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CHAPTER 1  INTRODUCTION 

1.1 Objectives 

The proposed 220 kV Transmission Line from Upper Seti (Damauli) Storage Hydroelectric Project 
(the Project) Switch Yard to Bharatpur Substation would deliver power from the Project to the 
National Grid System at Bharatpur. Presently, the 220 kV transmission line development proposal is 
under study at the feasibility level to assess different viable options. 

This IEE level study of the 220 kV transmission line has the objective to assess the implications of the 
different alignments of power line development on the existing bio-physical and social environment 
and to select the best alternative alignment for detailed study and design.  

 

1.2 Project Line Route and Affected Areas 

The selected 220 kV transmission line project, will connect the USSHEP to Bharatpur Sub-station, cut 
across five VDCs of Tanahu District, namely Kahun Shivapur, Pokhari Bhanjyang, Keshavtar, 
Dharampani, and Devghat VDCs, and one VDC and one municipality of Chitwan District , namely 
Kabilas VDC and Bharatpur Municipality. The resources (physical, biological and social) of the above 
VDCs and municipality of Tanahu and Chitwan Districts lie under the 60 m ROW of the project and 
are directly affected, whereas the resources lying outside the TL ROW are indirectly affected by the 
project.  

 
Nominal System Voltage : 220 kV 
Circuit : Double circuit  
Length of Line : 38.42 km  
Nominal span  : 300 m 
Number of Towers : Approximately 130 
Right of Way : 60 m 
For tower foundation : 5.2 ha (Agricultural land: 1.76 ha, Forest land: 3.44 ha) 
Land use restricted under ROW : 193.02 ha 
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CHAPTER 2  ALTERNATIVE STUDY 

2.1 Alignment Alternatives 

The alignment of a new transmission line should be selected taking into consideration the following 
criteria: 

- Right-of-ways which have minimal environmental impact 
- Improvement of reliability of the power system 
- Increase in competition in the generation market to lower the cost of electricity 

Based on the above principles, three possible alternative alignments were selected to evacuate power 
from Upper Seti (Damauli) Storage Hydroelectric Project’s switchyard to Bharatpur substation (NEA, 
May 2006). Figure 2.1-1 presents the three proposed alignments. 

 
 

Upper-Seti HEP

Bharatpur 

Alt I: 40km

Alt. II: 40km 

Alt III 3: 41km 

 
Figure 2.1-1  Alternative Route of Transmission Line 

 

2.2 Comparison of Alternatives 

Tables 2.2-1, 2.2-2 and 2.2-3 presents the land use characteristics of the three alignments and 
approximate areas required for acquisition and land use restriction under the ROW of the alignments. 
Land use under the ROW of the three alignments shows that: 

ESC Report 
E-2 



Upgrading Feas
 

ibility Study on Upper Seti Storage Hydroelectric Project in Nepal 

ESC Report 
E-3 

- Alternative I and II passes mostly through the agricultural/grazing areas compared to the 
Alternative III 

- Alternative I has the least ROW area under forest cover compared to Alternative II and III 

- The number of built structures under Alternatives I, II and III are almost the same with 
Alternative III having 17 built structures compared to 19 and 24 in Alternative I and II 
respectively 

- Alternative III is the longest followed by Alternative I and II but the lengths of Alternative 
I and II are comparable. 

From the environmental viewpoint to avoid or minimize impacts, Alternative I is selected for detailed 
survey and design for the following reasons: 

- The loss of forest due to clearance of trees under the ROW is minimized in comparison 
with the other two options including the opening up of new areas of the Narayani 
Protected Forest 

- Total ROW area under Alternative I can be minimized by alignment of the ROW to the 
existing TL for about 11 km distance, which further reduces the forest losses 

-  Agricultural areas along the ROW could continue and the impact to local socio-economy 
is envisaged to be minimal. 
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Table 2.2-1  Land Use along Transmission Line Alternative Alignment I 

Land Use  

Forest Agriculture River  Others  District  
  
VDC Length 

(m) 
ROW 
(sq.m) 

Length 
(m) 

ROW 
(sq.m) 

Length 
(m) 

ROW 
(sq.m) 

Length 
(m) 

ROW 
(sq.m) 

Total 
Length

(m) 

Total 
Area 
(ha) 

Structu
res 

Streams
Settlement

/ village 

Kahun 
Shivapur 675 40500 675 40500 125 7500 0 0 1475 8.85 0 Seti Banchare 

Pokhari 
Bhanjyang 50 3000 4500 270000 15 900 0 0 4565 27.39 7

Khirkhad
i Khola 

Simalswara
, 
Chhapdand
a, Arkhale 
Pani 

Keshavtar 2000 120000 3725 223500 15 900 0 0 5740 34.44 3

Dhad 
Khola 
(2) 

Guwandan
da, 
Marauto 

Dharampani 4850 291000 1775 106500 125 7500 0 0 6750 40.5 1

Bagar 
Khola, 
Seti 

Huslan, 
Bagarkhola
, Setigaon 

 Tanahu Devghat  0 0 2270 136200 125 7500 2575 154500 4970 29.82 4

Bar 
Khola, 
seti 

Bargaon, 
Chaughare, 
Duighare 

Kabilas 9200 552000 3675 220500 0 0 1375 82500 14250 85.5 4
Das 
Khola 

Duighare, 
Upper 
syalni, 
Tandran, 
Devitar 

Chitwan  Bharatpur  0 0 2125 127500 0 0 0 0 2125 12.75 0     

 Total  16775 1006500 18745 1124700 405 24300 3950 197500 39875 239.25 19 8 16 

E-4

Source: Based on the measurements in 1:25000 Topographic Maps of the Area, Transmission Line ROW = 60m 
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Table 2.2-2  Land Use along Transmission Line Alternative Alignment II 

Land Use  
Forest Agriculture River  Others 

  
District  

  
VDC 

Length 
(m) 

ROW 
(sq.m) 

Length 
(m) 

ROW 
(sq.m) 

Length 
(m) 

ROW 
(sq.m) 

Length 
(m) 

ROW 
(sq.m) 

Total 
Length

(m) 
  

Total 
Area
(ha) 

  

Structu
res 

  
  

Streams 
  
  

Settlement/ 
village 

  
  

Kahun 
Shivapur 675 40500 675 40500 125 7500 0 0 1475 8.85 0 Seti Banchare 

Pokhari 
Bhanjyang 50 3000 4500 270000 15 900 0 0 4565 27.39 7

Khirkhadi 
Khola 

Simalswara, 
Chhapdanda,
Arkhale Pani 

Keshavtar 2000 120000 3725 223500 15 900 0 0 5740 34.44 3
Dhad 
Khola (2) 

Guwandanda, 
Marauto 

Dharampani 4850 291000 1775 106500 125 7500 0 0 6750 40.5 1
Bagar 
Khola, Seti 

Huslan, 
Bagarkhola, 
Setigaon 

 Tanahu Devghat  0 0 2270 136200 125 7500 2575 154500 4970 29.82 4
Bar Khola, 
Seti 

Bargaon, 
Chaughare, 
Duighare 

Kabilas 8375 502500 4000 240000 875 52500 1375 82500 14625 87.75 6
Das Khola, 
Narayani 

Duighare, 
Upper syalni, 
Tandran, 
Devitar, 
Jugedi Bazzar 

Chitwan Bharatpur  0 0 1625 97500 0 0   0 1625 9.75 3   

Ganeshsthan, 
Barmelichouk
, Baseni  

 Total  15950 957000 18570 1114200 1280 76800 3950 237000 39750 238.5 24 9 20 

E-5

Source: Based on the measurements in 1:25000 Topographic Maps of the Area, Transmission Line ROW = 50m 
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Table 2.2-3  Land Use along Transmission Line Alternative Alignment III 

Land Use  
Forest Agriculture River  Others  

District 
 

VDC Length 
(m) 

ROW 
(sq.m) 

Length 
(m) 

ROW 
(sq.m) 

Length 
(m) 

ROW 
(sq.m)

Length 
(m) 

ROW 
(sq.m) 

Total 
Length
(km) 

Total 
Area 
(ha) 

Struct
ures 

Streams
Settlement

/village 

Kahun 
Shivapur 1250 75000 0 0 125 7500 0 0 1.375 8.25 0 Seti Banchare 

Pokhari 
Bhanjyang 4750 285000 0 0 15 900 0 0 4.765 28.59 0

Khirkhad
i Khola 

Simalswara 
Chhapdand
a,Arkhale 
Pani 

Keshavtar 4325 259500 1175 70500 20 1200 0 0 5.52 33.12 0

Dhad 
Khola 
(2) 

Guwandan
da, 
Marauto 

Dharampani 10800 648000 575 34500 90 5400 0 0 11.465 68.79 5

Bagar 
Khola, 
Seti 

Huslan, 
Bagarkhola
, Setigaon 

 Tanahu Devghat  5075 304500 2450 147000 340 20400 3500 210000 11.365 68.19 9

Bar 
Khola, 
Narayani

Bargaon, 
Chaughare, 
Duighare 

Kabilas 4875 292500 250 15000 10 600 0 0 5.135 30.81 0
Das 
Khola 

Duighare, 
Upper 
syalni, 
Tandran, 
Devitar 

Chitwan  Bharatpur  0 0 1500 90000 0 0 0 0 1.5 9 3   

Ganeshstha
n, 
Barmelicho
uk, Baseni  

    31075 1864500 5950 357000 600 36000 3500 210000 41.125 246.75 17 8 19 
Source: Based on the measurements in 1:25000 Topographic Maps of the Area, Transmission Line ROW = 60m 
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CHAPTER 3  BASELINE DATA 

3.1 Physical Environment Impacts 

Detailed field surveys of the transmission line corridor show that the total length of the corridor to be 
approximately 40 km. Of the total length approximately 1.7 km passes over the rivers, streams, creeks 
and roads. The length covered by forest, grazing land and cultivated land is approximately 21.6 km, 
2.1 km and 12.9 km, respectively. Taking 60m as the ROW for 220 kV transmission line (i.e. 30 m 
either side from the TL central line), the total ROW area required for the proposed project is 230.5 ha. 
Since the ROW areas over rivers, streams, creeks and roads is not required for acquisition, the total 
ROW area is further reduced to 220.3 ha.  

Also as the proposed ROW from 29210 Chainage onwards to the Bharatpur Sub-station is shared with 
the existing 132 kV transmission line, only 197.4 ha is actually required for the new ROW acquisition 
or restricted land use. Of the 197.4 ha of the ROW land requirement, about 73.7 ha falls under 
agricultural land use category, 12.8 ha under grazing land use category and remaining 110.9 ha under 
forest land use category. 

 

3.2 Biological Environment Impacts 

(1)  Forest and Vegetation 
In the Bio-geographic map (NARMSAP, 2002), the proposed 220 kV transmission line corridor lies in 
the Central Nepalese Bio-geographic region comprising Schima-Castanopsis Forest zone, Hill Sal 
Forest Zone and Lower Tropical Sal Forest Zone. 

There is no distinct separation of the above forest zones in the TL corridor area. The Schima – 
castonopsis zone occurs usually between 1000 to 2000 m. Below 1000 m Schima wallichii is mixed 
with Shorea robusta and other elements of deciduous Hill Sal Forest. The TL corridor in the 
Dharampani, and parts of Keshavatr VDC of Tanahu District passes along this zone. The Hill Sal 
(Shorea robusta) occurs usually between 300 m to 1000 m. Shorea robusta is the dominant tree species 
of this zone and the land is undulating to flat. Orchids are especially abundant in ravine areas. Besides, 
a number of endangered plant species such as Cycas pectinanta, Gnetum montanum, Cyathea 
spinulosa are found associated with shorea robusta in this zone. Acacia Catechu and Bombax cieba, 
the protected tree species in Nepal under the Forest Regulation, 1995 are also found along the ravine 
corridors and alluvial tars along the Sei River.  

(2)  Wildlife 
The TL corridor extends from the Mid Hills region in the north to the Dun valley (a component of 
Siwaliks and Terai) in the south. It is the transition zone of the Lowlands and the Mid Hills, is diverse 
in its faunal composition. Ecologically, though the corridor area is dominated by the Lower Tropical 
Sal, Hill Sal and Schima –castonopsis Forests, it also consists of other ecological types of tropical and 
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sub-tropical zones of central Nepal. Only a few species of wildlife and birds are listed in the IUCN, 
CITES and HMG protection. None of these species is threatened to any degree by the T/L Project. 

 

3.3 Socio-economic and Cultural Environment Impacts 

(1)  Affected VDCs 
This section is based on available secondary information of the affected VDCs of the Tanahu and 
Chitwan Districts. Table 3.3-1 presents the demography of the districts traversed by the 220 kV 
transmission line corridor. Population density is about 210 persons/ km2, average household size is 
around 5 and the female population is marginally higher than the male population. 

Table 3.3-1  Demographic Characteristics of the Affected Districts 

District Chitawan Tanahu 
Total Population 472,048.00 315,237.00 
Male 235,084.00 146,788.00 
Female 236,964.00 168,449.00 
Number of Households 92,863.00 62,898.00 
Average Household Size 5.08 5.01 
Area in km2. 2,218.00 1,546.00 
Population Density Person/km2. 213.0 204.00 

Source: CBS, 2001 

The demographic features of the Village Development Committees (VDC) traversed by the 
transmission line corridor are presented in Table 3.3-2. Hill VDCs show slightly higher Household 
size than occurs in the Municipality of Bharatpur. 

Table 3.3-2  Population Distribution in the Affected VDCs and Municipality 

Village 
Development 
Committee / 
Municipality 

Total 
Population 

Total 
Household

HH 
size Male % Female % M:F 

Kahun Shivapur 
(T) 8066 1087 7.4 4031 50.0 4035 50.0 1 : 1 

Pokhari Bhanjang 
(T) 4082 832 4.9 1902 46.6 2180 53.4 0.87 : 1 

Kesavtar (T) 5423 1054 5.1 2513 46.3 2910 53.7 0.86 : 1 
Dharmapani (T) 3914 709 5.5 1780 45.5 2134 54.5 0.83 : 1 
Devghat (T) 7620 1666 4.6 3691 48.4 3929 51.6 0.94 : 1 
Kabilas (C) 5513 985 5.6 2765 50.2 2748 49.8 1.008 : 1
Bharatpur NP (C) 89323 19922 4.5 45858 51.3 43465 48.7 1.05 : 1 
Total Affected 
Population 123941 26255 4.7 62540 50.5 61401 49.5 1.02 : 1 

Source: CBS, 2001 Note (T) = Tanahu; ( C) =Chitawan 

 
In general the major ethnic composition of the TL corridor VDCs is mainly Magar and Gurung in the 
hills and rural areas with groups of Brahmins and Chettris outnumbering the other groups within the 
Municipality of Bharatpur.  Kami, Damai and Sarki (KDS), the disadvantageous ethnic groups, are 
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distributed all along the TL corridor of the various VDCs in smaller numbers. Their numbers are 
comparatively higher in the hills of Tanahu District compared with Chitwan District. 

(2)  Characteristics of Affected Persons and Properties 
Detailed information on the project affected people is not available. Detailed surveys are required for 
the above purposes along the TL ROW corridor. However, information on the potentially affected land 
and built structures can be roughly estimated from the available database of the detailed survey 
(Masina Continental Associates et. al, July 2006).  

A total of 32 structures are located under the TL ROW, of which 18 are residential structures and 14 
are cowsheds or field structures used seasonally during crop harvesting as noted in Table 3.3-3. 
Estimated agricultural land under the ROW of transmission line is 77.5 ha. Of this total of agricultural 
land, only 1.76 ha is required permanently for the construction of tower foundations, while 75.73 ha 
agricultural land will be restricted to some degree for land uses such as tree plantations and structures. 

Agricultural land plots identified for permanent land acquisition and land use restrictions are presented 
in the Supplemental EIA. An indicated total of 447 land parcels located on 20 Cadastral Maps have 
been identified. Landowners of these land parcels are to be identified and their socio-economic and 
social conditions are to be ascertained through a structured questionnaire survey during the EIA for the 
TL to be undertaken by NEA Environmental and Social Studies Department (ESSD).  Besides this is 
the factor that, in a number of places along ROW, there are land units under agriculture use that are not 
legally registered and identification of these plots and their users is also required during detailed filed 
surveys.  
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Table 3.3-3  Houses & Other Structures and Features along 220 kV Transmission Line Right-Of-Way 

Drawing 
Number 

Approx.
Distance

m 

Village 
 

No of 
Houses

No of 
Sheds 

Total 
Structures

Feature 
Along 
RoW 
C/L 

Within 
T/L RoW

Outside 
T/L RoW

RoW 
Width -m

Comments 

2 230 Dharapeni 1 - 1 - - - 1R 60  

2 785 Banchare 1 2 3 - - 1L 2L 60  

2 935 Banchare 1 1 2 - - - 2L 60  

2 1365 - - - - Seti River - - - - 40m wide 

3 1425 - - - - Road to 
Belbas 

- - - 60  

3 1545 - - 3 3 - 2 1R - 60  

3 1710 Majhkot 1 1 2 - - 2R - 60  

4 3800 - - - - Gagate 
Khola 

- - - 60 20m wide 

4 4127 - - - - Kirandi 
Khola 

- - - 60 40m wide 

5 4555 - - - - Chisopani 
Khola 

- - - 60 5m wide 

5 5126 Kukurdhu
nge Gudi 

1 1 2 - 1 1L - 60  

5 5445  1 2 3 - 1 2L - 60  

6 6027 - - - - Khirekhadi 
Khola 

- - - 60  

7 7051 - - 1 1 Road to 
Kesabata 

1 - - 60  

7 7693 Guwanda
nda 

1 1 2 - - 2R - 60  

7 8195 - - - - Road to 
Kesbata 

- - - 60  

8 8605- 
8901 

- - - - Sukaura 
Khola 

- - - 60 300m along valley 

9 9854 No Name 1 - 1 - - 1L - 60  

E-10
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Drawing 
Number 

Approx.
Distance

m 

Village 
 

No of 
Houses

No of 
Sheds 

Total 
Structures

Feature 
Along 
RoW 
C/L 

Within 
T/L RoW

Outside 
T/L RoW

RoW 
Width -m

Comments 

9 10380     Danda 
Kho;a 

- - - 60  

9 10685 No Name 1 - 1 - - 1R - 60  

9 10835 No Name 1 - 1 - - 1R - 60 Track to Sukaura 

10 11781 - - - - Dhada 
Khola 

- - - 60 30m wide 

11 14915 - - - - Bakse Khola - - - 60 15m wide 

14 17935 Kesartar 1 - 1 Bagar Khola - 1L - 60 110m wide 

15 18285 Kesartar 1 - 1 - - 1L - 60  

15 18578 - - - - Seti River - - - - 120m wide 

15 19010 
-19245 

Serenghat 2 - 2 Boad Khola - 2R - 60 235m wide 

16 20045 - - - - Daduwa 
Khola 

- - - 60 30m wide 

18 23460- 
23620 

- - - - Narayani 
River 

- - - - 160m wide 

18 23697 - - - - XXHighway - - - 60 Mugling-Bharatpur 

19 23940 No Name 1 - 1 - - 1R - 60  

19 24360 - - - - Parallel 
132kV T/L

- - - 60  

19 24600 - - - - Bench Mark 
788 

- - - 45 132kv T/L adjacent to East 

21 27450 - - - - Das Khola - - - 45 25m wide 

21 27880 No Name 1 1 2 Tandrang 
Kholsi 

2 - - 45 80m wide junction 

22 28915 - - - - Khahare 
Khola 

- - - 45 52m wide 

22 29210 No Name 2 1 3 - 1 2R - 45 Crossing 132kV T/L 

23 29617 - - - - Bharlang 
Khola 

- - - 30 For 160m follows Bharlang valley 

23 29990 - - - - Jugedi - - - 30 220m wide valley 
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Drawing 
Number 

Approx.
Distance

m 

Village 
 

No of 
Houses

No of 
Sheds 

Total 
Structures

Feature 
Along 
RoW 
C/L 

Within 
T/L RoW

Outside 
T/L RoW

RoW 
Width -m

Comments 

Khola 

23 30415 - - - - Crossing of 
132 kV T/L

- - - 30  

24 30948 - - - - Bhateri 
Kholsi 

- - - 30 30m wide + landslide 

24 31789 - - - - Sal-National 
Forest 

- - - 45 Bench Mark 827 & reserve boundary  

26 34786 - - - - Ramnagar 
Khola 

- - - 45 40m wide 

27 36200 - - - - Jal Binayak 
Khola 

- - - 45 20m wide 

28 37858 Chihan - - - Temple 
Complex 

1 - - 45 80m long 

29 38151 - - - - 132kV T/L 
exits 

- - - 60 - 

29 38415 Ganeshsth
an 

- - - Bench Mark 
900 

- - - 60 End of T/L _ Substation adjacent 

TOTAL 38.42km 8 Villages 18 14 32  8 + 1 14 5 +5   

 
NOTES: 1) Approximately 1702 m of river, creek and road crossing  
 2) Approximately 21614 m of Forest crossing; 
 3) Approximately 2138 m of grazing and scattered tree area crossing 
 4) Approximately 12916 m of cultivated land area crossing 
 5) ROW area required for restriction on land use in the grazing and agricultural land = 86.484 ha 
 6) ROW area required for forest clearance = 110.94 ha 
 7) ROW area under rivers, streams, creeks and road not required for acquisition = 10.212 ha 
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CHAPTER 4  INITIAL ENVIRONMENTAL EXAMINATION 

4.1 Environmental Impacts and Mitigation 

Transmission lines are linear projects, covering long distance but limited in the area disturbed at any 
specific point. Unlike other linear projects such as roads, their area of influence is limited to the 
corridor only. Furthermore, their construction and operation activities are not as extensive as road 
projects requiring huge amount of excavation, quarries and drainage alterations bringing significant 
changes to local land systems. However, changes in the land use are the major and key environmental 
issues of transmission line projects with implications to the biological, social and socio-economic 
environments of the corridor area affected. 

The impacts have been divided into insignificant and significant impacts in the Supplemental EIA of 
which only the significant are given in Table 4.1-1. 

Table 4.1-1  Environmental Impact and Mitigation Measure Matrix for Significant Adverse 
Environmental Impacts of the 220 kV Transmission Line Project 

SN Environmental Issue
Environmental 

Impact 
Stage of Project Mitigation Measures 

1.Physical Environment 
1.1 Soil erosion Land degradation 

and landslides 
Construction phase • Ground clearance should not be carried 

out by  uprooting of trees and ground 
vegetation 

• Tower foundation excavation should  
be minimized to required levels and 
spoil should be properly placed and 
compacted in designated areas 

1.2 Land Use* Change in land use Construction & 
operation phases 

• Reduction in ROW width  
 

2. Biological Environment 
2.1 Terrestrial forests and 

vegetation* 
Loss of forests and 
vegetation 

Construction and 
operation phases 

• Reduction in ROW width 
• Restriction on illegal felling of trees in 

areas other than required for ROW and 
T L itself  

 
2.2 Wildlife and wildlife 

habitat*  
Loss of wildlife 
habitat and wildlife

Construction phase • Reduction in ROW width  
• Restriction on hunting of wildlife by 

the construction workforce 
2.3 Avian Fauna* Loss of avian fauna Operation phase  
3. Socio-economic and Cultural Environment  
3.1 Telephone/electric 

lines and  
built structures* 

Disruption of 
services  
and losses of built  
structures 

Construction phase • Adequate clearance height of the 
conductors above the telephone and 
electrical lines 

• Information to local people for the 
service disruption during construction

• Adequate compensation to the owners 
of built structures without deduction of 
depreciation costs 

• Resettlement and rehabilitation 
package to the affected structure owner
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SN Environmental Issue
Environmental 

Impact 
Stage of Project Mitigation Measures 

3.2 Public Health and 
safety* 

Risks to public 
health and safety 

Operation phase • Bill boards and hoarding boards with 
information about the hazards 

• Public awareness programs on 
measures for public health and safety 
in the TL corridor 

3.3 Agricultural 
production  

Loss of Agriculture 
production due to 
disruption  

Construction phase • Adequate compensation of the loss of 
agricultural produce 

• Scheduling of the construction activity 
such that the agricultural fields are 
without crops during construction 
period. 

3.4 Loss of Land and 
Property* 

Livelihood and 
future opportunity 

Construction  & 
Operation phase 

• Reduction in ROW width  
• Adequate compensation to the affected 

land and property owners  with  
permanent occupation of areas affected

• Adequate compensation for the 
affected land under ROW for 
restriction considering the future 
opportunity of the agricultural land 

• Resettlement and rehabilitation 
package to the affected population 

3.5 Tourism and 
Aesthetics 

Loss of tourism and 
aesthetic value 

Construction and 
operation phases 

• Restriction on haphazard storage, 
camp managements, and disposal of 
spoils 

• Design the tower structures that 
complements to the natural 
background 

3.6 Occupational Health Risks to the health 
of construction and 
operation 
workforce 

Construction and 
operation phases 

• Provision of appropriate protective 
equipment and gear to the construction 
and operational workforce 

• Trainings on the possible occupation 
hazards to the construction and 
operation workers 

Note: * Irreversible impacts  

 

4.2 Institutional Requirements and Environmental Monitoring Program 

The Nepal Electricity Authority (NEA), compared to other institutions in Nepal, has established an 
Environment and Social Studies Department (ESSD) to deal with environmental studies and 
monitoring. However, it has shortages of trained manpower to effectively carry out environmental 
monitoring to the project requirements. There is a need to strengthen the ESSD in respect of its 
monitoring capabilities. Environmental and social monitoring, particularly in the construction phase of 
TL projects is very important. 
 

4.3 Findings and Conclusion 

This IEE level assessment has identified key issues of environmental concerns for the proposed 220 
kV transmission line project. The project is not envisaged to have any significant damage to the 
physical environment except for limited erosion and land stability issues. But the concerns that are 
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associated with clearance of trees in Protected Forests are a major issue to be addressed in the full EIA. 
Other issues such as tower foundation excavation and spoil management also require attention.  

There is some potentials of irreversible damage to the local biological environments, particularly in 
forested areas, whereas the impacts on wildlife habitat are limited along the TL ROW in a stretch of 
about 21.6 km of forest land. About 1.76 ha of agricultural land will be permanently acquired for 
tower foundations and some restrictions within the corridor on land use would occur. A total of 18 
residential house structures will have to be acquired as well as 14 ancillary structures. 

In summary, the significance of the impacts due to loss of forest land, and agricultural land and 
property are yet to be assessed. Also thee is a need to design site-specific mitigations to minimize and 
rehabilitate losses to natural and social infrastructure. A project specific mitigation program and 
monitoring program should be prepared and include an Environmental Management Plan and 
Resettlement and Rehabilitation Management Plan.  

The IEE level study for the proposed 220 kV TL, has established sufficient justifications for the 
selection of the best TL alternative from among the various TL options and to proceed to the next 
phase of detailed design study. The study has also identified the key significant adverse environmental 
issues for the nominated TL alternative for the detailed EIA. It is concluded that the selected TL option 
be considered acceptable according to the provisions of Environmental Protection Rule (1997) of 
Government of Nepal and in compliance with the JICA Guidelines (2004). 
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CHAPTER 1  ENVIRONMENTAL MANAGEMENT FRAMEWORK 

1.1 Background 

The Environmental Management Plan (EMP) represents the key mitigation/enhancement measures 
and monitoring for major impacts, which are translated into concrete action programs/projects and 
defines the institutional framework and mechanisms for ensuring their appropriate implementation to 
actually be carried out in subsequent stages of project development. It likewise provides the estimated 
investment requirements and commitments/guarantees to carry out the proposed plan. The EMP is 
based on the experiences of previously constructed hydropower projects of similar nature, and findings 
of the EIA study, Social Action Plan (SAP), Resettlement Plan (RP), review of other EMPs prepared 
for the environmental management and Government of Nepal Act, Regulations and Guidelines 
relevant to the hydropower projects. 

 

1.2 Overall EMP Summary 

The overall EMP summary including mitigation/enhancement measures, schedule of implementation, 
estimated investment requirements, institutional responsibilities and guarantees/agreements is shown 
in Table 1.2-1. The cost computations are rough estimates and need to be verified/ validated during the 
detailed design stage. 
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Table 1.2-1  Summary of Environmental Impacts and their Corresponding Mitigation/Enhancement Measures and EMP 

Impact Items/  
Project Activities 

Potential Environmental 
Impacts 

Degree 
/type of
Impact 

Mitigation/Enhancement Measure Cost Responsible 
Institution 

Guarantees/ 
Agreements 

1. Pre-Construction/ Construction Period 
A. Physical Environment 
(1) Land Use and Topography 

▪ Inundation of the land for 
reservoir 

Loss of current land use 
opportunity for villagers, 
and loss of habitat for 
wildlife and vegetation 

S, P 
(negative)

▪ Unavoidable impact, but selection of lower reservoir Full 
Supply Level could minimize existing land use changes 
drastically. 

▪ n/a ▪ NEA ▪ n/a 

▪ Construction activities of 
various types in the dam 
site and project facility sites 
involving excavations, 
drilling, blasting and 
material removals 

Land instabilities NS, T 
(negative)

 

▪ Locating the access road route under the Vyas-Shivapur 
footbridge rather than through the village, with associated 
benefits of traffic separation; 

▪ Shifting the spoil bank to the river side to reduce the 
affected area; 

▪ Locating the permanent NEA camp at the southern end of 
the flat area and close to the power station; 

▪ Shifting the main access road to uphill from the present 
road so that project-related traffic is separated from 
schools and shops along the existing road in Beni Patan. 

▪ Bio-engineering of the cut 
batter slopes of the access 
roads (lump sum): 
2.0 million NRs 

▪ Contractor, 
NEA 

▪ Part of contractor's 
contract 

▪ Spoil bank to be 
constructed along with the 
right bank of the Seti River

Soil erosion NS, P 
(negative)

 

▪ Construction of a dry stone gabion structure at the toe of 
the spoil bank; 

▪ Construction of a water collection system for the spoil 
bank to avoid free flow of the run off from the mountain 
slope over the spoil material; 

▪ Proper grading of the spoil surface with adequate drainage 
provisions after the closure of spoil disposal at the site; 

▪ Afforestation and bioengineering of the spoil area after 
proper grading and drainage management. 

▪ Dry gabion wall 
approximately 1,300 m 
(1.5m high and 1m wide):
5.0 million NRs 

▪ Run off catch drainage of 
mountain slope (approx. 
900m): 
3.2 million NRs 

▪ Contractor, 
NEA 

▪ Part of contractor's 
contract 

(2) Air Quality 

▪ Dust generated from 
excavation, filling, 
stockpiling and 
construction vehicle 
movements associated with 
the construction of the 
various surface and 
sub-surface structures and 
transportation of the spoil 
materials to the spoil bank. 

Increase in particulates 
and gaseous emissions 

MS, T 
(negative)

 

▪ On-site vehicle speed restrictions and vehicle washing 
before leaving the site; 

▪ Frequent watering of the road in the dry season ensuring 
that the road surface does not generate dust. 

▪ Frequent watering of the dusty barren areas or spoil 
disposal areas. 

▪ Water sprinkling:  
4.9 million NRs  
(2 tankers /day/245 days a 
year/5 year) 

▪ Dust masks to workers: 
0.7 million NRs (twice a 
year (lump sum)/5 year) 

▪ Contractor, 
NEA 

 

▪ Part of contractor's 
contract 

  

F-2
t
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Impact Items/  
Project Activities 

Potential Environmental 
Impacts 

Degree 
/type of
Impact 

Mitigation/Enhancement Measure Cost Responsible 
Institution 

Guarantees/ 
Agreements 

(3) Noise/Vibration Level 

▪ Noise generated from 
cut-and-cover activities, 
excavation, back filling and 
construction of above 
ground structures and 
transportation of the 
construction vehicle. 

▪ Vibration generated from 
and drill & blast activities 
in the dam, tunnel and 
powerhouse. 

Increase in noise and 
vibration levels 
 
It is not expected to effect 
communities living away 
from source. However, 
impacts to wildlife are 
expected. 

MS, T 
(negative)

 

▪ Care in the placement and orientation of noisy plants away 
from sensitive receivers; 

▪ Use and correct fitting of silencers, mufflers and acoustic 
shields;  

▪ Regular maintenance of plant and equipment; 
▪ Awareness programs and information sharing with the 

communities on the noise related issues 

▪ Part of construction cost ▪ Contractor, 
NEA 

 

▪ Part of contractor's 
contract 

  

(4) Water Quality 

▪ Poor sanitation facilities to 
construction workforce at 
the construction camps and 
construction areas may 
promote the use of the 
adjacent river bed areas for 
open defecation dislodging 
of solid waste and other 
sanitation uses.  

Changes in river water 
quality 
 
Such uses of the river 
area, especially in the dry 
season, may substantially 
degrade the water quality 
in the Seti River due to 
discharges of organic 
load. 

MS, T 
(negative)

 

▪ Establishment of good water supply and sanitation 
facilities in the construction work camps, at actual 
construction sites; 

▪ Establishment of effective solid waste collection facilities 
in the construction work camps; 

▪ Public awareness program to the construction workforce 
and the construction on good health and sanitation 
practices 

▪ Sanitation (toilet 
provisions) at all work 
and campsites 
4.5 million NRs 
(lump sum, about 
100 toilets) 

▪ Camp solid waste 
collection management 
system and disposal 
facilities:  
2.8 million NRs 

▪ Contractor, 
NEA 

 

▪ Part of contractor's 
contract 

  

▪ Excavation works are 
expected to increase the 
turbidity and total 
suspended solids in the 
flowing water. Besides, 
accidental oil spills of the 
operating equipment will 
be released to the flowing 
water. And also, discharge 
of concrete plants, 
aggregate washing plants 
etc. provide huge amount 
of fine sediment to the 
receiving water bodies. 

Changes in river water 
quality 
 

MS, T 
(negative)

 

▪ Discharge of batching plant, aggregate washing plant, and 
tunnel seepage waters only after appropriate treatment 
(sedimentation facility) to the natural water bodies; 

▪ Public awareness program to the construction workforce 
and the construction on good health and sanitation 
practices; 

▪ Disposal of construction related spoils only into defined 
and well protected spoil disposal sites approved by 
concerned authorities. 

▪ Sedimentation tank for 
batching discharges, 
tunnel discharges and 
aggregate crushing 
discharges and spoil 
disposal area: 
10 million NRs 

▪ Contractor, 
NEA 

 

▪ Part of contractor's 
contract 
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Impact Items/  
Project Activities 

Potential Environmental 
Impacts 

Degree 
/type of
Impact 

Mitigation/Enhancement Measure Cost Responsible Guarantees/ 
Institution Agreements 

B. Biological Environment 
(1) Terrestrial 

▪ Forest and vegetation 
clearing, excavation and 
grading and other 
construction activities 

Loss, disturbance and 
damage to existing 
vegetation;  
Habitat degradation of 
dependent species 

MS, P 
(negative)

 

Forest and vegetation 
▪ For every tree cut, the compensatory plantation at 1:25 

trees must be made 
▪ Secure necessary permit for tree cutting 
▪ Implement tree balling where practicable 
▪ Immediate revegetation 
▪ To provide alternatives of kerosene rather than fuel wood 
Wildlife 
▪ Selecting the appropriate layout to minimize the cutting 

trees (especially from the dam site to the lower reservoir 
area) 

▪ To restrict hunting and trapping 
▪ To save endangered animals by a rescue operation using 

boats during the filling of the reservoir and relocating them 
to compatible ecosystem in nearby forests. 

▪ Part of construction cost
 

▪ Contractor, 
NEA 

 

▪ Part of contractor's 
contract 

 

C. Socio-economic Environment 

▪ Inundation by reservoir 
development 

 

Inundation of existing 
infrastructure facilities of 
the communities such as 
motorable roads, 
suspension bridges, foot 
trails, irrigation canals, 
and electricity 
distribution. 

MS, T 
(negative)

 

▪ Implementation of restoration of project impacted 
infrastructure program under social program of the project 

▪ Implementation of rural electrification program under 
social program of the project 

▪ Restoration of project 
impacted infrastructure 
program: 
85.5 million NRs 

▪ Rural electrification 
program: 
19.6 million NRs 

▪ Contractor, 
RSISU-PMO
-NEA, local 
government

▪ Social program of 
the project 

 Inundation of existing 
community built structure 
(cremation, resting places 
etc.). 

MS, T 
(negative)

 

▪ Provision of compensation for affected community 
structures under the framework of Resettlement Plan  

▪ Implementation of affected community’s initiative support 
program under social program of the project 

▪ Compensation for 
community structures : 
0.39 million NRs 

▪ Affected community’s 
initiative support 
program: 
52.1 million NRs 

▪ Contractor, 
RSISU-PMO
-NEA, local 
government

 

▪ Social program of 
the project 

 



 

U
pgrading Feasibility Study on U

pper Seti Storage H
ydroelectric Project in N

epal
  

ESC
 Report

F-5

Impact Items/  
Project Activities 

Potential Environmental 
Impacts 

Degree 
/type of
Impact 

Mitigation/Enhancement Measure Cost Responsible 
Institution 

Guarantees/ 
Agreements 

 Inundation of land, loss 
of yield, involuntary 
resettlement, and impact 
on the livelihood of 
Affected Persons (APs)  

MS, P 
(negative)

 

▪ Land acquisition, and provision of compensation including 
the affected private land, the affected structures, loss of 
agricultural production equivalent to one year production, 
and other rehabilitation compensation fees for relocatee 

▪ Implementation of separate package programs for 
restoration of livelihood and enhancement of quality of 
life. They include agricultural development program, skill 
enhancement and employment program, affected 
community’s initiative support program, women 
development program, and community-based watershed 
management program.  

▪ Compensation and 
relocation costs: 
1,080 million NRs 

▪ Agricultural development 
program: 27.51 million 
NRs  

▪ Skill enhancement and 
employment program: 
10.14 million NRs  

▪ Women development 
program: 13.03 million 
NRs 

▪ Watershed management 
program: 12.31 million 
NRs  

▪ Contractor, 
RSISU-PMO
-NEA, local 
government  

▪ Resettlement action 
plan 

▪ Social program of 
the project 

 Risk of shoreline erosion 
and land failure, where 
the people often utilize 
the edge of land for 
cultivation and other 
purposes 

MS, P 
(negative)

 

▪ Acquire land as risk zones by delineating a 10 m vertical 
height from the FSL with measures such as planting work 

▪ Implementation of community-based watershed 
management program and community’s initiative support 
program  

▪ Included in the land 
acquisition cost and in the 
mitigation cost for forest 
and vegetation 

▪ Included in 
community-based 
watershed management 
program, and 
community’s initiative 
support program  

 

▪ RSISU-PMO
-NEA 

▪ Social program of 
the project 

▪ Influx of large number of 
workers 

Shortages of drinking 
water 

NS, T 
(negative)

 

▪ Provide water supply for construction workers by 
contractors 

▪ Implementation of community/public health and education 
enhancement program under social program of the project 
including the support for water supply taps  

▪ Part of construction cost
▪ Community/public health 

and education 
enhancement program: 
15.9 million NRs 

▪ Contractor, 
NEA 

▪ Contactor, 
RSISU-PMO
-NEA, local 
government 

▪ Part of contractor's 
contract 

▪ Social program of 
the project 

 Deterioration of the 
existing sanitation 
conditions and break of 
the epidemics such as 
typhoid, cholera, and 
diarrhea and other 
communicable diseases 
like STD and HIV  

MS, T 
(negative)

 

▪ Implementation of community/public health and education 
enhancement program under social program of the project 

▪ Included in 
community/public health 
and education 
enhancement program 
cost  

 

▪ Contractor, 
RSISU-PMO
-NEA, local 
government

▪ Social program of 
the project 
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Potential Environmental 
Impacts 

Degree 
/type of
Impact 

Impact Items/  
Project Activities Mitigation/Enhancement Measure Cost Responsible 

Institution 
Guarantees/ 
Agreements 

▪ Land clearing within 
project facility site; site 
grading, excavation, 
hauling/stockpiling of 
excavated and construction 
materials including land 
acquisition for project site 

Total or partial loss of 
land/farm area, properties 
and crops, involuntary 
resettlement, impacts on 
the livelihood of APs 
including loss of income 
due to land acquisition 

S, P 
(negative)

 

▪ Negotiate with PAFs/PAPs for an acceptable compromise 
on valuation and compensation 

▪ Finalize the RAP incorporating therein the agreements 
reached during public consultations 

▪ Land acquisition and provision of compensation as stated 
previously 

▪ Implementation of several social programs for restoration 
of livelihood and enhancement of quality of life as stated 
previously  

▪ Included in compensation 
and relocation costs 

▪ Included in social action 
program costs   
 

 

▪ RSISU-PMO
-NEA 

 

▪ Resettlement action 
plan 

▪ Social program of 
the project 

 

▪ Construction activities for 
the project 

Work related injuries and 
accidents   

MS, T 
(negative)

 

▪ Project contractors will be responsible for the occupational 
health of workers.  

▪ n/a  ▪ Contractor ▪ Part of contractor's 
contract 

 Girl trafficking, and 
sexual and labor 
exploitation, child labor 

S, T 
(negative)

 

▪ Implementation of women development program under 
social program of the project, including education on 
HIV/AIDS, STD, family planning, and girl trafficking. 

▪ Women development 
program: 
13.0 million NRs 

 

▪ Contractor, 
RSISU-PMO
-NEA, local 
government

▪ Social program of 
the project 

 Increase in employment 
opportunities 

MS, T 
(positive)

▪ Require contractors to source workforce from qualified 
locals 

▪ Contractors to orient workers on desirable working 
relationship especially if there are non-resident workers 

▪ Implementation of skill enhancement and employment 
program under social program of the project 

▪ n/a 
 
 

▪ Skill enhancement and 
employment program: 
10.1 million NRs 

▪ Contractor, 
RSISU-PMO
-NEA 

▪ Contractor, 
NEA, local 
government

▪ Part of contractor's 
contract 

▪ Social program of 
the project 

 

 Increase in livelihood and 
business opportunities 

MS, T 
(positive)

▪ Priority to be given to local subcontractors 
▪ Priority to be given to local suppliers of construction 

materials and equipment 
▪ Supply of food and catering to be preferentially awarded to 

local suppliers 
▪ Implementation of skill enhancement and employment 

program, agricultural development program, and women 
development program including income generation and 
micro credit funds  

▪ n/a 
 
 
 
 
▪ Included in social action 

program costs  
 

 

▪ Contractor, 
RSISU-PMO
-NEA 

 

▪ Part of contractor's 
contract 

▪ Social program of 
the project 
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Impact Items/  
Project Activities 

Potential Environmental 
Impacts 

Degree 
/type of
Impact 

Mitigation/Enhancement Measure Cost Responsible 
Institution 

Guarantees/ 
Agreements 

 Potential health, 
sanitation and safety 
problems including 
accidental risks for local 
community people 

NS, T 
(negative)

 

▪ Contractor to provide construction camp as temporary 
housing facilities for workers equipped with adequate 
water and sanitation facilities 

▪ Contractors to implement proper solid waste management 
in the work site, workers will be oriented to observe proper 
hygiene and sanitation practices and provided with 
appropriate protection gears while working 

▪ Construction areas to be enclosed as necessary and 
provided with appropriate signage to avoid accidents 

▪ Part of construction cost
 

▪ Contractor, 
RSISU-PMO
-NEA 

 

▪ Part of contractor's 
contract 

 

2. Operations and Maintenance Period 
A.  Physical Environment 
(1) Land Use and Topography 

▪ Failure at the terrace breaks 
associated with the toe 
cutting by the stream, 
caving and overhanging 

Soil slides associated 
with the terrace materials 
in the upper reservoir area

S, P 
(negative)

▪ Completion of protection embankment works with 
concrete blocks cover in the vicinity of Bhimad Bazaar 

▪ Land acquisition program and stabilization of erosion 
prone in the risk zone area from Full Supply Level to 10m 
high above 

▪ Selective planting of ground cover and trees at the base of 
areas susceptible to erosion in tributary stream leading into 
the Seti River 

▪ Land acquisition program and stabilization of erosion 
prone areas with suitable tree species in the vicinity of the 
Wantang Khola, the Pedhi Khola and Tittuwa 

▪ Part of construction cost ▪ Contractor, 
NEA 

 

▪ Part of contractor's 
contract 

 

▪ Full supply level at 415m 
and flushing operation 

Backwater effects of the 
reservoir 

NS, T 
(negative)

 

▪ The annual flushing of the reservoir at FSL 415 m will 
effectively control any sedimentation. 

▪ In the case that nominated Full Supply Level is 415 m, the 
sedimentation will not happen around the Bhimad Bazaar. 

▪ The backwater effect after the sedimentation is minor. 

▪ n/a ▪ NEA 
 

▪ n/a 
 

▪ Diverted water flowing out 
from tailrace outlet and 
immediate increase of 
downstream water level by 
dam operation 

Impact to agricultural 
land in the downstream of 
the dam 

NS, P 
(negative)

▪ The agricultural land on the left bank appears to be high 
enough that it would not be affected. 

▪ The agricultural land on the right bank will be acquired for 
the construction. 

▪ The permanent river protection work will not be required 
in this section. 

▪ Monitoring of sedimentation patterns should be undertaken 
in this zone for at least 10 km below the outlet. 

▪ Land acquisition cost for 
agricultural land on the 
right bank 

▪ NEA ▪ n/a 
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Impact Item
Project Activities

Potential Environmental 
Impacts 

Degree 
/type of
Impact 

Cost sible Guarantees/ 
Agreements 

s/  
 Mitigation/Enhancement Measure Respon

Institution 

(2) Water Quality 

▪ Environmental flow Changes in river water 
quality and flow volume 

S, P 
(negative)

 

▪ The mitigating effects of joining the Madi River 
downstream which has a flow regime equivalent to 75% of 
the Seti River flows. 

▪ Impacts on the river’s aquatic ecology and fish resources 
are unavoidable in the section of the Seti River 
immediately downstream of the dam and must be 
mitigated to the fullest extent possible. 

▪ n/a ▪ NEA ▪ n/a 

▪ Eutrophication of the 
reservoir 

Changes in river water 
quality 

S, P 
(negative)

 

▪ Installation of Fraction Fence system in the reservoir 
▪ Development of sewerage system in the upstream urban 

area to prevent waste water with nutrient salt flowing into 
the river 

▪ n/a 
▪ To be estimated, but not 

be covered by the project

▪ NEA 
▪ Local 

government

▪ Part of contractor's 
contract 

▪ n/a 

▪ Sediment flush operation Changes in river water 
quality 

S, P 
(negative)

 

▪ Optimum operation to minimize environmental impact 
based on experiences of operation in Japan 

▪ n/a ▪ NEA 
 

▪ n/a 
 

B.   Biological Environment 
(1) Freshwater 

▪ Change of flow regime due 
to dam 

Local aquatic habitat 
alteration and 
permanent/temporary 
displacement of species 

MS, P 
(negative)

 

▪ Fish hatchery backed with open water stocking of suitable 
fish species, as is being done at NEA’s Kali Gandaki A 
HEP. 

▪ Financial and Technical 
Assistance to Kali 
Gandaki A hatchery for 
added production & 
facility development and 
research for Upstream & 
Downstream Stocking in 
Seti River system: 
73.6 million NRs 

▪ NEA Extension program 
for fisheries and 
mitigation to local 
fishermen: 
1.0 million NRs 

▪ NEA 
 

▪ n/a 
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Impact Items/  
Project Activities 

Potential Environmental 
Impacts 

Degree 
/type of
Impact 

Mitigation/Enhancement Measure Cost Responsible Guarantees/ 
Institution Agreements 

C. Socio-economic Environment 
Downstream safety 

▪ Immediate increase of 
water level in power 
generation and just after the 
sediment flushing operation 

Danger in downstream 
communities and river 
users 

S, P 
(negative)

 

▪ Installation of siren system 
▪ Public awareness on safety for downstream communities 

▪ Siren network along the 
Seti in the downstream of 
dam (lump sum): 
3.5 million NRs 

▪ Awareness training on the 
safety measures to 
downstream areas (lump 
sum): 
0.3 million NRs 

▪ Contractor, 
NEA 

 

▪ Part of contractor's 
contract for 
installation 

 

White water rafting in the downstream of the dam 

▪ Decrease of flow volume in 
non-power generation 
period, and immediate 
increase of water level in 
power generation and just 
after the sediment flushing 
operation 

Danger of the rafting 
activity in the river and 
camp site at the riverside 
for the rafting participants 

S or MS, 
P 

(negative)
 

▪ Scheduled rafting activity to avoid immediate increase of 
water level 

▪ Public awareness on safety for both rafting operators and 
participants 

▪ Select safe location of the camp site for the rafting 
participants 

▪ n/a ▪ NEA ▪ n/a 

Note: S - Significant impact,  MS - Moderately significant impact,  NS - Not significant impact 
 T - Temporary impact,  P - Permanent impact 

 (negative) - negative impact,  (positive) - positive impact 

 

 

 
 RSISU - Resettlement Plan and Social Action Plan Implementation Sub-unit under Environmental and Social Monitoring Unit of PMO, NEA 
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1.3 Stakeholders under the EMP  

The EMP for the Project is prepared to show linkages with different parties envisaged to be involved 
during the different phases of project development and operation in compliance with the existing Act 
and Rules.  Overall project environmental management is the responsibility of the Project, Project 
Management Office (PMO) of NEA.  There are a number of key stakeholders to be involved in 
project environmental and social management. These key stakeholder and their main roles and 
responsibilities are presented below.  

Table 1.3-1  Environmental Management Roles and Responsibilities 

Organizations Roles and Responsibilities Timings 
MOEST  Ensure that the environmental measures and cost are 

included in the project documents and tender clauses  
 Monitoring of the overall project  
 Auditing of project performance  

 Prior to Final Project 
approval 

 At least once a year 
during construction 

 After two years of 
project completion - 
operation phase 

MOWR/ DOED  Ensure that the environmental measures and cost are 
included in the project documents and tender clauses  

 Monitoring of the overall project  

 Prior to Final Project 
approval 

 At least twice a year 
during construction and 
once during operation 

NEA Board/NEA/ 
NEA-ESSD/USSH
EP - PMO 

 Ensure that the EIA and EMP measures are incorporated 
in the final project design and costs. 

 Acquire necessary permits and approval for project 
construction and operation. 

 Ensure that the project construction activities are in 
accordance with legislative requirements. 

 Implementation of repair and maintenance of project 
components including environmental safeguards as 
recommended by EMP, MOWR, DOED and MOEST 

 Monitoring and record keeping regarding environmental 
measures and impacts as per EMP 

 Ensure public participation and involvement in all 
phases of project implementation 

 Prior to contract award 
 Before construction 
 During construction 

continuously 
 During operation 

continuously 
 During operation 

continuously 
 Project period 

continuously 

Panel of Experts 
(POE)  

 Review and recommend the final design of the project 
and ensure that the EMP measures are included in the 
design and Tender 

 Review monitoring and auditing reports of the 
supervising consultants and Project- Environmental 
Monitoring Sub-unit (ESMU) and recommend 
corrective measures to meet the objectives of EMP 

 Prior to contract 
tendering in Detail 
Design Phase 

 During construction 
phase every six month 

Detail Design 
Consultants 

 Incorporate environmental mitigation measures as per 
POE recommendation in the design, project cost and 
tender documents 

 Include EIA recommendations in the design, project 
cost and tender documents  

During Detail Design Phase

EIA Consultant  Verify and improve upon the earlier EIA reports and 
EMP and recommend environmental measures to Detail 
Design Consultants 

 Verify and prepare detailed programs for Affected 
Persons/Affected Families and communities and 
recommend final RP costs to Detail Design engineers 

 Verify and complete RP and recommend final RP 
measures and costs to Detail Design Consultants 

During Detail Design Phase
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Organizations Roles and Responsibilities Timings 
Supervising 
Engineers 

 Approval to civil construction as per design 
 Monitoring of civil construction as per detail design 
 Ensure that the EMP provisions are implemented and 

recorded  
 Ensure that the Project corrective actions are duly 

implemented. 

Continuously in  
Construction phase  

USSHEP -ESMU RSISU: 
 Implementation, and supervision of land acquisition, 

compensation and resettlement as per RP and record 
keeping of these  

 Implementation, and supervision of SAP as per SAPF 
 Liaison with other Nepalese authorities for 

EMP/RP/SAPF items  
 Information Dissemination through Public Information 

Center and other media and collection of feed back 
through regular consultation with the various 
stakeholders  

 Distribution of the Project's bimonthly monitoring 
reports of EMSU to different central and local level 
stakeholders  

 Project grievance and complaint handling   
EMSU: 
 Monitoring of  natural environmental, RP and SAP 

mitigation measures as per EMP/RP/SAPF by EMSU 
and recommend concerned engineers and  sections for 
corrective actions and bi-monthly report preparation 

 Environmental impact and compliance monitoring of 
construction works as per EMP by EMSU and 
recommend corrective actions to supervising engineers 
and bi-monthly report preparation.  

Pre-construction and 
construction phase, 
continuously 

Construction 
Contractor 

 Implement civil construction as approved by 
supervising engineers 

 Implement mitigation measures as specified in EMP 
and recommended by Supervising engineers 

 Front line Monitoring and record keeping of 
environmental mitigation measures as per EMP through 
a special monitoring unit 

 Maintain good public relationship with the project area 
people 

Construction phase 
continuously 

NGOs, CBOs, 
VDCs,/ 
Municipality and 
DDCs and other 
stakeholders 

 Monitor that the environmental and social  mitigation 
measures are implemented in all stages of the project as 
per EMP, RAP, SPAF 

 Ensure that the public participation and involvement in 
the project implementation is maximized by the project 
owner, consultants and contractors. 

Project period 

 
EMP structure for different phases of project development and implementation are illustrated in 
Figure 1.3-1.  
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Figure 1.3-1  Environmental Management Plan Structure 
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1.4 Project’s Environmental Management Office 

As per the Nepalese Environmental Protection Rules, environmental management of the project is the 
responsibility of the proponent. For the Project, NEA and NEA-Project Management Office (PMO) 
have the responsibility of Project's Environmental Management. NEA has a separate “Environment 
and Social Studies Department” to look into the environmental matters of projects, planned, under 
implementation and operational.  The Department has limited manpower to fully undertake the 
environmental Management of the Project.  

To ensure that the Supplemental EIA recommended mitigation and monitoring actions are duly 
implemented, monitored, assessed, evaluated and disseminated to the stakeholders for feed back and 
improvement, the project - PMO should establish a separate Environmental and Social Monitoring 
Unit (ESMU) within the Project-PMO as the other on-going hydroelectric projects did. The proposed 
ESMU will comprise of two sub-units, namely RP and SAP Implementation Sub-unit (RSISU) and 
Environmental Monitoring Sub-unit (EMSU). The former sub-unit, to which the staff members of 
NEA with past similar experiences are to be assigned, will be responsible to implement RP and SAP. 
The latter sub-unit will be managed by the consultants with experience in environmental monitoring of 
the hydropower projects in the past.  The project ESMU shall be established at least eight months 
before the project's civil construction award.  The ESMU shall function directly under the Project 
Manager but the EMSU will have a responsibility to co-ordinate with the project's Supervising 
Consultant, Whereas RSSISU will coordinate with NEA – ESSD and stakeholders of the project such 
as Local VDCs, DDCs, NGOs, CBOs, affected parties, DOED, MOWR, and MOEST (Figure 1.4-1). 

 
Figure 1.4-1  Organization Framework of ESMU 

 

1.5 Administrative and Management Cost for ESMU 

Office for the ESMU shall be established in the engineer's camp as a part of the civil construction 
workforce. Administrative and management cost is estimated based on the assumption that most of the 
persons shall be deputed from NEA, ESMU particularly for RSISU and shall not require additional 
project cost.  The cost required is for the EMSU consultants. Administrative and management costs 
are illustrated in Table 1.5-1, 1.5-2, 1.5-3 and summarized in Table 1.5-4.  

RP and SAP 
Implementation 

Sub-unit (RSISU)

Environmental 
Monitoring Sub-

unit (EMSU)

Environmental and Social Monitoring Unit (ESMU) Coordinator - 1
(Deputed from NEA class 10 officer)

RP and SAP 
Implementation 

Sub-unit (RSISU)

Environmental 
Monitoring Sub-

unit (EMSU)

Environmental and Social Monitoring Unit (ESMU) Coordinator - 1
(Deputed from NEA class 10 officer)
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Table 1.5-1  Manpower Remuneration  

SN Position Numbers Period 
(yr) 

Project 
Allowance/month 

(NRs.) 

Total NRs. 
Million 

1. ESMU - Section chief (Environmental 
Management – Team Leader consultant) 1 5.66 90000 6.11 

2. Environmental Engineer (ESMU) 2 5.66 60000 4.08 
3. Sociologist (ESMU) 2 5.66 60000 4.08 

4. Part time consultant (socio-economist/ 
Terrestrial ecologist/ Aquatic ecologist)  3.33 60000 2.40 

5. Office runner (ESMU) 2 5.66 10000 0.68 
Total    17.34 

 

Table 1.5-2  Support Facilities 

SN Particulars Unit Cost Total NRs. (Million) 
1. Computers and printers  10 sets 150000.00/unit 1.50 
2. 4 wheel drive vehicles 5 nos 3000000.00/no 15.00 
3. Furniture  Lump sum 0.00 

4. 

Other equipment (camera, tape 
recorders, power point projector, pH 
meter, turbidity meter, flow meter, 
photocopier etc.) 

 Lump sum 0.00 

5. Office consumables  5.66 years 40000/month 2.72 
6. Telephone and electricity 5.66 years 15000/month 1.02 

7. Vehicle operation including Driver, 
Fuel and O &M (4 vehicles) 5.66 years 45000/month/ve

hicle 12.23 

Total   32.47 

 

Table 1.5-3  Information Dissemination and Feedback  

SN Particulars Years NRs./yr Cost NRs. (Million) 

1. Information through internet and web 
page 5.66 75000 0.42 

2. Information dissemination through FM 5.66 100000 0.57 

3. Regular stakeholder meetings in the 
project area 5.66 125000 0.71 

Total   1.70 

 

Table 1.5-4  Summary of Administrative and Management Costs for ESMU  

SN Particulars NRs. Million 
1. Consultant  Remuneration 17.34 
2. Support facilities 32.47 
3. Information Dissemination and Feedback 1.70 

Grand Total 51.51 
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1.6 Environmental Monitoring Program 

Environmental monitoring shall be undertaken; 

• To ensure that the recommended mitigation and enhancement measures as embodied in the 
EMP; 

• To undertake regular monitoring of specific parameters in compliance with existing 
environmental quality standards; and 

• To determine the effectiveness of the EMP and make recommendations for any corrective or 
additional mitigating measures.  

A monitoring plan shall be developed based on the mitigation/enhancement measures identified for 
significant environmental impacts and those that are moderately significant, but can have critical 
effects if not mitigated. The environmental monitoring plan proposed including the key parameters to 
be monitored is presented in Table 1.6-1. This covers both the pre-construction/construction and 
operation stages. The baseline information generated during the EIA will generally serve as the 
benchmark data. 

 



 

U
pgrading Feasibility Study on U
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Table 1.6-1  Environmental Monitoring Plan 

Project Phase Method and Scope Parameter Location Frequency Responsibility Cost (NR) 

1. Pre-Construction/ Construction Period 
A. Physical Environment 

▪ Land acquisition 
▪ Vegetation 

clearing/tree cutting
▪ Excavation works 
▪ Foundation works 
 

▪ Measurement of ambient 
air quality 

▪ Dust (TSP/PM10) ▪ Jhaputar and Damauli (close to the 
District Public Health Office) 

Three times a year in dry 
season (Nov., Feb., and May).
Baseline data shall be taken 
before construction in dry 
season (April/May) 

Contractor NRs 5.3 
million (lump 
sum including 
air, water, 
noise, spoil 
management, 
land erosion, 
etc.) 

 ▪ Compliance of mitigation 
measures for air pollution 

a) Gravelling of road and its maintenance 
b) Control on vehicle speed 
c) Watering of roads 
d) Careful handling the contaminant or 

dumping of dusty materials 
e) Covering of exposed areas and site 

restoration 
f) Provision of dust mask to drivers and 

workers 

a) Along the construction road 
b) Along the construction road 
c) Along the construction road 
d) Temporary waste stock facility and 

disposal site 
e) Excavated area 
f) Construction sites 

a) Once a three months 
b) Once a day 
c) Once a day 
d) Once a week 
e) Once a week 
f) Once a week 

Contractor Part of 
contractor’s 
contract 

 ▪ Water sampling and 
analysis 

▪ Flow velocity, discharge, water 
temperature, pH, conductivity, total 
suspended solids (TSS), total 
phosphorous (T-P), Total Kjeldahl 
Nitrogen (TKN), ammonia (NH3), 
nitrate , nitrite, dissolved oxygen (DO), 
and BOD5 

1) upstream of the reservoir, 
2) reservoir area (close to dam site), 
3) confluence with the Madi River, 
4) immediate downstream of the tailrace 

outlet 

4 times a year in 4 seasons 
(November, March, June, and 
September) 

Contractor/EMSU-P
MO-NEA 

Included in the 
lump sum cost 
mentioned in 
air quality 
(dust) 
measurement. 

F-16
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Project Phase Parameter Location Frequency Responsibility Cost (NR) Method and Scope 

 ▪ Compliance of mitigation 
measures for water 
pollution 

a) Adequacy and operation of water supply 
and sanitation facilities at engineers 
camps, construction camps and 
construction sites 

b) Collection of solid waste and safe 
disposal practices at engineers camps, 
construction camps and construction 
sites 

c) Awareness program on health and 
sanitation 

d) Prohibition on open defecation and solid 
waste disposal 

e) Storage facilities for fuel, lubricants, 
spent oils, and toxic chemicals 

f) Treatment facilities for waste water of 
batching plant, aggregate washing and 
tunnel seepages and its effective 
operation 

g) Water quality test for discharge of treated 
wastewater from batching plant 
aggregate washing plant, and tunnel 
discharges 

h) Disposal of construction spoils only in 
designated areas 

a) Engineers camps, construction camps 
and construction sites 

b) Engineers camps, construction camps 
and construction sites 

c) All over the construction site 
d) All over the construction site 
e) Storage facilities 
f) Treatment facilities 
g) Batching plant aggregate washing 

plant, and tunnel discharges 
h) All over the construction site 

a) Before project and every 3 
month 

b) Once a week 
c) Every six month 
d) Once a week 
e) Before project and every 3 

month 
f) Before project and every 3 

month 
g) Once a three months 
h) Once a day 

Contractor Part of 
contractor’s 
contract 

 ▪ Measurement of noise level ▪ Noise level ▪ Jhaputar and Damauli (close to 
District Public Health Office), and 
Beltar (near the school) 

▪ Twice a year 
Baseline data shall be 
taken before the 
construction. 

Contractor/ 
EMSU-PMO-NEA

Included in the 
lump sum cost 
mentioned in 
air quality 
(dust) 
measurement. 

 ▪ Compliance of mitigation 
measures for noise 

a) Placement of noise arresting equipment 
b) Correct fitting of silencers, mufflers and 

acoustic shields 
c) Maintenance of plant and equipment 
d) Blasting restriction provisions as 

negotiated 
e) Blasting design and follow ups 

a) Construction site near the residential 
area 

b) Construction vehicles and 
machineries 

c) All over the construction sites 
d) Blasting site 
e)  

a) Once before construction 
b) Once a three months 
c) Once a three months 
d) Once a day 
e) Once a three months 
f) Once a week 

Contractor Part of 
contractor’s 
contract 
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Project Phase Parameter Location Frequency Responsibility Cost (NR) Method and Scope 

 ▪ Compliance of mitigation 
measures for land 
instability and erosion 

a) Vegetation clearance only to required 
limits 

b) Excavation works only to required limit 
by the design 

c) Side casting of excavated earth 
d) Management of spoil in the designated 

area 
e) Maintenance of toe protection structure, 

and drainage structure at spoil disposal; 
and sedimentation tank at batching yard, 
spoil disposal area and tunnel discharge 
areas 

f) Civil and bio-engineering protection 
works and their maintenance (including 
side drains) at access roads 

a) Along the project boundary such as 
FSL 415m area for the reservoir, dam 
site, and project facility sites. 

b) All over the construction site 
c) All over the construction site 
d) All over the construction site 
e) Batching yard, spoil disposal area and 

tunnel discharge areas 
f) Along the access roads 

a) Once a month 
b) Once a week 
c) Once a day 
d) Once a day 
e) Once a month 
f) Once a month 

Contractor Part of 
contractor’s 
contract 

B. Biological Environment 

▪ Compliance of mitigation 
measures for illegal tree 
cutting and poaching 
through frequent patrol 
activity 

▪ Identification of illegal tree cutting and 
poaching 

▪ All over the construction site and 
adjacent area 

Frequent and at random patrol Contractor Part of 
contractor’s 
contract 

▪ Habitat loss around the 
project sites 

▪ Number of habitat loss identified before 
construction 

▪ All over the construction site and 
adjacent area 

Every four months Contractor/ 
EMSU-PMO-NEA

NRs 1 million 

▪ Species occurrence around 
project sites 

▪ Number of wildlife species ▪ All over the construction site and 
adjacent area 

Every four months Contractor/ 
EMSU-PMO-NEA

 

▪ Construction disturbances 
around project sites 

▪ Damage to habitat and/or death of 
wildlife due to construction activity 

▪ All over the construction site and 
adjacent area 

Once a week Contractor/ 
EMSU-PMO-NEA

 

▪ Mitigation measures 
compliance for wildlife 
conservation 

▪ Implementation of the proposed 
measures based on designated schedule 

▪ All over the construction site and 
adjacent area 

Every four months Contractor/ 
EMSU-PMO-NEA

 

▪ Aquatic life and ecology 
survey (fish, 
phytoplankton, zooplankton 
and aquatic insects) 

▪ Identification of aquatic species ▪ 7 baseline stations Every six months (dry season 
and wet season) for 5 years 

Contractor/ 
EMSU-PMO-NEA

NRs 1 million 

▪ Land acquisition 
▪ Vegetation 

clearing/tree cutting
▪ Excavation works 
▪ Foundation works 

▪ Observation of compliance 
of contractual mitigation 
clauses 

▪ Adequate implementation of the 
mitigation measures 

▪ At the designated location of the 
measures 

Every three months Contractor Part of 
contractor’s 
contract 
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Project Phase Method and Scope Location Frequency Responsibility Cost (NR) Parameter 

2. Operation and Maintenance Period 
A. Physical Environment 

▪ Operation and 
maintenance of dam

▪ Water sampling and 
analysis (except reservoir 
area) 

▪ Flow velocity, discharge, water 
temperature, pH, conductivity, total 
suspended solids (TSS), total 
phosphorous (T-P), Total Kjeldahl 
Nitrogen (TKN), ammonia (NH3), 
nitrate , nitrite, dissolved oxygen (DO), 
and BOD5 

1) Upstream of the reservoir, 
2) Confluence with the Madi River, 
3) Immediate downstream of the tailrace 

outlet 

5 times a year in 4 seasons 
(November, March, beginning 
of June before the sediment 
flushing operation, end of July 
after the sediment flushing 
operation, and September) 

EMSU-PMO-NEA NRs 3 million 
for 20 years 

 ▪ Water sampling and 
analysis (reservoir area: 
close to the dam site) 

a) Water temperature, turbidity, DO 
b) pH, BOD/COD, SS, coliform counts, 

chlorophyll a, Pheophytin, inorganic 
nitrogen (I-N), inorganic phosphorus 
(I-P) 

c) Ingredient of bottom sediment 
d) Phytoplankton 
e) Heavy metals, hazardous substances, 

carcinogenic substance 

a) 0.1 m from the water surface,  
0.5 m from the water surface, 
1 m interval from the water surface to 
the bottom 

b) Surface layer (0.5 m from the water 
surface) 
Middle layer (half of the water depth)
Bottom layer (1 m above from the 
bottom) 

c) First surface layer of the sediment 
d) Surface layer of water 
e) Surface layer of water 

a) Once a month 
b) Once a month 
c) Twice a year (End of May 

just before the sediment 
flushing operation, and 
November after stabilizing 
the bottom condition) 

d) Once a month 
e) Twice a year in dry season 

and rainy season) 

EMSU-PMO-NEA Included in the 
above. 

 ▪ Monitoring of riverbed 
sedimentation and erosion 

▪ Riverbed sedimentation and erosion ▪ Several designated locations in the 
downstream riverbed 

Once a year in dry season EMSU-PMO-NEA NRs 2 million 
for 20 years 

B. Biological Environment 

▪ Transect survey for wildlife ▪ Wildlife species and population, habitat 
condition

▪ All over the construction site and 
adjacent area

Every 3 years for 20 years EMSU-PMO-NEA NRs 1.2 
million 

▪ Aquatic ecology survey for 
impact analysis 

▪ Species composition ▪ 7 baseline stations Every six months after 2 years 
of the project operation, 
Once a year for 10 years

EMSU-PMO-NEA NRs 3 million 

▪ Operation and 
maintenance of dam

▪ Compliance of mitigation 
measures for aquatic lives 

a) Compliance to release of environmental 
flows at Seti 

b) Compliance to restriction of fishing 
activities below tailrace 

c) Compliance to fish stocking, fish release 
in the reservoir and downstream area 

a) Dam site 
b) Downstream area of the tailrace 
c) reservoir and downstream area 

a) Daily 
b) Daily 
c) Once a year for project life

EMSU-PMO-NEA Part of project 
operation cost 

 

 

Note: EMSU- Environmental Monitoring Sub-unit under Environmental and Social Monitoring Unit of PMO, NEA 
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1.7 Records and Corrective Actions 

To demonstrate compliance with the environmental management, the construction contractors 
will maintain daily records of his mitigation implementation and monitoring works during the 
construction phase. The EMSU shall carryout monitoring works with the Supervising 
Engineers and prepares Bi-monthly Monitoring Reports during construction phase.  He shall 
also maintain the records of any corrective actions recommended to the contractor and its 
performance.  The Bi-monthly Reports produced by the EMSU in co-ordination with other 
sections of RSISU shall be distributed to the stakeholder for their comments and suggestions 
after the approval by the Project Manager.  The ESMU shall compile the Final 
Environmental Monitoring Report of the construction phase within 3 months of the 
construction completion and submit to the Project.  The project shall pass the report to 
stakeholders to get feed back and provide database of environmental management works of 
the project for future use. 

 

1.8 Environmental Audit 

As per EPR, Ministry of Environment, Science and Technology shall prepare an environmental audit 
report of the project after two years of project Operation. The audit shall be based on the monitoring 
reports of the ESMU, Supervising Engineers, and POE with limited field visits and data collection.  
Project performance audit reports include a final assessment of the degree to which the project 
satisfied the proposed environmental requirements, the effectiveness of mitigation measures and 
institutional development and whether any unanticipated effects occurred as a result of project 
activities.  Though auditing is the legal responsibility and works of MOEST, it lacks adequate 
resources to cover these works. It is therefore, the proponent is recommended to allocate a sum of NRs. 
0.35 million for auditing. 

 

1.9 Summary of Environmental Cost  

Table 1.9-1 and 1.9-2 presents the environmental cost summary for pre-construction, construction and 
operation phases of the project respectively. Table 1.9-3 presents the total environmental cost of the 
project. 
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Table 1.9-1  Environmental Costs in Pre-construction and Construction Phase  

Physical Environment 

Cost for Clearing the Vegetation in the Reservoir 43.10 

Monitoring for Air, Water, Noise, Vibrations & Spoil Management at 
Works Areas 5.32 

Watershed Management Programs for 10 Years*  111.50 
Mitigation Measures for Eutrophication 63.6 
Grand Total (million NRs) 223.52 

Biological Environment 
Cost for Clearing the Vegetation in Reservoir 3.72 
Support to Kaligandaki A Hatchery for 5 Years  73.5 
Capture & Release of Wildlife including 2 Reptile Species 0.5 
Fish Monitoring during the Construction Phase 1 
Grand Total (million NRs) 78.72 

Compensation and Rehabilitation 
Cost Estimation for the Private Land 999.51 
Cost Estimation for the Structures 33.972 
Cost Estimates for Agriculture Production Equivalent to One Year 
Production 0.663 
Other Rehabilitation Compensation to Relocate 90.88 
Transportation Allowance to affected Structure Owners Other than the 
Affected Residential Structure Owners 0.47 
Grand Total (million NRs) 1125.5  

Social Action Plan  
Replacement of Affected Infrastructures by the Reservoir 85.5 
Community’s Initiative Support Program 52.13 
Skill Enhancement and employment 10.14 
Agricultural Development Programs 27.51 
Community/Public Health and Education Enhancement Programs at the 
Project Construction sites 9.66 

Community/Public Health and Education Enhancement Programs at the 
Reservoir affected VDCs 6.27 

Women Development Program 13.03 
Watershed Management Programs 12.31 
Rural Electrification Programs 19.55 
Total (million NRs)  236.10 
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Table 1.9-2  Environmental Costs in Operation Phase  

Physical Environment 
Measures for Downstream Effects  3.8 
Monitoring of Water Quality in Reservoir & Surrounds 
for 20 Years X 2 Times / Year 3.0 

Monitoring of Reservoir & River Bed Sedimentation and Erosion  
for 20 Years X Once / Year 2.0 

Grand Total (million NRs) 8.8 
Biological Environment 

Compensation to Dept of Forestry for Trees, Community Forests & to 
Private Tree Owners 287.8 

Annual Release of Purchased Carp fry & extras – 20 years 80 
Fisheries Extension Program for Reservoir Area 10 
Wildlife Monitor in the Reservoir Area 0.5 
Monitoring of Wildlife for 10 Years 1.2 
Fish Monitoring for 10 Years 3.0 
Grand Total (million NRs) 382.5 

Socio-economic Environment 
Monitoring of affected people and communities for 10 years 1.80  
Grand Total (million NRs)  1.80 

 

Table 1.9-3  Administrative and Management Cost 

Administrative and Management Cost  
Consultant  Remuneration 17.34 
Support facilities 32.47 
Information Dissemination and Feedback 1.70 
Grand Total (million NRs) 51.51 

 

Table 1.9-4  Summary of Environmental Cost 

Summary of Environmental Cost  
1 Physical Environmental Cost 224 
2 Biological Environmental Cost 461 
3 Cost for Compensation and Rehabilitation 1,126 
4 Social Action Plan 236 
5. Socio-Economic Environment 2 
6 Administrative and Management Cost 52 

Grand Total (million NRs) 2,101 
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