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EXECUTIVE SUMMARY  

1.0  Introduction  

       
KHC Lethang Hydro Project Private Limited proposes to develop a hydro power project in west 

district, Sikkim for harnessing the power potential of Rathang Chu River. KHC (Kalpan Hydro 

Company) plan to be a 1000 MW run-of-the-river hydro power producer. It has already acquired the 

rights to develop four óRun of the Riverô hydro projects. Two projects are expected to be operational 

in early 2011 and other two by late 2011. Kalpan has experienced team with extensive expertise in 

successful hydro power projects delivery, carbon credits financing and Corporate Social 

Responsibility initiatives. The Kalpan team members have extensive work experience in across 

most of the river basins of North and North-East India. 

 

Detailed Project Report for this project has been prepared by AF-Colenco Limited after extensive 

analysis of hydrology, geology and detailed design over the last 12 months. 

 

M/s Asian Consulting Engineers Pvt. Ltd. has been retained by KHC as an independent EIA 

consultant for carrying out environmental impact assessment studies for the proposed project.  

  
2.0. Scope of EIA Study  

 

The scope of the EIA study includes: 

 

¶ Detailed characterization of the existing status of the land, air, water, soil, biotic and socio-

economic environment within 10 km study area around the project site. 

¶ Identification of the potential environmental impacts of the project, suggestion of 

appropriate remedial/ mitigation measures and formulation of an effective environmental 

management plan (EMP) to prevent, control and mitigate the adverse impacts, and ensure 

the environmental compliance.  

¶ Apart from suggesting mitigation measures to the negative impacts, the report reserves 

implementation of various enhancement measures as a part of project benefit program to 

people of the nearby areas.   

   

The EIA report for the proposed project is structured into seven chapters. 

 

Chapter 1: Introduction - provides a background to the project, the company, scope, process and 

methodology adopted for environmental impact assessment studies. 

 

Chapter 2:  The Project Description - describes the characteristics of the Barrage, tunnel and other 

underground structures like surge shaft, pressure shaft and power house etc. and operations 

associated with the construction, operational activities 

 

Chapter 3: The Existing Environment - describes the background environmental characteristics and 

the other economic activities in the area. 

 

Chapter 4: Assessment of Impacts - describes the potential impacts from the project on various 

environmental components. 

  

Chapter 5: Environmental Management Plan - the environmental management plan provides a set of 

measures for amelioration of anticipated adverse impacts likely to accrue as a result of the proposed 

project. The approach for formulation of an EMP is to maximize the positive environmental effects 

and minimize the negatives ones.  
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Chapter 6: Environmental Monitoring Program - describes the mechanism to address the adverse 

environmental impacts during different phases of the project (construction and operational phases).   

 

Chapter 7: Catchment Area Treatment Plan ï The CAT plan is based as per the prioritization of sub-

watersheds using the Silt Yield Index (SYI) as per AISLUS methodology. 

 

The structure of executive summary is set out under the following sub-headings: 

 

ü Introduction 

ü Salient Features 

ü Project Location  

ü Project Description 

ü Baseline Environmental Status 

ü Impact Assessment and Environmental Management Plan  

ü Environmental Monitoring Plan 

ü Environmental Management Budget 

 

3.0.  Salient Features 

  

The Lethang Hydro Power Project (96 MW), is a run of river scheme on Rathang Chu River, which 

is one of the major tributaries of River Rangit. It will have a small pondage with full  reservoir level 

and minimum drawdown level at barrage as 1575 meters and 1571.5 meters above mean sea level, 

respectively The proposed Hydro Power Project involves construction of a barrage 23.5 m high  

from the river bed level across the Rathang Chu River which is about 4 km. Yuksam Village, HRT 

(Head Race Tunnel) is located on the right bank of the Rathang Chu River and has a total length of 

2.236 km with a finished diameter of 3.8 m. The underground power house is located near Lethang 

village on the right bank of river Rathang Chu and houses three generating units of capacity 32 MW 

each.  

   

       The Salient Features of the project are delineated below :  

          
      a) Project Location  

         

  State Sikkim 

  District West Sikkim 

  River Rathang Chu River 

  Nearest Village Lethang Village 

  Latitude -  Diversion Site 27
o 
23ô 18 ò N 

  Longitude ï Diversion Site 88
o 
12ô 48 ò E 

  Latitude  - Power House Site 27
o
22ô0.1òN 

  Longitude ï Power House Site 88
o
12ô22.9òE 

  Nearest Railway Station New Jalpaiguri ï 156 Km 

  Nearest Airport Bagdogra ï 155 Km 

  Nearest  National Highway Road  National Highway ï 31 A 
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      b) Hydrology 

               

Catchment area km
2
  360 

Snow fed catchment area km
2 

160 

Total annual inflow in 90% dependable year 10
6
 m

3 
686.20 

Average discharge in 90% dependable year m
3
/s 21.69 

Minimum ecological water release taken  m
3
/s 0.55 

Flood discharge for river diversion (~Q25) Non monsoon 

Flow 

m
3
/s 100 

 

Design Flood discharge for spillway arrangement (100 yr). m
3
/s 1844 

Standard Project Flood (SPF). m
3
/s 2798 

Probable Maximum Flood (PMF). m
3
/s 3082 

 

     c) Pondage 

                             

Maximum normal reservoir level m 

a

.

s

.l

. 

1575.0

0 Average normal reservoir level m 

a

.

s

.l

. 

1573.8

3 Minimum normal reservoir level m 

a

.

s

.l

. 

1571.5

0 Design flood level (corresponding to 100yr) a.m.s.l

. 

1575.0 

Total storage volume 10
6 
m

3 
0.074 

 

       d) Barrage  

              

Water Way   

Type  Surface 

Design Flood Level m 

a

.

s

.

l

. 

1575.00 

Average river bed level at Barrage axis m 

a

.

s

.

l

. 

1555.00 

Bridge Deck Level m 

a

.

s

.

l

. 

1578.50 

Barrage Crest elevation m 

a

.

s

.

l

. 

1555.00 

Gate type and size (H XW) m Radial, 20 x 9.25 
Number --- 3 

Width of Bay m 13.25 

Height (from river bed Level) m 23.50 

Max. Head above crest m 20 

Flood Discharge Capacity  (N-1) m
3
/s 1844 

Energy Dissipation System  Erosion Protection 

 

      e) River Diversion  

    

Diversion Tunnel (D-Shape) Length, Diameter m 275, 4.5 

Inlet and Outlet Elevations m a.s.l 1570, 1552.25 

Upstream Cofferdam Elevation m a.s.l 1575 

Height of Cofferdam m 12.5 

Average Length m 43 
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Downstream Cofferdam not required   

Gate   

Gate number  -- 1 

Type -- Fixed Wheel 

- Sill elevation m a.s.l. 1570 

- Dimensions (H x W) m 5 x 4.5 

- Max. Head m 5 

     
      f) Tunnel Intake Gate 

           

Number of openings -- 1 

Invert sill elevation m a.s.l 1563 

Nominal discharge m
3
/s 38.43 

 
     g) Service Gate  

      

Number  -- 1 

Type  

- Sill elevation  

- Dimensions (H x W) m  

- Max. Head  

-- 

m a.s.l. 

m  

m 

Fixed Wheel 

1563 

3.8 x 3.8 

12 

Dimension of trash rack units (H x W) m 3.5 x 8 

Number of trash rack sets -- 2Nos. 

Bulk head gate (H xW) m 3.8 x 3.8 

  

        h) Desilting Basins 

             

Type -- Underground 

Number of Desilting basins -- 2 Nos. 

Size of Desilting basin (L x W x H) m 145 x 7.8 x 10.95 

Maximum discharge m
3
/s 38.43 

Flow through velocity m/s 0.25 

Flushing Tunnel (D-Shape) Length ,Diameter m 75, 6.4 

  

        i) Head Race Tunnel 
 

Excavated Shape -- Horse Shoe 

Finished Shape -- Horse Shoe 

Length m 2236 

Excavation Diameter m 4.6 

Finished Diameter m 3.8 

Velocity for Nominal Discharge m/s 2.92 

Slope % 0.97 

Nominal discharge m
3
/s 34.94 

Lining type -- Concrete 
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Thickness m 0.30 

 

      j)   Adits  

            

Number of Adits -- 3 

Type and Size -- D-Shape, 4.5 m 

Length of first Adit (after desander) m 110 

Length of second Adit (about mid of HRT) m 185 

Length of third Adit (at valve house) m 130 

 

     k)  Surge Shaft  

           

Vertical Shaft  Underground 

Top elevation m.a.s.l 1595.5 

Bottom elevation m.a.s.l 1546.7 

Total height m 48.8 

Max. upsurge level m.a.s.l 1585.75 

Min. down surge level m.a.s.l 1556.95 

Lining m 0.6 

Diameter m 15 

Restricted Office Diameter m 3.80 

 

        l) Valve Chamber 

 

Type and Number  Underground, One 

Dimensions (L x H x W) m 15 x 13.6 x 8 

Butterfly valves   

Number -- One 

Diameter m 2.8 

 

       m) Pressure Shaft 

        

Type -- Underground 

Quality of steel -- ASTM Aï 537 

Thickness of liner mm 15-35 

Number -- One 

Length m 495 

Internal Diameter m 2.8 

Velocity for nominal discharge m/s 5.67 

Nominal discharge m
3
/s 34.94 

Unit Pressure tunnels   

Number -- 3 

Internal diameter m 1.6 

Length (Unit-1) m 34 

Length (Unit-2) m 23 
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Length (Unit-3) m 43 

 

      n) Unit Tail Race Tunnels 

    

Number m 3 

Length m 95,86,76 

Internal Diameter m 3m, D shape 

        

      o) Tail Race Gate Carven 

 

Elevation m a..s.l 1270 

Dimensions (L x H x W) M 33 x 7 x 9 

 

       p) Power House 

        

Access Tunnel   

Diameter, Shape m 7.0, D-Shape 

Length m 155 

Power House   

Type  Underground 

Dimensions (L x H x W) m 65 X 36.3 X15.0 

Turbine type -- Francis 

Number of units -- 3 

Turbine setting elevation m a.s.l. 1256.7 

Rated discharge per unit m
3
/s 11.65 

Turbine speed rpm 600 

Max. / Min. net head m 301.13/294.13 

Rated head m 298.79 

Installed capacity per unit MW 32 

Inlet valve type  Spherical 

Number -- 3 

Axis elevation ma.s.l 1256.7 

Diameter m 1.38 

Generator type  3 phase 

Number -- 3 

Nominal speed rpm 600 

Voltage / Frequency kV / Hz 11.0/50 

Power factor cos ű 0.9 

 

       q) Transformer Hall Carvern  

 

Dimensions (L x H x W) m 48.5 x 16.85 x 13.0 

Transformer type -- 3 phase 

Location  Underground 

Number -- 3 + 1 Spare 



  Executive Summary for EIA of 96 MW Lethang  
  Hydro Electric Project, West Sikkim 
     
                                                     

                                                                                                                                                                                                                                                                                         

                                                                                                                                                                                      

 

Asian Consulting Engineers Pvt. Ltd. 

 9 

Unit capacity MVA 40 

Voltage ratio kV / kV 11.0/220 

Cable Tunnel   

Dimensions, Type m 3.5, D-Shaped 

Total Length  125 

   

        r) Main Tail Race Tunnel  

             

Number -- 1 

Length m 40 

Slope % 16.66% 

Nominal discharge m
3
/s 34.94 

Outlet sill elevation m a.s.l. 1259.50 

 

         s) Potyard   

        

Type -- Outdoor 

Area (L x W) m 60x25 

GIS (Underground) m Transformer Hall 

GIS Area (LXW) m 48.5 x 13 

     

         t) Land Requirement 

 

S.No. Land  Requirement Type of Land Area (Ha) 

Land for Surface Components 

1. Road to Barrage Area Forest Land 0.555 

  Private Land 4.091 

    

2. Upstream Works Forest Land 4.380 

  Private Land 0.402 

    

3. Road to Power House Area Forest Land 3.066 

  Private Land 5.224 

    

Land for Underground Components 

    

4. For Underground Components Forest Land 1.628 

 Muck Dumping (On Lease) Private Land 5.283 

    

A) Total Forest Land  9.629 

B) Total Private Land 15.00 

** Total Land  Required (A+B) 24.629 

** In addition, 20 Ha of Land to be taken on lease for residential area, 

construction facilties like crushing and batching plant.  
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   u) Estimated Project Cost  

         

Civil Works including pre-operative works INR in crores Rs. 312..00 

E and M Works INR in crores Rs. 138. 97 

Total basic cost (excl. transmission line cost) INR in crores Rs. 450. 97 

Interest during construction and financing charges INR in crores Rs. 44.66 

Total Project Cost INR in crores Rs. 495. 63 

Cost per MW installed  INR in crores Rs. 5.16 

Cost of transmission line works INR in crores Rs. 46.00 

Interest during construction and financing charges 

(transmission line works) 
INR in crores Rs. 5.45 

Total Project Cost (with transmission lines) INR in crores Rs. 547.09 

   

  v)  Power Benefits  

   

50% dependable. energy GWh 512.55 

75% dependable. energy GWh 460.73 

90 % dependable energy GWh 429.74 

90% dependable. energy with 95% Plant 

availability 

GWh 415.85 

  

 w) Construction Period 

       

Construction Period Months 44 

    

 

4.0  Project Location 

   

       The proposed project is located on Rathang Chu River, a tributary of River Rangit near 

Yuksam Village, a famous tourist spot due to its proximity with ñKanchendzonga Biosphere 

Reserve and National Parkò. Yuksam is 156 Km from Siliguri, West Bengal by traveling on 

National Highway ï 31 A via Pelling. The nearest railway station is New Jalpaiguri (NJP) 

about 156 km and nearest airport is Bagdogra at about 155 km from project site. The nearest 

district headquarter is in Geyzing, West Sikkim.  

 

       The barrage site has been proposed at 4 km upstream from Yuksam Village, having 

geographical coordinates as 27° 23ǋ 18ǌ N  and  88Á 12ǋ 48ǌ E. Power House site is proposed 

near Lethang village which is about 8 km distance from Yuksam village by road having 

geographical coordinates 27Á 22ǋ 0.1ǌ N  and  88Á 12ǋ 22.9ǌ E . The Catchment Area for the 

proposed project lies between Latitude: 27° 36' 54ǌ N to 27Á 22ǋ 46ǌ N and Longitude: 88° 

07ǋ 21ǌ E to 88Á 13ǋ 46ǌ E. The location map of the proposed project is shown in Figure ï 1 

and the study area map is given in Figure-2 
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5.0   Brief Project Description  

   

Lethang HEP is a run of the river development scheme envisaging utilization of water from 

Rathang Chu River. The project site is located near Yuksam Village in West District in the 

State of Sikkim. After optimizing the potential, barrage location has been identified 

upstream from Yuksam Village and Power House near Lethang Village with overall 

installed capacity of 96 MW. 

 

The project has been planned to optimize the power potential between EL 1575 m a.s.l and 

1260.39 m a.s.l. The Barrage axis is selected at about 300 m downstream of Paukhola 

Nallah near Yuksam village and under ground power house is selected just upstream of 

existing steel bridge near Lethang Village. The selected reach is straight and having sound 

abutments. The barrage is a low control structure with an invert elevation 1555 m a.s.l 

which is similar to the average natural river bed elevation EL 1525 m a.s.l and top elevation 

at 1578 m a.s.l. The height of the barrage is 23.5 m which is less than 30m from the river 

bed level; therefore the design flood level for the structure is Standard Project Flood (SPF). 

The barrage is a gated bay structure having three bays of size 13.25 m x 20 m controlled by 

radial gates for a maximum discharge of 2798 m
3
/sec (SPF).  

 

6.0 Infrastructure Facilities  

 

   Following Infrastructure facilties will be required for the construction of project. 

 

ü Bridges and Cross Drainage Structures. 

 

ü Project Staff and Workers township including their electricity and provision for 

water supply, drainage works and sanitation. 

 

ü Power for construction works. 

 

ü Roads network for accessibility to various work sites, camps, offices, muck 

disposal area. 

 

ü Telecommunication network.
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Figure 2:  Lethang Hydro Power Project Study Area Map


