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EXECUTIVE SUMMARY REPORT OF CEIA STUDY FOR                                         
PANCHESHWAR MULTIPURPOSE PROJECT 

 
1. GENERAL 
The Pancheshwar Multipurpose Project (PMP) has been envisaged on the 
Mahakali River (known as Sarada in India) where the river forms the 
international boundary between India and Nepal, dividing the Far Western 
Development Region of Nepal from the Uttrakhand State in India. The main 
dam at Pancheshwar is proposed across the Mahakali River, 2.5 km 
downstream of the confluence of river Sarju with Mahakali River and, about 70 
km upstream of the Tanakpur town (India). It is a bi-national scheme, primarily 
aimed at energy production.  In addition, the Project aims to enhance the food 
grains production in both the countries by providing additional irrigation 
resulting from the augmentation of dry season flows. Due to moderation of 
flood peaks at reservoir(s), incidental flood control benefits are also envisaged 
from the project. 
 
2. PROJECT DESCRIPTION  
The Pancheshwar dam site is located near the Pancheshwar temple which is 
about 2.5 km downstream of the confluence of River Mahakali with the Sarju 
River. A re-regulating dam is also proposed downstream of the main dam to 
even out peaking flows released from Pancheshwar power houses for meeting 
downstream irrigation water requirement. For this purpose, two alternative 
locations were identified; one at Rupaligad, 27 km downstream of the main dam 
and another at Purnagiri, 
 
Mahakali River - Main dam at Pancheshwar and Re-regulating dam 27 km further 
downstream near Tamli. The Pancheshwar envisages to construct 311 m high, 
814.0 m long rock fill dam across Mahakali river gorge 2.5 km d/s of Saryu-
Mahakali confluence near Pancheshwar, with two underground powerhouses 
(Installed capacity 6X 400 MW each with total generation of 4800 MW) on either 
bank. Rupaligad Re-regulating Dam would consist of 95 m high concrete dam 
with two underground powerhouses on either bank (Installed capacity 2X60 MW 
each with total of 240 MW).A re-regulating dam downstream of the main dam is 
also proposed to even out powerhouse releases to achieve continuous river flow 
conditions to meet irrigation water demands in the downstream. The re-regulating 
dam has been envisaged at Rupaligad site, of a height of around 95 m from the 
deepest foundation and having two power houses, one on each bank, of a total 
installed capacity of 240 MW.The Project will generate more than 7678 GWh 
dependable power energy at main dam complex. In addition, about 11438 GWh 
per year energy will be generated at Rupaligad dam site. The FRL for Rupaligad 
re-regulating dam has been adopted as 420m considering tail water level of 
Pancheshwar dam. The Rupaligad dam intercepts a total catchment area of 
13,490 km2 and envisages construction of a concrete gravity type dam of 95 m 
high above the deepest foundation level and 265 m long at the top of dam. 
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The project will regulate natural river flow, allowing year round irrigation of 
agricultural land in the Kanchanpur District in Nepal, and meeting the future 
water requirements of the irrigation systems in India fed through Lower Sarda 
Barrage. In addition, project will have a significant flood mitigation effect, 
reducing the risk of flooding along the lower course of the Mahakali (Sarda) river, 
both in the Nepalese and Indian territories. 
 
The Pancheshwar MPDP and Rupaligad Re-regulated Dam involve two-nations, 
viz., India and Nepal. Thus, about 9,100 ha and 5000 ha of land is likely to be 
acquired in India and Nepal respectively, for various project appurtenances. 
Hence, a total area of 14,100 ha will be required for construction of various 
project appurtenances of Pancheshwar Multipurpose Project. The break-up of 
total land, project appurtenance-wise, required in both the nations is given in 
Table-1. 
 
Table-1: Details of land to be acquired for the project 

S. 
No. 

Description of Area’s Pancheshwar 
(ha) 

Rupaligad 
(ha) 

Total 
(ha) 

India 
 

Nepal 
 

India 
 

Nepal 
 

1 Muck Disposal Area 50 17 20 5 92 

2 Quarry site Area      

a) Clay 500 0 0 0 500 

b) Shell Material 150 210 0 0 360 

c) Coarse Aggregate 0 0 30 0 30 

3 Infrastructure facilities 310 295 20 20 645 

4 Project components 100 150 30 30 310 

5 Road & stockpiling 70 55 20 10 155 

6 Reservoir Area 7,600 4,000 200 208 12008 

 Total 8,780 4,727 320 273 14,100 

 
3. STUDY AREA 
The Study Area considered for the CEIA study is given as below: 

 Submergence area 

 Area within 10 km of the periphery of the submergence area 

 Area to be acquired for siting of various project appurtenances. 

 Area within 10 km of various project appurtenances 

 Catchment area intercepted at the dam  site 
The FCC of the Study Area is enclosed as Figure-1 



Pancheshwar Multipurpose Project  Executive Summary Report 

  

 3 

       

                                                                                  
                                                  Figure-1: FCC OF THE STUDY AREA 
 
4.     ENVIRONMENTAL BASELINE STATUS 
The baseline status for the above referred categories has been described in the 
following sections. 
 
4.1 PHYSCIO-CHEMICAL ASPECTS 
4.1.1 Meteorology 
The project area experiences moderate sub-tropical to humid climate with three 
distinct season’s viz. summer followed by rainy and winter seasons. The average 
meteorological conditions observed for the meteorological station of India 
Meteorological Department at Mukteshwar are given in Table-2. 
 
Table-2: Average meteorological conditions at the Mukteshwar 
Meteorological Station 

Month Temperature (oC) Rainfall 
(mm) 

No. of 
rainy 
days 

Relative humidity 
(%) 

Maximu
m 

Minimu
m 

At 8.30 At 17.30 

January 18.5 -2.7 46.7 3 53 63 

February 19.5 -2 65.2 4.1 55 63 

March 22.4 1.2 52.9 3.8 50 60 

April        26.9 4.2 46 3.4 42 46 

May 28.3 6.8 69.4 5.8 57 59 
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Month Temperature (oC) Rainfall 
(mm) 

No. of 
rainy 
days 

Relative humidity 
(%) 

Maximu
m 

Minimu
m 

At 8.30 At 17.30 

June 28 9.7 140.2 9.3 71 69 

July 26 12 277.1 13.8 91 88 

August 24.9 11.9 277.7 14.1 92 90 

Septembe
r 

24.3 9.5 236.9 10.4 82 86 

October 23.3 5.6     39.5 1.8 60 74 

November 20.3 1.9 10.9 0.8 51 69 

December 19.2 -1.3 22 1.4 46 62 

Total   1284.4 71.7   

 
4.1.2 Soils 
The pH in soils of the command area lies within neutral range, i.e. 6.5 to 8.5. The 
Electrical Conductivity indicates that salt content is low in the soils. The 
concentration of Available Potassium, Available Calcium and Available 
Magnesium ranged from 398 to 6090 mg/kg, 1308 to 12180 mg/kg, and 2614.3 
to 11759 mg/kg. The concentration of various nutrients indicate moderate to high 
productivity. The organic carbon in various samples indicates low to moderate 
productivity. The bulk density ranged from 0.75 to 1.5 g/cc. The porosity ranged 
from 17 to 62%. 
 
4.1.3 Surface Water Quality 
The pH level indicates that water is in neutral range. The total hardness in 
various water samples ranged from 100 to 200 mg/l. The hardness level range 
from 110 to 200 mg/l, 32 to 216 mg/l and 142-285 mg/l.  In some of the sites, in 
winter season, hardness level was more than 200 mg/l specified for drinking 
water purposes, but it was well within the cause for rejection limit of 600 mg/l.  
The EC level ranged from 172 to 339 µS/cm. The EC levels were well below the 
permissible limit of 2250 µS/cm specified for irrigation water requirements as pr 
IS:2296.  The TDS level ranged from 124 to 244 mg/l, 50 to 100 mg/l and 155 to 
215 mg/l, which is less than permissible limit of 500 mg/l for meeting drinking 
water requirements. The EC and TDS level indicates the suitability of water for 
meeting irrigation and drinking water requirements.The concentration of various 
cations (calcium, Magnesium, Iron etc.) and anions (Chlorides, Sulphates, 
Nitrates) were also well below the permissible limit. The fluorides levels at 
sampling sites were low.  
 
The BOD values ranged from 1.3 to 2.1 mg/l in winter and summer seasons. In 
monsoon season BOD values ranged from <0.1 mg/l to 0.5 mg/l. The 
concentration of various heavy metals was below the detectable limits, indicating 
the suitability of water for meeting domestic requirements. The concentration of 
cyanides and phenolic compounds was also below the detectable limits. The 
concentration of various heavy metals was observed to be below detectable limit 
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in various seasons. The Total Coliform level was recorded as nil to 18 MPN/100 
ml at various sampling sites.  
 
4.1.4   Ground Water Quality 
The pH level in various groundwater samples in summer season was observed 
to be within neutral range (7.64- 8.9), which is within the permissible limit 
specified for meeting drinking water requirements. The total hardness in various 
water samples ranged from 132 to 404 mg/l, 116 to 376 mg/l, 112 to 676 mg/l in 
summer, monsoon and winter season respectively. The total hardness level in 
some of the groundwater samples were higher than the permissible limit of 200 
mg/l, specified for meeting drinking water requirement. However, hardness level 
was well within the cause of Rejection Limit of 600 mg/l except one sample in 
winter season. The principal hardness causing cations are calcium, magnesium, 
strontium and ferrous and iron. The concentration of calcium and magnesium are 
mainly responsible for the hardness level in water. 
 
Chlorides occur in all natural waters in widely varying concentrations, chlorides is 
available in natural water, mainly through solvent power of water, which dissolves 
chlorides from top soil and deeper formations. Sulphates ion is one of the major 
anions occurring in natural water. It is an important parameter because of its 
cathartic affect, when it is present in higher concentration. The chlorides and 
sulphates level was found to be above the permissible but below the cause of 
rejection limit specified for drinking water purposes in some of the ground water 
samples.  
 
The EC level ranged from 202.2 to 1339.7 µS/cm, 200.0 to 914.3 µS/cm, and 
206.3 to 1133.3 µS/cm in summer, monsoon and winter season respectively. 
This is also reflected by the fact that the concentration of various cations and 
anions as well. 
 
The BOD ranged from 1.2 to 2.1 mg/l and COD ranges from 2.1 to 4.0 mg/l. The 
concentration of cyanides and phenolic compounds was also below the 
detectable limits. The concentration of various heavy metals was observed to be 
below detectable limit in various seasons. This is expected in an area, where 
heavy metal loading is not from geogenic sources and there are no 
anthropogenic sources as well.  
 
The oil & grease level were below detectable limits in all the samples, which is 
generally, these are in ground water samples, and is also an indicator of absence 
of sources of this pollutant in the command area. 
 
4.1.5    Ambient Air Quality 
The average PM10 level in survey conducted during various seasons ranged from 

35.51 to 84 g/m3. During field studies, PM10 level was observed to be well below 
the permissible limit of 100 µg/m3, specified for industrial, residential, rural and 
other areas at various stations covered during the survey (refer Table-8.20). The 
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PM2.5 level ranged between 17.99 to 53.25 µg/m3 
, which is below the permissible 

limit of 60 µg/m3 specified for industrial, residential, rural and other areas. The 

SO2 level was observed to be <5.0 g/m3 at all the sampling locations. The 

highest NO2 value observed in summer season was 38.4 g/m3. The NO2 level 
observed at various sampling stations was much lower than the permissible limit 

of 80 g/m3 for industrial, residential, rural and other areas 
 
4.1.6      Noise Environment 
The day time equivalent noise level at various sampling stations ranged from 
40.5 to 41.2 dB (A) and 41.6 to 42.1 dB (A) and 42.9 to 44.0 dB(A) in monsoon, 
winter and summer seasons respectively 
 
The day time equivalent noise level in summer season at various sampling 
stations ranged from 40.29 to 42.05 dB (A). The day time equivalent noise levels 
in various seasons were well within the permissible limit specified for residential 
area. 
 
4.1.7 Land use pattern  
The land use pattern of the study area is given in Table-2. 
Table-2: Land use pattern of the study area of Pancheshwar Multipurpose 

Project based on satellite Data 

S. 
No 

Category Area (ha) Percentage 

1 River/ Water body 41773 2.90 

2 Dense Vegetation 546414 37.95 

3 Open Vegetation 574754 39.92 

4 Barren area 150929 10.48 

5 Terrace farming 102742 7.14 

6 Snow 18781 1.30 

7 Builtup area/Settlements 4515 0.31 

 Total 1439908 100.00 

 
The major landuse category in the study area of Pancheshwar multipurpose 
project is open vegetation, as it accounts for about 39.92% of the study area 
followed by dense vegetation (37.95%). Barren land accounts for about 10.48% 
of the study area. Snow covered area accounts about 1.30% of the study area. 
Terrace farming & Settlements accounts for about 7.14% and 0.31% of the study 
area respectively. The area under River/water body is 2.90% of the study area. 
 
4.2 ECOLOGICAL ASPECTS 
4.2.1 Flora 
Uttarakhand is reported to have 45.82 per cent of its total geographic area under 
forest cover, which includes very dense, moderately dense, open forest and scrub 
(FSI, 2013). The major forest types occurring in the state are Tropical Moist 
Deciduous, Tropical Dry Deciduous, Sub-tropical Pine, Himalayan Moist 
Temperate, Himalayan Dry Temperate, Sub-alpine and Alpine forests. The 
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catchment area of the proposed Pancheshwar Multipurpose Project covers almost 
of these forests. The forests in the project area fall in the Champawat Forest 
Division.  
 
The vegetation in these forests, particularly in lower valleys of the project area 
comprises Tropical Moist Deciduous and Tropical Dry Deciduous forests. Sub-
tropical Pine and Himalayan Moist Temperate forest occur in the upper valleys. In 
the entire valley of the catchment, the lower reaches are either covered by open 
tropical moist deciduous and dry deciduous forests, while middle reaches are 
patchy mixed pine forest interspersed with agricultural fields and orchards. The 
major forest types found in this catchment are discussed below. 
 
3C/C2 Moist Sal-bearing forest 
This forest type consists of extensive sal forests found throughout in the northern 
Indian belt, in the sub-Himalayan tract where rainfall is not less than 1000 mm. 
These forests may be sub-divided into the following sub-types: 

 3C/ C2a Moist Siwalik sal forest  

 3C/ C2b Moist Bhabar Sal forest  
 

5B/C2   Northern tropical dry mixed deciduous forest 
This is an open dry deciduous forest with thin top canopy. The trees are mostly 
deciduous and leafless during hot weather. The dominant tree species in this 
forest are Acacia catechu, Aegle marmelos, Anogeissus latifolia, Bauhinia 
purpurea, Bridelia retusa, Holoptelea integrifolia, Kydia calycina, Lannea 
coromandelica, Ougeinia oojeinensis, Morinda citrifolia, etc. This forest type is 
observed near dam site and Pancheshwar area. Shrubs are mostly semi-
deciduous such as Cassia mimosoides, Colebrookea oppositifolia, Murraya 
koenigii, Randia dumetorum and Woodfordia fruticosa. Herbs are represented by 
some tall grasses such as Neyraudia arundinacea, Saccharum spontaneum, 
Thysanolaena latifolia, etc which colonise the riverine soil.  
 
9C1/b Upper or Himalayan Chir pine forest 
This is a high forest in which the top storey is dominated by chir pine and few 
scattered deciduous species in the middle storey. This forest type is found in the 
lower Himalaya between 900-1800 m from Jammu hills in the west to Sikkim in 
the east, towards upper limits they give way to temperate forests. Important tree 
species in the middle storey are Engelhardtia spicata, Myrica esculenta, Pius 
roxburghii, Pyrus pashia, Quercus leucotrichophora,Sapindus mukorosii and 
Toona ciliata. The common shrubs are Berberis asiatica, Indigofera heterantha, 
Leptodermis lanceolata, Prinsepia utilis, Pyracantha crenulata, Rubus ellipticus, 
etc. This type of forest is observed in Kimtoli area. Among herbs are Anaphalis 
contorta, Artemisia nilagirica, Arundinella nepalensis, Capillipedium parviflorum, 
Desmodium parviflorum, Eulalia mollis, Heteropogon contortus, Mischanthus 
nepalensis, Saccharum rufipilus, Sporobolus diander, etc.   
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12/ C1a  Banj Oak forests (Quercus leucotricophora) 
This type of forest dominated by ban oak and found relatively in moister sites. 
These forests are found in the lower part of the temperate belt of the western 
Himalaya. Important tree species in the forests are Alnus nepalensis, Ilex 
dipyrena, Litsea umbrosa, Myrica esculenta, Pinus roxburghii, Quercus 
leucotrichophora and Rhododendron arboreum. The dominant shrubs are 
Benthamida capitata, Berberis aristata, Indigofera heterantha, Leptodermis 
suaveolans, Rubus ellipticus and Viburnum cotinifolium. This type forest is 
observed above Kimtoli and Lohaghat areas.   
 
12/C1c Moist deodar forest 
This is more or less pure forest of deodar (Cedrus deodara) with a little 
proportion of other tree species. These forests are found in the temperate area of 
western Himalaya from Kashmir to Kumaon, between 1700-2500 m elevations. 
Important trees found in the forests are Acer caesium, Aesculus indica, Betula 
alnoides,Cedrus deodara, Pinus wallichiana, Quercus leucotrichophora etc. 
Climbers and epiphytes are few. The prominent climbers are Clematis 
montana,Parthenocissus semicordata, Rubia cordata, etc. Epiphytes are 
represented by species of mosses, lichens and ferns. This type of forests is 
observed above Lohaghat area and near Mayavati Ashram area. 
 
Floristics  
During the field survey, a total of 193 plant species belonging to 131 genera and 
61 families were recorded from the proposed project area.The findings of the 
present study reveals that herbaceous group of plant contributed highest number 
of species with 63 species (32.64%) followed by trees with 46 species (23.83%), 
shrubs with 38 species (19.69%), grasses with 29 species (15.03%), climbers 
with 11 species (5.70%), sedges with 5 (2.59%) and parasite with single species 
(0.52%). The details of number of floral species recorded in various seasons 
covered as a part of the field studies is given in Table-3. 
 
      Table -3: Vegetation composition of the study area in various seasons 

Plant habit No. of species Percentage of species 

Trees 46 23.83 

Shrubs 38 19.69 

Herbs 63 32.64 

Climbers 11 5.70 

Grasses 29 15.03 

Sedges 5 2.59 

Parasite 1 0.52 

Total 193 100 

 
4.2.2 Fauna 
During the primary surveys, species belonging to mammals, birds, reptiles, 
amphibia, butterflies and other insects were spotted at the various sites of 
influence area of Pancheshwar Multipurpose Project. The avifauna and 
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butterflies of the study sites have been documented through Direct Observations. 
Random Walks and Opportunistic Observations during early morning (6:00 to 
10:00 hrs.) and evening (17:00 to 19:00 hrs) for birds using a pair of binoculars 
and noon (11:00 to 14:00) for butterflies were carried out during the field surveys.  
Grewal et al. (2002) and Harbal (1992) were used to identify birds and butterflies 
species, respectively. For mammals both direct and indirect methods have been 
applied to sample mammals present in the study area. Indirect evidences like 
tracks and signs (e.g. footprints/pugmarks, calls, signs and scats) along with 
Visual Encounter Surveys have been used. In addition, the presence of species 
was confirmed indirectly with the help of species’ calls, presence of trophies and 
hides and by interviewing the local people. 
 
4.2.2.1 BIODIVERSITY 
  
4.2.2.1.1  Mammals 
The presence of a total of 43 species of mammals could be confirmed from the 
surroundings of Pancheshwar Multipurpose Project. Though, many more species 
especially small mammals like mice, rats, bats and shrews are expected to inhabit 
this area. The species belonging to Soricidae are common in the settlement area 
while bats inhabit agricultural fields, rocks and settlement areas. About 11 species 
of bats from three families could be confirmed from this region including left bank 
of Mahakali –Kaliriver in Nepal. Family Cercopithecidae comprised of 2 species 
namely Semnopithecus entellus and Macaca mulatta. Both are common in the 
study area. The cat family is represented by three species in the influence area. 
Panthera pardus and Felis chaus are common in distribution while Felis viverrina is 
rarely observed in the study area. In the lower reaches (foothills) Panthera tiger is 
also reported, it has, therefore, possibility to inhabit influence area.  
 
The dog family includes Canis aureus indicus and Vulpes bengalensis.  The 
former is found in the open places and spotted by locals frequently. Vulpes 
bengalensis dwells dense forests especially on the left bank of Mahakaliriver.  
 
Ursidae comprises Ursus thibetanus (Black Bear) and Ursus arctos (Brown Bear). 
Black bear is reported to descend in lower reaches and invade settlement areas. 
Brown Bear inhabit relatively higher elevations of the study area.  
 
4.2.2.1.2 Avifauna 
The area seems rich in avifauna diversity and harbour many threatened species. 
Everard and Kataria (2010) mentioned many species like White-rumped Vulture 
(Gyps bengalensis), Red-headed Vulture (Sarcogyps calvus), Satyr tragopan 
(Tragopan satyra), Great Hornbill (Buceros bicornis), Lesser Fish-eagle 
(Ichthyophaga humilis), Cinereous Vulture (Aegypius monachus), Pallid Harrier 
(Circus macrourus), Laggar Falcon (Falco jugger) etc. from this region. No 
secondary source on the bird species, particularly from the defined study area is 
available. In order to collect the information on the avifauna, primary survey was 
carried out in the month of October 2015 and March 2016. During primary survey 
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a total of 70 species from 26 families were recorded from the study area. Out of 
70 species 56 were recorded in monsoon season, 52 in summer while 47 
species in winter season. Muscicapidae was largest family (7 species) followed 
by Phylloscopidae (5 species).  
 
Blue Rock Pigeon (Columba livia), Spotted Turtle Dove (Streptopelia chinensis), 
White-breasted Kingfisher (Halcyon smyrnensis), Red-billed Magpie (Urocissa 
erythrorhyncha), Himalayan Tree Pie (Dendrocitta formosae) and White-cheeked 
Bulbul (Pycnonotus leucogenys) were most abundant species in the defined 
study area during monsoon season, Red-billed Magpie (Urocissa 
erythrorhyncha), Himalayan Tree Pie (Dendrocitta formosae), White-capped 
Redstart(Chaimarrornis leucocephalus) species are commonly spotted in 
summer season. In winter season Slaty-headed Parakeet(Psittacula 
himalayana), Plum-headed Parakeet(Psittacula cyanocephala), Grey-headed 
Parakeet (Psittacula finschii),Chestnut-headed Bee-eater (Merops leschenaulti), 
White-capped Redstart(Chaimarrornis leucocephalus), Plumbeous Water 
Redstart(Rhyacornis fuliginosa), White-crested Laughingthrush(Garrulax 
leucolophus), Grey treepie (Dendrocitta formosae), Jungle Babbler(Turdoides 
striata) dominated the over avifaunal community in the study area. The rarely 
spotted species included Black Kite (Milvus migrans), Crested Serpent Eagle 
(Spilornis cheela), White Crested Kaleej Pheasant (Lophura leucomelana), Asian 
Cuckoo (Cuculus canorus), Garhwal Pied Woodpecker (Picoides himalayensis) 
and an Egyptian Vulture (Neophron percnopterus)(Juvenile) in monsoon season 
and Pallid harrier (Circus macrourus), Blue-bearded bee-eater (Nyctyornis 
athertoni), European green woodpecker (Picus viridis) and Brown-capped pygmy 
woodpecker (Yungipicus nanus) in winter season.   
 
Considering the migratory habit of bird species in the influence area, nearly 51% 
were sparse resident comprising of altitudinal migrant, and low altitude resident. 
Widespread resident birds accounted for nearly 41% of the total species. 
Summer visitor included Tickell’s Leaf Warbler (Phylloscopus affinis), and Asian 
Cuckoo (Cuculus canorus). Pallid harrier (Circus macrourus)and Chestnut-
headed Bee-eater (Merops leschenaultia) are considered migratory and local 
migratory species in the study area.  
 
4.2.2.1.3 Butterflies 
The influence area of proposed Pancheshwar Multipurpose project falls in the 
tropical limits of Central Himalaya. The area records high temperature in the 
summer and monsoon seasons and forms a conducive environ for the butterfly. 
Nevertheless, the butterfly diversity is less as compared to Eastern Himalaya. 
During primary survey, a total of 47 species of butterfly were recorded from the 
study area, of which monsoon season recorded 38 species of 6 families, winter 
season recorded 23 species of 5 families and 32 species recorded in summer 
season). The species like Common Rose (Pachliopta aristolochiae), Lime 
Butterflly (Papilio demoleus), Common Mormon (Papilio polytes), Punchinello 
(Zemeros flegyas), Common Sailer (Neptis hylas), Blue Bottle (Graphium 
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sarpedon), Large Cabbage White (Pieris brassicae), Pale Colored Yellow (Colias 
erate), Indian Red Admiral (Vanessa indica) and Club Beak (Libythia myrrha 
myrrha) were common speciesSmall Yellow Sailer (Neptis miah), and Common 
Fivering (Ypthima baldus) were most common species in the study area, 
recorded from all sampling sites. Rare raxa recorded from a few sites were Dark 
Judy (Abisara fylla), Sorrel Sapphire (Heliophorus sena), Common Jester 
(Symbrenthia liaea) and Himalayan Dart (Potanthus dara).  
 
Nymphalidae was largest family, comprised of more than 50% of the total 
species. Family Hespiridae is represented by a single species in monsoon 
season. The wet places around the streams and river Sarju was found to be most 
preferred habitat of butterfly. Majority of the Papilionidae congregated on such 
habitats. A few species like Common Fivering, Sorrel Sapphire, Dark Judy etc. 
were identified as forested species. 
 
4.2.3 Fisheries 
A total of 30 species of fishes were recorded in Mahakali and Sarju rivers from all 
sources in all seasons. All species belong to 5 families. Cyprinidae is largest 
family comprising of 18 species (60% of total species). Tor putitora and 
Schizothorax richardsonii are abundant species of Sarju and Mahakali rivers 
while Labeo dero, Barilius bendelisis, Puntius ticto, Acanthocobitis botia and 
Schistura inglisi are common species of this region (Joshi, 1999). Schizothorax 
kumaonensis and Glyptothorax alaknandi are rare species of Mahakali river 
system. The former is restricted to the waters of Kumaun Himalaya and western 
fringe of Nepal. Glyptothorax alaknandi is confined to the waters of Ganga river 
in Garhwal Himalaya and Mahakali river in Kumaun and Nepal.    
   
Fishing activities are prohibited in the immediate surroundings of Pancheshwar 
due to religious importance of Pancheshwar temple and conservation efforts of 
some angling association and river guide (Pers. communication: Raj Garkoti). 
Anglers were found to land fish mainly at confluence area of Sarju and Sharda 
(Mahakali river). The primary survey revealed that Tor puritora, Schizothorax 
richardsonii, Bagarius bagarius and Labeo species comprised the main angling 
catch in monsoon and summer season while in winter season juveniles of Tor 
putitora was recorded at the confluence of Sarju and Kali river. In Sarju river 
species of Puntius and Barilius were recorded at small pools however, they could 
not be identified up to species level.  In addition, Schizothorax richardsonii, 
Crossocheilus latius latius and Garra species were recorded with the help of 
anglers. 
 
4.3 SOCIO-ECONOMIC ASPECTS 
4.3.1 Demographic profile 
4.3.1.1 Population 
As per 2011 Census the total population of the area is about 54488.The male 
and female population in the villages is 48.2%and 51.8% respectively and 
population below 6 years of age accounts for 15.0% of the total population. The 
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number of females per 1000 males is 1074 and average family (persons per 
family) size is 5. 
 
4.3.1.2  Caste Profile 
According to Census 2011 data that the General Caste Population 71.8% is the 
dominant caste in the villages followed by Schedule Tribe Population 27.5% and 
Schedule Caste population 0.7%. 
 
4.3.1.3  Literacy rate 
The total literate population in Study Area Villages is of the order of 64.5% (as 
per 2011 census data). The overall illiterate population in the villages is 35.5%. 
The male and female literacy rate in the villages is 75.6% and 65.97% 
respectively. 
 
4.3.1.4  Occupational Profile 
In economic development of the region its geographical location, natural 
resources, business and employment, industries and manpower play vital role. 
The total working population in the area constitutes for 49.5% and dependent 
population or non-workers in the villages are 50.5% of the total population. It is 
further observed that 62.3% of the total working population falls under main 
worker category. The marginal workers account for about 37.7% of the total 
working population.  
 
4.3.2    Property Survey 
There are 134 affected villages in districts Pithoragarh (87), Champawat (26) and 
Almora (21). he Property Survey/ Enumeration Report has been prepared for 134 
surveyed villages. It was assessed that in all there are 1308 affected persons/ 
families that are likely to be displace from their homesteads. Project-wise, there 
are 1283 PAFs from 59 villages and 25 PAFs from 3 villages in Pancheshwar 
MPDP and Rupaligad RDP respectively details are given in Table-4. 

Table-4: List of PAFs losing land, land & homesteads and homesteads only  

S.NO Project Site Land &Homestead Only Land 

1. Pancheshwar 1283 28153 

2. Rupalgadi 25 1562 

 Total 1308 29715 

 
5.       PREDICTION OF IMPACTS 
The impacts on various aspects of environment are briefly described in the 
following sections. 
 
5.1     IMPACTS ON LAND ENVIRONMENT 
a)       Pre-Construction Phase 
 
During pre-construction phase, activities such as geological investigation for 
various project appurtenances would lead to generation of waste generated on 
account of collection of rock and soil samples. The quantum of waste generated 
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is quite small and the impact is not expected to be significant. The other activities 
including survey for various project related appurtenances are not expected to 
cause any adverse impacts to the environment.  
 
b) Construction Phase 
Majority of the environmental impacts due to construction works are temporary in 
nature, lasting mainly during the construction phase and often little beyond the 
construction period. Very few impacts of construction phase are permanent in 
nature. However, if these issues are not properly addressed, impacts can 
continue even after the construction phase. Though, impacts due to construction, 
are temporary in nature, but may attach significance due to the nature and 
intensity of the impacts. The major impacts anticipated on land environment 
during construction phase are as follows: 

 Quarrying operations 

 Excavation and Muck disposal. 

 Operation of construction equipment. 

 Impacts due to construction of roads. 

 Changes in land use 

 Immigration of labour population, etc. 
 

(d) Project operation phase 

 Change in Landuse 

 Reservoir Shore Erosion and Landslides 
 
5.2    IMPACTS ON WATER RESOURCES AND QUALITY 
i)    Impacts on hydrologic regime 
Re-regulating pond of Rupaligad dam would be an integral part of the Project, 
concept of Aviral Dhara is applicable only at the Rupaligad site. River would 
always carry discharge downstream of Rupaligad site round the clock and 
throughout the year, up to the Tanakpur/ Banbasa barrage. Beyond Banbasa 
barrage, a continuous river flow of not less than 10 m3/s (350 cusec), would be 
released by the Barrage Authorities to maintain and preserve the river eco-
system in accordance with the Mahakali Treaty.   
River inflow at Pancheshwar dam site is estimated about 18.35 BCM in an 
average year.In pre-Pancheshwar scenario, 11.86 BCM of waters are already 
being utilized annually by the State Governments in India in the existing irrigation 
projects in Sarada Basin (including Lower Sarada Barrage in monsoon season)  
0.98 BCM of water is utilized by Nepal from the Banbasa Barrage. The balance 
Mahakali water is passed as floods; which are likely to be stored in the 
Pancheshwar reservoir (5.51 BCM) after commissioning of the project. 

 

 

 



Pancheshwar Multipurpose Project  Executive Summary Report 

  

 14 

ii)    Sedimentation 

During construction phase, the significant changes in sedimentation are not 
expected except for diversion, quarrying and deposit sites. Changes in 
sedimentation and sediment loads at these sites might be even large magnitude, 
but these are temporal and site specific.  
 
During operation phase after the construction of high dam at the Pancheshwar, 
the inlet flow velocity will decrease in the reservoir. The sediments that carried 
out with flowing water will be decanted at the reservoir. The deposition patterns 
mainly depend upon the amount of inlet and outlet sediment, arrangement of 
sediment flushing structures, and reservoir regulation procedures. The sediment 
deposition in the reservoir will reduce the live storage and enhance anaerobic 
bacteria activities at the bottom of the reservoir which can change water quality 
into significant level 

iii)   Potential Positive Impacts 

The potential positive impacts of Pancheshwar High dam is storage of flood 
water in the reservoir thus reducing flood disaster risk in downstream reaches. 
The use of flood storage water in lean flow season for power production and 
irrigation and water supply schemes will increase income and life standard of the 
region and then nation. The water way transportation on the reservoir can 
facilitate easy and shortcut road transportation to the local people near by the 
reservoir. The reservoir created upstream of the dam can be utilized for fish 
farming, recreational activities. It also helps in recharge of ground water near the 
vicinity of the reservoir.  
 
5.3    IMPACTS ON TERRESTRIAL ECOLOGY 
a) Pre-construction phase 
During pre-construction phase, migration of few labourer and technical staff for 
survey and field investigation related activities is expected. This population would 
use kerosene/ fuel wood for meeting their energy and other requirements. This 
would lead to marginal increase in pressure on forests in the area. The impact on 
this account is not expected to be significant. 

 
b) Construction Phase 
Clearance of forests 
The main impact has already been observed before construction has been the 
clearance of the trees in areas that are to be submerged or have to be 
deforested. Often the trees are felled long before the actual submergence. 
Consequently, the area will be deprived of ecological functions of trees even 
before this becomes inevitable which has direct impact upon the refusal area of 
varieties of animals. 
 
Increased human interferences 
The direct impact of construction activity for hydropower project is generally 
limited in the vicinity of the construction sites only. The construction site includes 
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the dam site, underground power site, tunnel, surge shaft and places where 
labourer camps and colonies are to be located. 
 
At this project, construction work is awarded to major contractors involved in 
construction of large scale infrastructure projects. As a part of the contract, it is 
obligatory for the contractor to provide a community kitchen, where workers are 
provided food. The fuel used in the kitchen is LPG. Similar practice shall be 
practiced for Pancheshwar Multi-purpose Project as well. Hence, tree cutting is 
generally not envisaged for meeting the fuel wood requirements. 
 
Impacts due to increased accessibility  
During project operation phase, accessibility to the area will improve due to 
construction of roads, which in turn may increase human interferences leading to 
adverse impacts on the terrestrial ecosystem viz. flora and fauna of the area, due 
to human interferences. Since, no major wildlife species is not reported in the 
project area, therefore adverse impacts of such interferences are likely to be 
marginal. 
 
Impacts due to dust 
Construction activities usually significantly raise the levels of dust in the 
atmosphere. Such dust not only negatively affects the forests and other 
vegetation in the region; it also pollutes the river and other water bodies and 
consequently aquatic fauna causing deterioration in ecosystem health. There is 
also  a  significant  impact  on  the  health  of  the  people  living and working in 
the region. Impact of dust pollution during construction has not been assessed in 
Nepal. Though dust pollution during construction cannot be totally prevented, it 
can be minimized in many ways as can the impact on human health and on the 
fauna and flora.   
 
Impacts of mining/quarrying for construction materials  
The  soil,  stones  and  sand  required  for  the  construction  of  dams  and  
canals  are  often  mined  and quarried from around the actual site. Such 
extraction can also have adverse environmental impacts, especially by 
aggravating dust pollution, disturbing wildlife and destroying vegetation. These 
impacts that can be prevented by ensuring that such mining or quarrying are 
done in environmentally friendly manner and not close enough to the dam to 
have a direct impact on it. Where this is unavoidable, the mined area should be 
restored prior to submergence.   
 
c)     Operation Phase 
Loss of Forest 
The total forest land coming under reservoir submergence on Indian side due to 
the project is 2422.5 ha. The project submergence does not contain any rare 
endangered or unique species of the flora. The forest land in general is degraded 
due to large scale human interferences in Mahakali river submergence. The 
submergence of river Mahakali starts from the dam site at Pancheshwar and 
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extends upto village Kimkhola, which is at a distance of 6 km upstream of the 
confluence of rivers Gauriganga and Mahakali at Jauljibi.  
 
5.4  IMPACTS ON NOISE ENVIRONMENT  
In a water resource projects, the impacts on ambient noise levels is mainly 
expected during the project construction phase, due to earth moving machinery, 
quarrying, blasting, vehicular movement, etc.  

 
a) Pre-construction phase 
During pre-construction phase, operation of drilling equipment shall be the only 
source of noise. The noise generated from operation of drilling machines is of the 
order of 85-95 dB(A). The noise from drilling machines would attenuate to a large 
extent due to the various factors. 
 
b) Construction phase 
Impacts due to operation of construction equipment 
The noise level due to operation of various construction equipment is given in 
Table-5. 
 
Table-5: Noise level due to operation of various construction equipment 

Equipment Noise level dB(A) 

Earth moving 

Compactors  110-112 

Loaders and Excavator 112-82 

Dumper 112-92 

Tractors 116-92 

Scrappers, graders 82-92 

Pavers 86-88 

Truck 84-94 

Material handling 

Concrete mixers 115-85 

Movable  cranes 82-84 

Stationary 

Pumps 68-110 

Generators 112-82 

Compressors 115-85 

Others 

Vibrators 69-81 

Saws 114-81 

 
Impacts due to increased vehicular movement 
During construction phase, there will be significant increase in vehicular 
movement for transportation of construction material. At present, there is no 
vehicular movement near the dam site. During construction phase, the increase 
in vehicular movement is expected to increase up to a maximum of 5 to 6 
trucks/hour. 
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Impacts on labour 
The effect of high noise levels on the operating personnel has to be considered 
as this may be particularly harmful. It is known that continuous exposures to high 
noise levels above 90 dB(A) affects the hearing acuity of the workers/operators 
and hence, should be avoided. To prevent these effects, it has been 
recommended by Occupational Safety and Health Administration (OSHA) that 
the exposure period of affected persons be limited as per the maximum exposure 
period. 
 
5.5    IMPACTS ON AIR QUALITY 
Pre-construction Phase 
The operation of various equipment used in drilling for Survey & Investigation 
works would use fuel (diesel). However, quantum of fuel consumption is quite 
small, therefore there will be no significant impact on ambient air quality. 
 
Construction Phase 
Pollution due to fuel combustion in various equipment 
The operation of various construction equipment’s requires combustion of fuel. 
Normally, diesel is used in such equipment. The major pollutant which gets 
emitted as a result of combustion of diesel is SO2. The SPM emissions are 
minimal due to low ash content in diesel. The short-term increase in SO2, even 
assuming that all the equipment are operating at a common point, is quite low, 

i.e. of the order of less than 1g/m3. Hence, no major impact is anticipated on 
this account on ambient air quality. 
 
Emissions from crushers 
The operation of the crusher during the construction phase is likely to generate 
fugitive emissions, which can move even up to 1 km in predominant wind 
direction. During construction phase, one crusher each is likely to be 
commissioned near proposed dam and proposed power house sites. During 
crushing operations, fugitive emissions comprising mainly the suspended 
particulate will be generated. Since, there are no major settlements close to the 
dam and power house sites; hence, no major adverse impacts on this account 
are anticipated. However, during the layout design, care should be taken to 
ensure that the labour camps, colonies, etc. are located on the leeward side and 
outside the impact zone (say about 2 km on the wind direction) of the crushers. 
 
Fugitive Emissions from various sources 
During construction phase, there will be increased vehicular movement. Lot of 
construction material like sand, fine aggregate are stored at various sites, during 
the project construction phase. Normally, due to blowing of winds, especially 
when the environment is dry, some of the stored material can get entrained in the 
atmosphere. However, such impacts are visible only in and around the storage 
sites. The impacts on this account are generally, insignificant in nature. 
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Blasting Operations 
Blasting will result in vibration, which shall propagate through the rocks to various 
degrees and may cause loosening of rocks/boulders. The overall impact due to 
blasting operations will be restricted well below the surface and no major impacts 
are envisaged at the ground level. During various blasting operations, dust will be 
generated, ID blowers will be provided with dust handling system to capture and 
generated dust. The dust will settle on vegetation, in the predominant down wind 
direction. Appropriate control measures have been recommended to minimize 
the adverse impacts on this account. 
 
Pollution due to increased vehicular movement 
During construction phase, there will be increased vehicular movement for 
transportation of various construction materials to the project site. Similarly, these 
will be increased traffic movement on account of disposal of muck or construction 
waste at the dumping site. The maximum increase in vehicle is expected to 50 
vehicles per hour. Large quantity of dust is likely to be entrained due to the 
movement of trucks and other heavy vehicles. Similarly, marginal increase in 
Hydrocarbons, SO2 and NOx levels are anticipated for a short duration. 
 
Dust emission from muck disposal 
The loading and unloading of muck is one of the source of dust generation. 
Since, muck will be mainly in form of small rock pieces, stone, etc., with very little 
dust particles. Significant amount of dust is not expected to be generated on this 
account. Thus, adverse impacts due to dust generation during muck disposal are 
not expected. 
 
Pollution due to operation of DG sets  
The requirement of construction power would vary at each individual site 
depending upon the equipment deployed. The operation of DG sets would lead 
to air pollution.  The capacity of DG sets would be estimated during project 
construction phase. The fuel consumed shall be LDO. The major emission LDO 
combustion shall be SO2. The particulate matter emissions shall be marginal, due 
to low ash content in LDO.  
 
Stack height of DG sets to be kept in accordance with CPCB norms, which 
prescribes the minimum height of stack to be provided with each generator set to 
be calculated using the following formula:  
H = h+0.2x √KVA  
H = Total height of stack in metre  
h = Height of the building in metres where the generator set is installed  
KVA = Total generator capacity of the set in KVA  
In addition, appropriate management measures to reduce emission level from the 
DG sets shall be implemented to reduce the impacts on ambient air quality. 
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Impacts on Soil, Material, Vegetation and Human Health 
Based on the findings of the studies conducted to assess impacts on ambient air 
quality from various sources, it can be concluded that marginal impact on 
ambient air quality is anticipated due to the various construction related activities. 
The increase in air pollution level shall be marginal and is not expected to affect 
soil, material and vegetation. Marginal impact on health is expected on labour 
involved in construction activities, for which proper personal protective equipment 
shall be provided. 
 
Operation Phase 
In operation phase of hydroelectric project, no impact on ambient air quality is 
anticipated. No air pollutants are generated during the course of electricity 
generation.  

 
5.6 INCREASED INCIDENCE OF WATER-RELATED DISEASES 
a) Pre-construction phase 
During pre-construction phase, few individuals are involved in survey activities, 
as such no impact is anticipated. 
b) Construction Phase 
About 8500 labourers and technical staff with a total increase in population by 
22,000 will aggregate in the project area during construction phase. The 
labourers would live in dormitories provided by the Contractor where proper 
sanitary facilities are to be provided as per contract agreement.  
 
Excavations 
The excavation of earth from borrow pits etc. could accumulate water during 
rainy season which could increase breeding ground for various vectors and 
mosquitoes. However, in the present case, the borrow areas are within the river 
bed, which in any case remain under water. Thus, no additional habitat for 
mosquito breeding is created due to excavation. 
 
Inadequate facilities in labour camps 
Labourer camps without adequate facilities for potable water supply and sewage 
treatment could lead to outbreak of epidemics of water-borne diseases. 
Adequate measures for supply of potable water and sewage treatment have 
been recommended as a part of Environmental Management Plan. 
 
Water pollution and water borne diseases 
Poor and unhygienic drinking water supply condition could be the cause for 
incidence of water borne diseases particularly in campsites and in adjoining 
areas. There is immense possibility of spread of diarrhea and related diseases 
amongst and by workforce could be anticipated. The magnitude of epidemic of 
such diseases could be quite high at some time. 
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Air pollution 
Dusts, particulate matters and smoke generated during the time of construction 
in project construction sites could increases chances of respiratory diseases and 
dust allergies. Project staffs and labor workers could be affected from the air 
pollution during the construction of high dam and other relevant engineering 
structures during the time of construction period. 
 
Noise Pollution 
Moving of heavy vehicles from one part to other around project site, use of 
excavator/ crane work force and blasting activities will create a noisy 
environment for the total community resides in the project site. These activities 
will produce not only the annoyance but also will cause ill health.The noise of 
blasting and crouching will create a long lasting effect. 
 
Occupational Injuries 
Overall during construction, a substantial member of potential hazards could be 
create; workers may endure injuries form machinery and equipment, chemical, 
explosive materials, burns Electrocution, falls, falling objects, dust and vibration 
during construction activities. During constructional phase a substantial number 
of occupational hazardous will take place. Workers may endure injuries from 
machinery and equipment, chemicals, explosions, burns, electrocutions, falls, 
falling objects, and vibration.  
 
Trauma/Accidents 
Ergonomics is a scientific approach towards professionalism. Unfortunately, in 
the project like professionalism does not have ample time to select right man for 
right job and the result is obvious mean a lot of job related problems. Accidents 
at work particularly in tunnel and other construction sites, and on road due to 
heavy vehicular movements. There could be chemical fumes problem in tunnel 
work. It could be fatal in some cases. Trauma is most likely to happen during 
working condition. Lack of food availability, working against threshold limit, 
working under out of region, with different race and different kind of mixed 
migrant population may lead to trauma and accident during project work. 
 
Nutrition Deficiency and Health-facilities 
The project perhaps renders scarcity of food supply in the project area with the 
myriad loss of cultivated land and agricultural production. Meagerly production of 
food may leads to the variety of nutrition deficiency and other diseases in the 
community. Health hazard may leads to unwanted expense of energy and 
monetary values for the medical purposes of the community to cure diseases. 
Unavailability of accessible road, infrastructures and other health-facilities at the 
project site may leads locals vulnerable towards an unexpected life casualty. 
 
Solid Waste Management 
Solid waste could be the major impacts upon the community and human 
resources at the project construction and facility sites. Inappropriate and 
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unsustainable disposal and direct disposal as well as open defecation by the 
project staffs and labor workers at the project site could enhances the 
possibilities of emergence of various diseases. Open defecation of human 
excreta both feces and urine at the project site could enhances the possibility of 
emergence of water borne diseases as well.  
 
c) Operation phase 
The construction of a reservoir replaces the riverine ecosystem by a lacustrine 
ecosystem. The vectors of various diseases breed in shallow areas not very far 
from the reservoir margins. The magnitude of breeding sites for mosquitoes and 
other vectors in the impounded water is in direct proportion to the length of the 
shoreline.  
 
5.7 IMPACTS ON FAUNA 
There is no encroachment of any wildlife reserve. The nearest wildlife sanctuary 
is the Askot wildlife sanctuary which is about 0.3 km upstream of the tail end of 
the submergence area. It is located about 50 km from project site, where main 
construction activities are likely to take place. Considering the distance between 
the major construction sites and the Askot Sanctuary, the adverse impacts likely 
to accrue as a result of human interferences during construction and operation 
phases of such projects are not expected. 
 
The forests in the submergence and surrounding areas are generally degraded 
as a result of indiscriminate tree felling as a result of tremendous pressure due to 
human interferences. Due to the degradation of forest in the submergence and 
surrounding area no major wildlife is found. Hence, no adverse impact on the 
terrestrial fauna is anticipated due to the project.  
 
a)   Construction Phase 
 
Impacts due to human interferences 
During construction stage, a large number of machinery and construction labour 
will have to be mobilized. This activity may have some disturbance to the wildlife 
population. As mentioned earlier, no major wildlife is observed in the 
submergence and the dam site area, hence, no major impact is anticipated. 
 
Habitat fragmentation 
Fragmentation has been associated with changes in both biotic and abiotic 
components of landscapes. Effects on the physical environment include 
quantitative changes in nutrient cycling and energy budgets (Hobbs, 1993) and 
microclimate along edges (Lovejoy et al., 1986; Matlack, 1993). Consequences 
of fragmentation include habitat loss for some plant and animal species, habitat 
creation for others, decreased connectivity of the remaining vegetation, 
decreased patch size, increased distance between patches, and an increase in 
edge at the expense of interior habitat (Reed et al 1996).  
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b)   Operation Phase 
Impacts on fauna 
During the project operation phase, the accessibility to the area will improve due 
to construction of roads, increased tourism activities, etc. The increased 
accessibility to the area could have adverse impact on the fauna of the area due 
to human interferences. Since, no major wildlife is not found in great numbers in 
the submergence, the adverse impact of such interferences is likely to be 
marginal.  
 
Impacts on migratory route 
The construction of the proposed Pancheshwar project, which will form a 50 km 
long reservoir, is not expected to have any adverse impact on the migratory route 
of any of the endangered species. It has also been reported that these species 
are observed in the catchment area, and not in the submergence area, hence, no 
impact is anticipated due to reservoir submergence. 
 
Habitat fragmentation 
Dams create habitat fragmentation for various species. Due to the forced shifting 
of wildlife species in adjacent area, there will be intra and interspecific 
competition for food and space, which is responsible to change their behaviour. 
Particularly common wildlife species found the in project area definitely alter their 
habitat position due to the dam however this changes in behaviour will be 
species specific.  
 
Impacts on Avi-fauna 
Water birds are not very common in the area. The main reason for this is that 
water birds generally require quiescent or slow moving water environment. 
However, in the proposed project area and its surroundings due to terrain 
conditions, water flow is swift, which does not provide suitable habitat for the 
growth of water birds. With the damming of the river, two reservoirs of an area of 
about 11600 ha and 396 ha will be created, with quiescent/tranquil conditions. 
The reservoir banks will provide moist environment throughout the year which 
can lead to proliferation of vegetation e.g. grass, etc. Such conditions are 
generally ideal for various kinds of birds, especially, water birds. This is expected 
to increase the avi-faunal population of the area during project operation phase. 
 
Creation of New Habitat 
The development of reservoir of 11600 ha due to construction of dam in PMP will 
inundate a large area of forest habitat for forest bird species but in the other 
hand, ultimately, it will also serve as a very good refuge and breeding places for 
many local and migratory birds. A new habitat will be created which will be used 
by many wetland bird species and their population in the area will be increased. 
The huge lake of about 65 kms length and the new forest habitat creation along 
the reservoir rim may provide a habitat for many local and migratory forest birds, 
birds of prey, waterfowl and wader birds.  
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Impact on Trans-boundary Avian Movement 
During construction period many trans-boundary birds like, waterfowl, wader, 
birds of prey, cranes and passerine birds might changed the migratory route and 
flyway path. After completion of the project works and strict regulation of 
controlling the hunting, trapping, poaching, poisoning, fishing and pollution, trans-
boundary avian movement might increase and feel safe haven for refugee. 
 
5.8   IMPACTS ON AQUATIC ECOLOGY 
a) Pre-construction phase 
The workers migrating in the area during pre-construction phase could resort to 
illegal method of catching fish. Proper surveillance measures shall be 
implemented to control this activity. 
 
b) Construction Phase 
 
Impacts due to sewage disposal 
During peak construction phase, waste water, mostly from domestic sources will 
be generated from various camps of workers engaged in the project area. Due to 
perennial nature of river Mahakali and the volume of water it carries all round the 
year, no significant impact on Dissolved Oxygen level of the receiving water body 
are anticipated. Thus, no significant impacts on riverine ecology. However, it is 
recommended that sewage generated from labour camps and project office be 
treated prior to disposal. 
 
Increased turbidity level 
Extraction of gravel and sand during construction phase would have deleterious 
effect on fish stocks. Such activities cause destabilizing of river sub-strata, 
increasing the turbidity of water, silting up the channel bottom and modifying the 
flow which in turn may result in erosion of the river banks. The turbidity could 
increase up to 100 ppm due to suspended solids which may choke the gills of 
young fish. However, with appropriate measures such as settling tanks etc, the 
increase in turbidity is not expected to reach high levels so as to adversely affect 
the fish fauna.  
 
Impacts due to excavation of construction material from river bed 
During the construction phase a large quantity of construction material like 
stones, pebbles, gravel and sand would be needed. Two river shoals are 
proposed to be excavated for the project purpose. The extraction of construction 
material may affect the river water quality due to increase in the turbidity levels. 
This is mainly because the dredged material gets released during one or all the 
operations mentioned below: 

 Excavation of material from the river bed. 

 Loss of material during transport to the surface. 

 overflow from the dredger while loading 

 Loss of material from the dredger during transportation. 
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Increased silt load and consequent increased turbidity 
There could be a hazardous effect on the fish bio-diversity during the 
construction phase of the dam. There could be disturbance in the present fish 
habitat of the river due to silt during construction phase. The silt produced during 
construction of the coffer dams upstream and downstream of the main dam and 
the rock filled main high dam (315m.height), quarrying activities and construction 
of access road could make the river water downstream of the construction site 
turbid to the extent that the migration of fish upstream and downstream could be 
blocked disturbing their breeding activities.. 
 
Activities of increased human population in the project area 
Upstream of the construction site may not be effected by the turbidity caused by 
the construction activities. However, excessive fishing activities by construction 
workers are likely to cause severe depletion in fish population upstream of the 
dam site. Excessive fishing activities could cause severe depletion of these 
species to the extent that it could be difficult to re-generate the population of 
these species in the reservoir to be created.  
 
Impacts due to diversion of Mahakali River during construction period 
Diversion of river for the construction of dam could hinder migration up and down 
stream of the river of the migratory fish species due to fast water current (faster 
than the present river water current) in the diversion canal. As the duration of the 
diversion of river could exceed over a year some of the warm water fish species 
may not be able to migrate up stream even in summer which could result the 
upstream water body could possibly be devoid of warm water fish. The winter 
time (October-December) the water temperature does not exceed 18 degree 
which is not favorable for the warm water fishes. 
 
Impacts due to discharge of sewage from labour camp/colony 
The proposed hydropower project would envisage the construction of temporary 
and permanent residential colonies to accommodate labourers and staff engaged 
in the project. This would result in production of domestic waste water which is 
ultimately discharged into the river. However, it is proposed to setup appropriate 
units for treatment of domestic sewage before its disposal in to the river. Due to 
perennial nature of river Mahakali, it maintains sufficient flow throughout the year 
which is sufficient to dilute the treated sewage from residential colonies. 
Therefore, as mentioned earlier, no adverse impacts on water quality are 
anticipated due to discharge of sewage from labourer camps or project colonies. 
 
Impacts due to human activities 
Accumulation of labour force in the project area might result in enhancement in 
indiscriminate fishing including use of explosives. The use of explosive material 
to kill fishes in the river in the project area would result in complete loss of fishes 
and other aquatic life making a river stretch dry.  
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c)      Operation Phase 
 
Impacts on migratory fish species 
The construction of the dams would hinder migration of species especially 
Schizothorax sp., Tor tor and Tor putitora. These fish species undertakes annual 
migration for feeding and breeding. Under this situation poaching activities may 
increase in the area.  Most of the species will shift to the section of the river 
where they find favourable environment for breeding since the dam is 315 m high 
and construction of fish ladders is not feasible in the proposed dam. However, it 
is proposed that the artificial seed production in hatchery may be adopted which 
can be stocked in the river stretches downstream and upstream of the proposed 
dam. 
Construction of proposed dam would hamper the upward and downward 
migratory movement of these fish species namely, snow trout and Mahaseer. 
Likewise, migration of fish species from tributaries to river Mahakali would also 
be affected on account of creation of two reservoirs. Thus, the project will have 
adverse impact on migratory fish species. 
 
 Impact on fish fauna due to damming and reservoir formation   
There are two types of effect that could be caused on the aquatic flora and fauna 
of the water body (Mahakali River) due to damming and reservoir creation. One 
could be considered as the negative impact and the second could be a positive 
impact. The negative impact is caused by the submersion of the present fish 
habitat and the obstruction of migration upstream and downstream movement of 
the fishes due to the construction of the dam. Positive impact could be expected 
as the damming will create deeper and wider water body which could provide 
suitable habitat for both the coldwater as well as warm water fish species and 
wider niches for the aquatic biomass that could help aquatic bio-diversity as well 
as could provide more opportunities for improving the economy of the local 
community and improve the social environment of the locality. 
 
Impacts due to reservoir formation 
The high dam at Pancheshwar is expected to convert the fast flowing river 
morphology into a large reservoir submerging many of its large and small 
tributaries. The present habitat of all the native fish species will be destroyed by 
the submersion of these tributaries together with the main river stretch up to the 
direct zone. The present breeding grounds of economically important cold water 
fishes like Asla (Schzothorax sp.) were found around the confluence area and 
upstream of its tributaries, spawning grounds of Sahar (Tor sp.) and Catle 
(Neolissocheilus hexagonolepis) were found mainly in the main river stretch, 
upstream of the Pancheshwar high dam site which is expected to be submerged 
by damming at Pancheshwar dam site. It could face a serious consequences of 
losing these important fish species from the area upstream of Pancheshwar high 
dam site.  
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Impact due to change in Water Quality 
The water temperature of the reservoir, created by the high dam at 
Pancheshwar, should increase by the absorption of more solar heat by its 
increased water surface area which should help providing suitable habitat for 
warm water fish species, residing downstream of the dam. The expansion of 
water surface area and rise in water temperature is not only expected to improve 
in the fish bio-diversity by accommodating more fish species upstream of the 
dam but also should help increase fish production to many folds due to increase 
in water surface area as well as increase its productivity due to the accumulation 
of organic nutrients drained into the reservoir from its watershed area. 
 
The increase in fish production could be caused due to three main factors: a). 
Increase in water surface area and the volume in the reservoir, b). Increase in 
water temperature in the reservoir and c). Increase in the productivity of the 
reservoir water due to the accumulation of organic nutrients load drained into the 
reservoir from forest, settlements and farmland of its watershed area. Water 
temperature and pH play a major role for the habitat of cold as well as warm 
water fish species. 
 
Impacts on Aquatic Ecosystems and Biodiversity  
Construction activities, including the diversion of the river through a tunnel, cause 
major disturbances and have adverse impacts on the aquatic ecosystem. Even 
after the construction of the dam, there can be various adverse impacts of the 
dam on aquatic ecosystems. The  blocking  of  a  river  and  the  formation  of  a  
lake  significantly  alters  the  ecological conditions  of  the  river:  there  are  
changes  in  pressure,  temperature,  oxygen  levels  and  even  in  the chemical  
and  physical  characteristics  of  the  water. Besides, by interrupting the flow of 
water, ecological continuity is broken, especially for those species of fish whose 
passage up river to their breeding grounds is blocked by the dam.   
 
Though  the  adverse  impacts  on  the  aquatic  biodiversity  cannot  be  totally  
prevented,  they  can  be reduced.  Besides,  as  these  are  very  significant  
impacts,  they  should  form  a  part  of  the  assessment process of a project. 
Unfortunately, they have remained largely unanticipated costs.  
 
5.9   LOSS OF HISTORICAL AND CULTURAL MONUMENTS AND MINERAL  
            RESERVES 
The reservoir so constructed as a result of construction of the dam will not 
submerge any monument notified by Archaeological Survey of India (ASI).  
However, about 89 temples are likely to be submerged.   Among  these  temples,  
three  temples  located   at Pancheshwar,  Rameshwar and Taleshwar  are  the 
major temples which are revered not only by the locals but  also by  the people in 
the surrounding areas. The main deity in these three temples is Lord Shiva. The 
temple at Pancheshwar is located about 2.5 km upstream of dam site at the 
confluence of rivers Sarju and Mahakali. The Reduced Level of the temple is 
about 450 m. Thus, the depth of the reservoir water above this temple will be 230 
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m. The temple at Rameshwar is situated at the confluence of rivers Sarju and 
Ramganga. The R.L. at this site is 550 m. The depth of the water above the 
temple will be about 130 m.  The other major temple is at Taleshwar along the 
banks of river Mahkali, about 10 km upstream of Jhoolaghat. The depth of water 
above this temple would be about 120 m. The reservoir depth over the above 
mentioned temples sites are too high (120 m to 250 m) to be protected by 
engineering structures. Thus,  these  temples  will  be submerged  as  a  result  
of  the projects. 
 
5.10   IMPACTS ON MINERAL RESOURCES 
No mineral deposits are coming under submergence due to the reservoir.  The 
project and its surrounding areas have little or no mineral deposits. 
 
6.  ENVIRONMENTAL MANAGEMENT PLAN 
 
6.1 ENVIRONMENTAL MEASURES DURING CONSTRUCTION PHASE 
Facilities in Labour Camps 
It is proposed that it should be made mandatory for the contractor involved in the 
construction activities to provide adequate facilities for water supply and 
sanitation. It is recommended that the contractor provides living units of 30-40 m2 
to each of the labour family involved in the construction activities. The unit should 
have proper ventilation. An amount of Rs. 3120 lakh has been earmarked for 
purchase of land for construction of labour camps.  
 
Water supply 
The water for drinking purpose is collected from the rivers or streams flowing 
upstream of the labour camps. The water is stored in tanks and supplied for use. 
The water quality in general is good and does not require any elaborate 
treatment. However, it is proposed to disinfect the water prior to distribution. The 
settlements/ labour camps shall be located at a distance from the drinking water 
sources, so that the sewage generated from these labour camps, does not affect 
the water quality. 
 
Sewage treatment 
One community toilet can be provided per 20 persons. The sewage from the 
community latrines can be treated in a sewage treatment plant (STP) comprising 
of aerated lagoon and secondary settling tank. Each labour camp can be 
provided with a STP. The treated effluent shall be disposed off in nearest water 
body. However, efforts shall be made to ensure, that treated effluent is disposed 
only in these water bodies, which are not used for meeting domestic water 
requirements.  
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Provision of community kitchen and Free Fuel 
A community kitchen could be provided where workers have their meals. The fuel 
used in such community kitchens could be LPG or diesel. The project contractor 
in association shall make necessary arrangements for supply of fuel to labour 
population for which provision shall be kept in the cost estimate.  
 
Solid waste management 
During construction phase, about 800 labour and 500 technical staff is likely to 
congregate. The increase in Population is expected to be of the order of 22,500. 
The solid waste likely to be generated from labour  camps shall be of the order of 
4.73 tonnes/day.Adequate facilities for collection, conveyance and disposal of 
solid waste will be developed. The solid waste will be disposed at the designated 
landfill sites. 
 

Restoration of construction sites 
Normally construction sites are left unreclaimed, with construction waste being 
left without being properly disposed. In the proposed project, it is proposed to 
collect the construction waste from various construction sites, and disposed off at 
sites identified in consultation with the district administration. The various 
construction sites would be properly levelled. The levelling or reclamation of 
various construction sites, should be made mandatory for the contractor, hence, 
no additional cost has been earmarked as a part of the cost to be earmarked for 
implementation of EMP. 
 
6.2 MAINTENANCE OF WATER QUALITY 
In the project operation phase, a colony is likely to be set up. It is proposed to 
provide sewage treatment plant in the project colony, cost of which shall be 
included in the contract for constructing the project colony.  
 
6.3 HEALTH DELIVERY SYSTEM 
The various measures for control of Public Health are listed as below: 

- The site selected for habitation of workers should not be in the path 
of natural drainage. 

- Adequate drainage system to dispose storm water drainage from 
the labour colonies should be provided. 

- Adequate vaccination and immunization facilities should be 
provided for workers at various construction sites. 

- The labour camps and resettlement sites should be at least 2 to 3 
km away from quarry areas. 

 
It is proposed to develop one dispensary if the proposed project area. The 
staffing details are given in Table-6. 
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Table-6: Details of staff in the dispensary  

Para medical staff Numbers 

Auxiliary Nurses 6 

Male Multipurpose Health workers 3 

Attendants 3 

Driver 3 

Total 15 

 
A first aid post shall be provided at the major construction sites. These posts will 
have the following facilities: 

- First aid box with essential medicines including ORS packets 
- First aid appliances-splints and dressing materials 
- Stretcher, wheel chair, etc. 

 
6.4    SUSTENANCE & ENHANCEMENT OF FISHERIES POTENTIAL 
A river valley project may have adverse or beneficial effects on the fish fauna, 
depending upon the particular situation and the fish fauna inhabiting the 
concerned river. Similarly it has various impacts on the people, the livelihood of 
whom depends on the fish. The construction of the dam leads the fragmentation 
of habitat, modification in hydrologic regime and may have adverse effects on 
indigenous and migratory fish. On the other hand pondage provides a large 
volume of water, which is beneficial with respect to fish culture and can play an 
important role in the upliftment of economic growth. 
 
6.5    CONTROL OF WEEDS ON AGRICULTURE LANDS 
Measures against weeds comprise mechanical (cultivation and mowing), cultural 
or cropping, biological and chemical means. These include: 
- hand weeding 
- adopting farming practices that change the conditions in such a way as to 

enable plants to complete with weeds 
- Use of weedicides. 
 
6.6     CONTROL OF PESTS 
Integrated pest management strategy should be followed to reduce the use of 
pesticides. In this method, a limited number of insecticidal sprays are undertaken 
and simultaneously bio-control agents like pheromones, etc. are used. The 
pheromones are organic compounds developed specifically for each type of pest 
which are commercially synthesized in the laboratories and sold in the market.   
 
6.7 TRAINING AND EXTENSION COURSES FOR FARMERS 
The change from rainfed to irrigated cropping requires extension, training and 
demonstration programmes for farmers. Considering these aspects it is proposed 
that the project authorities need to provide adequate training to farmers. 
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The training shall include the following aspects of environmental protection: 

 Prevention of spread of water related diseases; 

 Safe use of agro-chemicals, and 

 Environmental conservation programmes. 
 

6.8 CONTROL OF AIR POLLUTION 
The following measures are recommended:  

 The contractor will be responsible for maintaining properly functioning 
construction equipment to minimize exhaust.  

 Construction equipment and vehicles will be turned off when not used for 
extended periods of time.  

 Unnecessary idling of construction vehicles to be prohibited.  

 Effective traffic management to be undertaken to avoid significant delays 
in and around the project area.  

 Road damage caused by sub-project activities will be promptly attended to 
with proper road repair and maintenance work. 

 Identification of construction limits (minimal area required for construction 
activities).  

 When practical, excavated spoils will be removed as the contractor 
proceeds along the length of the activity.  

 When necessary, stockpiling of excavated material will be covered.  

 Excessive soil on paved areas will be sprayed (wet) and/or swept and 
unpaved areas will be sprayed and/or mulched.  

 Contractors will be required to cover stockpiled soils and trucks hauling 
soil, sand, and other loose materials (or require trucks to maintain at least 
two feet of freeboard).  

 Contractor shall ensure that there is effective traffic management at site. 
The number of trucks/vehicles to move at various construction sites to be 
fixed. 

 Dust sweeping - The construction area and vicinity (access roads, and 
working areas) shall be swept with water sweepers on a daily basis or as 
necessary to ensure there is no visible dust. 
 

6.9 NOISE CONTROL MEASURES                                           
The contractors will be required to maintain properly functioning equipment and 
comply with occupational safety and health standards.  The construction 
equipment will be required to use available noise suppression devices and 
properly maintained mufflers. The effect of high noise levels on the labour 
population involved in construction activities is to be considered as likely to be 
particularly harmful. To prevent these effects, it has been recommended by 
international specialist organizations that the exposure period of affected persons 
be limited as specified in Table-7. Alternatively, they should be provided with 
effective personal protective measures such as ear muffs or ear plugs to be worn 
during periods of exposure. 
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Table-7: Maximum Exposure Periods specified by OSHA 

Maximum equivalent continuous  noise 
level dB(A)    

Unprotected exposure period 
per day for 8 hrs/day and 5 
days/week 

90 8 

95 4 

100 2 

105 1 

110 ½ 

115 ¼ 

120  No exposure permitted at or 
above this level 

 
7.    CATCHMENT AREA TREATMENT PLAN 
The Catchment Area Treatment (CAT) plan highlights the management 
techniques to control erosion in the catchment area. Life span of a reservoir in 
case of a seasonal storage dams is greatly reduced due to erosion in the 
catchment area. The catchment area considered for treatment of Pancheshwar 
Project is 14147sq.km. The overall objectives of watershed management 
programme are to: 

- increase infiltration into soil; 
- control excessive runoff; 
- Manage & utilize runoff for useful purpose. 

 
Following Engineering and Biological measures have been suggested for the 
catchment area treatment: 
 
1. Engineering measures 

- Nallah Bunding  
- Contour Bunding 
- Angle iron barbed wire fencing 

 
2. Biological measures 

- Development of nurseries 
- Plantation/afforestation 
- Pasture development 
- Social forestry 

 
8.  RESETTLEMENT AND REHABILITATION PLAN 
The provisions of “The Right to Fair Compensation and Transparency in Land 
Acquisition, Rehabilitation and Resettlement Act 2013” have been taken into 
consideration, and the best option has been recommended for preparation of 
Resettlement and Rehabilitation Plan for the PAFs. 
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8.1 MEASURES FOR RESETTLEMENT  

 Any affected family whose house has been acquired or lost, may be 
allotted free of cost house site to the extent of actual loss of area of the 
acquired house but not more than 250 sqm of land in rural areas. In 
addition, about 25% of the plot size would be required for providing civic 
amenities and about 25% of the plot size for providing infrastructure 
facilities. 

 Sensitized conscious effort needs to be put-in to ensure entire population 
of the village or area is shifted and resettled as far as possible en-masse 
so that communities, kinship ties, socio-cultural relations and social 
harmony is not disturbed.  

 All PAFs losing homestead would be provided with House Building 
assistance of Rs. 150,000. 

 In case of a project involving land acquisition on behalf of a requiring 
body, the stamp duty and other fees payable for registration of the land or 
house allotted to the affected families shall be borne by the requiring body. 

 The land or house allotted to the affected families under this policy shall 
be free from all encumbrances 

 The land or house allotted to the affected families under this policy may be 
in the joint names of wife and husband of the affected family. 

 Each affected family that is displaced and has cattle, shall get financial 
assistance of such amount as the appropriate Government may decide 
but not less than Rs. 15,000 for construction of cattle shed. 

 Each affected family that is displaced shall get a one-time financial 
assistance of such amount as the appropriate Government may decide 
but not less than Rs. 10,000, for shifting of the family, building materials, 
belongings and cattle. 

 Each affected person who is a rural artisan, small trader or self-employed 
person and who has been displaced shall get a one-time financial 
assistance of such amount as the appropriate Government may decide 
but not less than Rs. 25,000 for construction of working shed or shop. 

 In case of a project involving land acquisition on behalf of a requiring 
body, each affected family which is involuntarily displaced shall get a 
monthly subsistence allowance equivalent to 25 days minimum 
agricultural wages per month for a period of 1 year from the date of 
displacement. 

 Amenities and Infrastructural facilities to be provided at Resettlement 
Areas. Such facilities and amenities shall, inter alia, include Internal 
Village Road Network, drainage Network within the Resettlement site, 
sanitation Network within the Resettlement site, safe drinking water, 
footpath, public transport, drinking water trough for cattle, Place of 
Worship, Cremation grounds, Fair Price shops and other shops, Post 
Office, Panchayat Ghar, Community Hall, Health Care Facility, Garden 
and children's playground, Educational institutions (schools) in 
resettlement sites, Space for weekly market,  
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8.2 MEASURES FOR REHABILITATION 
The following measures are suggested to be extended as rehabilitation 
measures to the PAFs losing land:  

 Based on past experiences, it is observed that a land for land may not be 
available in the command area. Thus it is suggested that Rehabilitation 
grant may be extended in-lieu of land to PAFs losing land.  

 In case of a project involving land acquisition on behalf of a requiring 
body, the affected families who have not been provided agricultural land 
shall be entitled to a rehabilitation grant equivalent to 750 days minimum 
agricultural wages or such other higher amount as may be prescribed by 
the appropriate Government. 

 Fishing rights in the reservoirs shall be given to the affected families, if 
such rights were enjoyed by them in the affected area; 

 Stamp duty and other fees payable for Registration of the land allotted to 
the affected families shall be borne by the requiring body. 

 Land allotted to the affected families under this policy shall be free from all 
encumbrances. 

 Land allotted to the affected families under this policy may be in the joint 
names of wife and husband of the affected family.  

 In case each khatedar in the affected family is allotment of wasteland or 
degraded land in lieu of the acquired land, s/he shall be entitled for a one-
time "financial assistance of not less than Rs. 15,000/ha for land 
development. 

 A provision of Rs. 10,000 per PAFs being kept for a one-time financial 
assistance to each khatedar in the affected family for agricultural 
production 

 Preference to given to atleast one person per affected family in providing 
employment in the project, subject to the availability of vacancies and 
suitability of the affected person for the employment. 

 A provision of Rs. 500/month for  6 months for one person per PAF shall 
be given for training. 

 Scholarship @ Rs. 500 per month to atleast 1 child per PAF for a period of 
1 year. 

  A provision of Rs. 500/month for  6 months for one person per PAF shall 
be given to extend other skill development opportunities to eligible 
persons.  

 Requiring body shall give preference to willing landless labourers and 
unemployed affected persons while engaging labour in the project during 
the construction phase. 

 One person from each affected family shall be offered necessary training 
facilities for development of entrepreneurship, technical and professional 
skills for self-employment. 
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8.3    COMMUNITY PROPERTIES 

During the survey it was observed that some community properties like Shops, 
Tanks, Temples, and Schools etc. will be affected due to the project. The total 
cost estimated for the Community Properties is 34375.8 lakhs. 
 
8.4  BUDGET 
 

The total budget for implementation of the Rehabilitation and Resettlement Plan 
is Rs. 938948.81 lakh or Rs.  9389.48 Crore. The details are given in Table-8. 
 
Table-8: Budget for implementation of the Rehabilitation and Resettlement   
               Plan 

S. No. Components of R&R Cost  
(Rs. lakh) 

A Resettlement Plan  

1. Land required for providing Housing plots @ 
250 sqm to 1308 house losers = 110 ha 

72300.28 

2. House building assistance 2372.06 

3. Financial assistance for construction of cattle-
shed 

395.34 

4. Financial assistance for shifting of the family, 
building materials, belongings and cattle 

654.00 

5. Subsistence allowance 654.00 

6. One time Resettlement allowance 654.00 

 Sub-Total [A] 77029.68 

B Amenities and Infrastructure Facilities in 
Resettlement Area (Refer Table-7.6) 

3595.0 

 Sub-Total [B] 3595.0 

C Rehabilitation Plan  

1. Compensation for Land 653011.6 

2. Grant to Rural Artisans 7755.75 

3. Annuity payment 148910.40 

4. Training/Skill Development to take on suitable 
jobs 

3722.76 

5. Training facilities for development of 
entrepreneurship, technical and professional 
skills for self-employment 

7445.52 

6. One time Resettlement allowance 3102.30 

 Sub-Total [C] 823948.33 

D. Community Properties(Refer Table-7.10) 34375.8 

 Subtotal (D ) 34375.8 

 Total(A+B+C+D) 938948.81 lakhs 
say 9389.48 crore 

 
 



Pancheshwar Multipurpose Project  Executive Summary Report 

  

 35 

9.  LOCAL AREA DEVELOPMENT PLAN 
 
The following aspects have been covered under the Local Area Development 
Plan: 

 Educational Facilities 

 Health Care and Medical Facilities 

 Infrastructure Development  

 Economic Development 

 Social and Cultural Development 
 
An amount of Rs. 16833.5 lakh say Rs. 168.4 crores being made for 
implementation of the LADP Activities. The details are shown in Table-9. 
 
Table -9: Budget for implementation of Local Area Development Plan 

S. 
No. 

Items Budget 
(Rs. lakh) 

1 Upgradation of Educational Facility 562.5 

2 Construction of new Primary School 1749.0 

3 Scholarships for Students 2576.00 

4 Upgradation of existing PHCs 310.0 

5 Construction of new Primary School 3080.00 

6 Construction of new Community Toilets 2016.00 

7 Industrial Training Institute 600.00 

8 Upgardation of Existing Hospitals 5940.00 

 Total  16833.5 
Say Rs. 

168.4 crore 

 
10.   DISASTER MANAGEMENT PLAN 
The following measures have been suggested as a part of the Disaster 
Management Plan: 

 Dam Safety and Maintenance Manual 

 Emergency Action Plan (EAP) 

 Administration and Procedural Aspects 

 Preventive Action 

 Communication System 

 Notifications 

 Evacuations Plans and Evacuation Team 

 Public Awareness for Disaster Mitigation 

 Management after receding of Flood Water 
 

The budget for different activities required to be carried out for mitigation and 
prevention of dam break hazard exclusively from the dam is Rs 1230.00 lakh as 
per details given in Table-10. 
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Table-10: Budget earmarked for implementation of Disaster Management 
Plan 

S. 
No. 

Particular Cost (Rs. lakh) 

1. Installation of alert system in control room 100.0 

2 Setting up of communication between various 
projects on river Mahakali/Sharda 

200.0 

3 Setting up of communication system between 
dam and d/s settlements  

300.0 

4 Public information system  200.0 

5 Setting up of a seismic observatory at dam site 400.0 

6 Training and miscellaneous 30.0 

 Total 1230.0 

 
11.        ENVIRONMENTAL MONITORING PROGRAMME 
An Environmental Monitoring Programme should be undertaken during 
construction and operation phase of the project. The details of environmental 
monitoring programme are given in Tables -11 and 12 respectively. 
 
Table-11: Environmental Monitoring Programme during Construction 
Phase 

S. 
No. 

Item Parameters Frequency Location 

1. Effluent from STPs pH, BOD, COD, TSS, 
TDS 

Once every 
month 

Before and 
after treatment 
from Sewage 
Treatment plant 

2. Water-related 
diseases 

Identification of water 
related diseases, 
adequacy of local 
vector control and 
curative measure, 
etc. 

Three times a 
year 

Labour camps 
and colonies  

3. 
 

Noise Equivalent noise level  
(Leq) 

Once in three 
months 

At major 
construction 
sites. 

4. Air quality PM10 SO2 and NO2 Once every 
season 

At major 
construction 
sites 
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Table-12: Summary of Environmental Monitoring Programme during 
Project Operation Phase 

S. 
No. 

Items  Parameters Frequency  Location 

1. Water  pH, Temperature, EC, 
Turbidity, Total Dissolved 
Solids, Calcium, 
Magnesium, Total 
Hardness, Chlorides, 
Sulphates, Nitrates, DO. 
COD, BOD, Iron, Zinc, 
Manganese 

Thrice a 
year 

 1 km upstream 
of dam site 

 Reservoir area 

 1, 5 and 10 km 
downstream of 
Tail Race 
discharge 

 

2. Effluent 
from 
Sewage 
Treatment 
Plant (STP) 

pH, BOD, COD, TSS, 
TDS 

Once 
every week 

 Before and 
after treatment 
from Sewage 
Treatment 
Plant (STP) 

3. Erosion & 
Siltation 

Soil erosion rates, 
stability of bank 
embankment, etc. 

Twice a 
year 

- 

4. Ecology Status of afforestation 
programmes of green 
belt development 

Once in 2 
years 

- 

5. Water-
related 
diseases 

Identification of water-
related diseases, sites, 
adequacy of local vector 
control measures, etc. 

Three 
times a 
year 

 Villages 
adjacent to 
project sites 

6. Aquatic 
ecology 

Phytoplanktons, 
zooplanktons, benthic 
life, fish composition  

Once a 
year 

 1 km upstream 
of dam site 

 Reservoir area 

 1, 5 and 10 km 
downstream of 
Tail Race 
discharge 

7. 
 

Landuse Landuse pattern using 
satellite data 

Once in a 
year 

Catchment area 

8. Soil pH, EC, texture, organic 
matter 

Once in a 
year 

Catchment area 
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12.   COST ESTIMATES 
 

12.1 COST FOR IMPLEMENTING ENVIRONMENTAL MANAGEMENT PLAN 
The total amount to be spent for implementation of Environmental Management 

Plan (EMP) is Rs. 1089650 lakh or Rs. 10896.5 crore. The details are given in 

Table-13. 

 
Table-13: Cost for Implementing Environmental Management Plan 

S. No. Item Cost  
(Rs. million) 

Cost  
(Rs. lakh) 

1. Compensatory Afforestation 581.40 5814.0 
2 Biodiversity Conservation 380.10 3801.0 
3. Fisheries Management 195.0 1950.0 
4. Public health delivery system 292.94 2929.4 
5. Construction of labour camps including land cost 312.00 3120.0 
6. Sanitation facilities in labour camps 206.00 2060.00 
7. Solid Waste Management in labour camps 137.00 1370.0 
8. Fuel in labour camps 820.85 8208.48 
9. Muck management 800.00 8000.0 
10. Restoration of quarries 300.00 3000.0 
11. Landscaping of construction sites 29.00 290.0 
12. Environmental Management in Road 

construction 
447.20 4472.0 

13. Greenbelt Development around reservoir  4.32 43.2 
14. Air pollution control 90.00 900.0 
15. Water pollution control 68.00 680.0 
16. Energy Conservation Measures 45.00 450.0 
17. Catchment Area Treatment 7000.00 70000.0 
18. Disaster Management Plan 123.00 1230.0 
19. Resettlement and Rehabilitation Plan 77339.88 773398.8 
20. Livelihood Plan 2261.82 22618.16 
21. Fund for Local Area Development Activities @ 

0.5% of project cost 
1683.35 16833.5 

22. Monitoring and Evaluation Aspects  25.00 250.00 
23. Tourism Development 1325.00 13250.0 
24. Relocation of temples 200.0 2000.0 
25. Environmental Monitoring during construction 

phase 
73.67 736.74 

26. Micro-meteorological  instruments 1.50 15.0 
27. Noise meter 0.15 1.5 
28. Environmental Audit 10.00 100.0 
 Sub-Total (A) 94752.18 947521.78 
 Contingency (15%) of Sub-total (B) 14212.827 142128 
 Total (A+B) 108965.01 1089650 
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12.2 COST FOR IMPLEMENTING ENVIRONMENTAL MONITORING   
      PROGRAMME 

The cost required for implementation of the Environmental Monitoring 
Programme is of the order of Rs.736.74 lakh @ Rs.64.4 lakh/ year. A 10% 
annual price increase may be considered for every year. The construction period 
for estimation of cost for implementation of Environmental Monitoring programme 
during construction phase has been taken as 8 years. The details are given in 
Table-14. 

Table-14: Cost for Implementing Environmental Monitoring Programme 
during construction phase 

S. No. Item Cost 
(Rs. lakh/year) 

Total cost for construction 
period of 8 years with 10% 
escalation per year (Rs. lakh) 

1 Water quality 7.20 82.37 

2 Ambient Air quality 7.20 82.37 

3 Ecology 30.0 343.20 

4 Incidence of water 
related diseases 

30.0 228.40 

 Total 64.4 736.74 

The cost required for implementation of the Environmental Monitoring 
Programme in operation phase is of the order of Rs.81.0 lakh/year. The details 
are given in Table-15. 

Table-15: Cost for Implementing Environmental Monitoring Programme 
during operation phase 

S. No Item Cost (Rs. lakh/year) 

1 Water quality 0.72 

2 Ecology 30.00 

3 Fisheries 30.00 

4 Incidence of water related diseases 20.00 

 Total 80.72,  say Rs. 81.0 lakh/year 

 



Consultant: 

76-C, Institutional Area, Sector – 18, 
Gurgaon – 122015, Haryana (INDIA) 

Telephone: 0124-2342576, Fax: 0124-2349187 
hydro@wapcos.co.in  

Website: http://www.wapcos.co.in  JUNE 2017 
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