstream 
Settling Basin Gate Operation 
Tunnel 

3,289.28  986.78 2,302.49 

13 
Settling Basin Downstream Gate 
Operation Tunnel (Size 4.5 m X 4.5 
m and L = 333 m) 

8,012.74  2,403.82 5,608.92 

14 
Settling Basin Inspection Tunnel 
(Size 4.5 m X 4.5 m and L = 230 
m) 

7,940.56  2,382.17 5,558.39 



  
 

  

15 
Portal Preparation for Settling 
Basin Flushing Tunnel 

6,045.00   6,045.00 

16 
Settling Basin Flushing Tunnel 
(Size 4.5 m X 4.5 m and L = 480 
m) 

11,862.71  3,558.81 8,303.90 

17 Underground Settling Basin 111,780.82  33,534.25 78,246.57 

18 
Headrace Feeder Tunnel (Size 4.5 
m X 4.5 m and L = 298 m) 

5,788.68  1,736.60 4,052.07 

19 
Headrace Tunnel (Size 7.0 m X 7.0 
m , L = 16227.2 m) 

836,345.45  250,903.64 585,441.82 

20 
Portal Preparation for Adit Tunnel 
- 1 

5,822.58   5,822.58 

21 
Adit Tunnel - 1 (Size 7.0 m X 7.0 
m and L = 355 m) 

18,022.34  5,406.70 12,615.64 

22 
Portal Preparation for Adit Tunnel 
- 2 

4,661.91   4,661.91 

23 
Adit Tunnel - 2 (Size 7.0 m X 7.0 
m and L = 438 m) 

22,236.01  6,670.80 15,565.21 

24 
Portal Preparation for Adit Tunnel 
- 3 

1,454.90   1,454.90 

25 
Adit Tunnel - 3 (Size 7.0 m X 7.0 
m and L = 591 m) 

30,003.38  9,001.01 21,002.37 

26 
Portal Preparation for Adit Tunnel 
- 4 

6,830.08   6,830.08 

27 
Adit Tunnel - 4 (Size 7.0 m X 7.0 
m and L = 432 m) 

21,931.41  6,579.42 15,351.98 

28 Rock Trap (L = 50 m) 4,082.93  1,224.88 2,858.05 

29 
Surge Tank Connecting Tunnel 
(Size 7.0 m X 7.0 m and L = 43.2 
m) 

2,147.45  644.24 1,503.22 

30 
Surge Tank ( Diameter 20 m) and 
Valve Chamber 

42,038.51  12,611.55 29,426.96 

31 
Portal Preparation for Aeration 
Tunnel 

1,164.84   1,164.84 

32 
Aeration Tunnel  in Surge Tank 
(Size 4.5 m X 4.5 m and L = 169 
m) 

3,976.74  1,193.02 2,783.71 

33 
Horizontal Pressure Tunnel  (Size 
7.0 m X 7.0 m and L = 183m) 

9,302.06  2,790.62 6,511.44 

34 
Outlet Preparation for Headrace 
Tunnel 

21,032.80   21,032.80 

35 Open Penstock Alignment 52,500.00 15,750.00  36,750.00 
36 Powerhouse and Control Building 8,000.00 4,000.00  4,000.00 
37 Switch Yard 825.00 412.50  412.50 
38 Tailrace and Protection Works 23,960.00 9,584.00  14,376.00 

 Total 2,097,665.64 389,534.89 380,928.97 1,327,201.76 
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  (Sound Level Meter)  

 ICIMOD 

 

, 

 

 In-Situ parameters: pH), Water temperature), 

dissolved oxygen), Electrical conductivity), 

Turbidity), residual chlorine), relative 

humidity), cloud cover) air temp.)

 

 Field Test parameters:  (Dissolved ammonia),  

(Dissolved Nitrate)  (Dissolved Nitrite)

UV-

 

 :  Total phosphorus), 

TSS), TSS organic fractions of TSS), calcium), 

magnesium), aluminium), arsenic), 

cadmium), chromium), copper), lead), mercury), 



  
 

  

zinc) BOD, COD, fluoride), residual 

chlorine), phenols), inorganic phosphorus) 

TDS) 

 

  

  

, , , 

, 

x 

x 

Polunin and Stainton 1984, Stainton 1972)

Volume of tree to be cut down)  
Basal Area (BA) = 2 2  

The standing volume of the trees will be calculated the formula prescribed by Forest regulation 
2079. 
Ln(V) = a + b * Ln(d) + c * Ln (h)  
Where, Ln refers to logarithm, V=total stem volume with bark, d=diameter at breast height and 
h=total height  
a, b and c are the volume parameters which are constant for each species but different between 
species.  
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design seismic coefficient empirical

seismic design code soil 

foundation allowable bearing capacity 

basic horizontal 

seismic coefficient Empirical 

effective design coefficient  
 

eff = effective design coefficient  
R = Reduction Factor (Empirical value of R = 0.5  0.65) 
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-  

   IUCN 

 

 Pinus roxburghii - - - 

 Alnus nepalensis - - - 

 Quercus leucotrichophora - - - 

 Acer oblongum Wall. Ex DC  - - - 



  
 

  

 Acer pectinatum Wall.Ex Pax  - - - 

 Rhododendron arboreum Wall.  - - - 

 Juniperus indica Bertol.  - - - 

 Juniperus wallichlana Buch.-
Ham.ex D. Don  

- - - 

 Lyonia ovalifolia (Wall.) Drude  - - - 

 Qercus lamellosa Sm.     

 Quercus semecapifolia Sm.  - - - 

 Juglans regia (Bark only)  P - - 

 Pinus wallichina A.B. Jacks   - - 

 Cedrus deodara - - - 

 Populus ciliata - - - 

 Prunus rufa Hook. f. - - - 

 Salix sp    

 Schima wallichii    

 Celtis australis    

 Cryptomeria japonica    

 Pyrus pashia    

 Rhus javanica    

 Ficus religiosa    

 Morus australis    

 Cinnamomum tamala    

     

 Rubus ellipticus - - - 

 Artemesia sp.  - - - 

 Berberis aristata DC.  - - - 

 Caragana brevispina Royle  - - - 

 Cotoneaster microphyllus Wall.ex 
Lindi  

- - - 

 Cannabis sativa - - - 

 Eupatorium adenophorum 
 

- - - 

 Rosa webbiana Wall.ex Royle  - - - 



  
 

  

 Zanthoxylum nepalense  - - - 

 Hippophae spp - - - 

    

 Fragaria nubicola Lindl. ex Lacaita  - - - 

 Rumex nepalensis Spreng.  - - - 

 Polygonum sp.  - - - 

 Elsholtzia strobilifera (Benth.) 
Benth.  

- - - 

 Aresaema sp.  - - - 

 Gnaphalium affine D. Don  - - - 

 Girardinia diversifolia (Link) Friis  - - - 

 Agrostis pllulosa Trin.  - - - 

 Calamagrostis sp.  - - - 

 Capillipedium assimlle (Steud.) A. 
Camus  

- - - 

 Danthonia sp.  - - - 

 Carex atrofusca Kuk.  - - - 

 Anaphali scontorta (D.Don) Hook.  - - - 

 Salvia glutinosa 
 

- - - 

 Nardostachys grandiflora DC.  P II Cr 

 Valeriana jatamansi Jones  P - - 

 Ephedra gerardiana Wallich ex C. 
A. Meyer 

- - - 

 Ganoderma spp - - - 

 Morchella spp - - - 

 Selinum wallichianium (DC.) 
Raizada & H.O. Saxena 

- - - 

  

 

 

 



  
 

  

-

   

 IUCN 

 

 Nemorhaedus goral    NT 

 Capricornis sumatraensis 
thar 

 I VU 

 Dremomys lokriah    LC 

  Canis aureus   III  LC 

  Vulpes vulpes     LC 

  Macaca mulatta   II  LC 

 Semnopithecus entellus   LC 

 Muntiacus Vaginalis   LC 

 Panthera pardus   I  VU 

 Bat species    LC 

  Martes favigula   II  LC 

  Petaurista peturista    LC 

  Petaurista peturista    LC 

  Sus scrofa    LC 

  Ursus thibetanus laniger   LC 

 
 

-

   IUCN 

  Accipiter gentillis   II LC 

 Accipiter nisus   II LC 

  Aqulia nipalensis   I EN 

 Gyps himalayensis    LC 

 Milvus migrans    LC 

 Hirundapus caudacatus    LC 

 Columba hodgsonii    LC 

 Columba rupestris    LC 



  
 

  

 Columba leuconota    LC 

 Columba livia  - LC 

 Corvus corax    LC 

 Corvus macrorhynchos    LC 

 Cuculus canorus   LC 

 Urocissa fl avirostris    LC 

 
Urocissa erythroryncha  

  LC 

 Falco subbuteo   LC 

 Falco tinnunculus   LC 

 Carduelis caniceps   LC 

 Carpodacus erythrinus   LC 

 
Carpidacus 
pulcherrimus  

  LC 

 Ptyonoprogne rupestris   LC 

 
Riparia riparia  

  LC 

 Lanius tephronotus    LC 

 Anthus hodgsoni    LC 

 Anthus cervinus    LC 

 Enicurus maculatus    LC 

Enicurus scouleri    LC 

Ficedula strophiata    LC 

Ficedula superciliaris    LC 

 Heterophasia 
capistratus 

  LC 

 Passer montanus    LC 

 Prunella atrogularis   LC 

 Pycnonotus leucogenys   LC 

 Acridotheres tristis   LC 

 Upupa epops   LC 



  
 

  

-

 
   

CITES IUCN  

Calotes versicolor - LC - 

Trimeresurus gramineus - LC - 
Ptyas mucosus  II LC - 

Bufo melanostictus - LC - 
Rana tigrina II 

LC - 

 
 

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

Migratory Status Code: LM=Local Migrant, R= Resident NT=Near threatened, LC=Least concern, VU= 
vulnerable  
IUCN Red List Categories: Endangered (EN), Vulnerable (VU), Near Threatened (NT) 

GON Categories: P Protected by legislation 

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

Schizothorax progastus Schizothorax

richardsonii

 

-  

Station  
(Schizothorax 

Richardsonii) 

 
(Schizothorax 

Progastus) 

No. Of 
Casting 

Total 
Fish 

CPUE 
*value 

Total 
wt. 
(gm.) 

Catch/cast 
(gm) 

        

        

        

        

        

catch per unit effort
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Bacillariophyceae, Cyanophyceae, Chlorophyceae Euglenidae 

Bacillariophyceae , Cyanophyceae, Chlorophyceae 

Euglenidae  

-  

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

 

  

(Giardinia diversifolia) Emblica 

officianalis  (Potentialla fulgens)  (Cannabis sativa)  (Acorus calamus)  

(Berberis aristata)  (Tinospora cordifolia)   (Asparagus racemosus)

(Morchella conica),  (Swertia chirayita),  (Zanthoxylum armatum)  

 

 

 

 

 



  
 

  

-  

,  

,  
  

.

 

 

 

S.N.  Local Name  Scientific Name 
Use categories 

Remarks 
M F T E O R F

i 

 Swertia chirayita              Cold medicine 

 Morchella esculenta             Used as vegetable 

 Zanthoxylum armatum               

 Bergenia ciliata                

 Paris polyphylla                 

 Emblica officianalis             Used for trading, medicine 

 Giardinia diversifolia               

 Cannabis sativa                

 Artemisia indica                 

 Aloe vera                

 
Neopicrorhiza 

scrophulariiflora                

 Acorus calamus               

 Juglans regia               

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

 
 
 



  
 

  

 

 :  



  
 

  

 

 

  

 

    

Barrage width 62 m 62 m 62 m 
Intake orifices size (W X H) 6 Nos. of 6.5 X 3.0 m 6 Nos. of 6.5 X 3.0 m 6 Nos. of 6.5 X 3.0 m 
Approach tunnel size (W X H) 6.0 m X 6.0 m 6.0 m X 6.0 m 6.0 m X 6.0 m 
Settling basin size (L X B) 4 Bays of 123 X 14 m 4 Bays of 123 X 14 m 4 Bays of 123 X 14 m 

Headrace tunnel size (W X H) 
Horse shoe shaped, 7.0 m 

X 7.0 m 
Horse shoe shaped, 7.0 m 

X 7.0 m 
Horse shoe shaped, 

7.0 m X 7.0 m 
Headrace tunnel length  16497.26 m 16547.13 m 18988.73 m 

Surge tank size 
20 m dia. with 3.5 m 
orifice, 73 m height 

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

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

Penstock pipe length 1131.62 m 1476.51 m 816.34 m 

Powerhouse (L X B X H) 
Surface, 81.0 m X 25.0 m 

X 35.0 m 
Surface, 81.0 m X 25.0 m 

X 35.0 m 
Surface, 81.0 m X 
25.0 m X 35.0 m 

Tailrace canal (W X H) 9.0 m X 3.5 m 9.0 m X 3.5 m 9.0 m X 3.5 m 

 

  

, 

 

 

    

Project type 
PROR with 4 hrs 

continuous peaking 
PROR with 4 hrs 

continuous peaking 
PROR with 4 hrs 

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



  
 

  

Minimum gross head (masl) 411.25 411.25 396.5 
Average gross head (m) 416.71 416.71 401.96 
Installed capacity (MW) 306.95 306 294.14 
Total yearly energy (GWh) 1630.29 1626.81 1564.08 
Dry period peak hour energy 
(GWh) 

210.04 209.39 201.28 

Dry period off-peak hour energy 
(GWh) 

279.55 279.17 268.88 

Total dry period energy (GWh) 489.59 (30.03 %) 488.57 (30.03 %) 470.16 (30.06 %) 
Total wet period energy (GWh) 1140.79 (69.97%) 1138.24 (69.97%) 1090.92 (69.94%) 
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 IUCN Red List Data, https://www.iucnredlist.org/ 
 CITES Checklist, https://checklist.cites.org 

  

 

  

  

  

  

  

  

 

 

 


