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EXECUTIVE SUMMARY 
 

1. INTRODUCTION  

The Turga Pumped Storage Project on Turga nala is located in Purulia district of West 

Bengal. This is one of the four Pumped Storage Schemes initially identified by erstwhile 

WBSEB (now known as WBSEDCL). The Turga Pumped Storage Scheme envisages utilization 

of the waters of the river Turga in Ayodhya hills for peak power generation on a Pumped 

storage type development. The coordinates of Upper Dam site are 23o12‟47”N and 86o04‟ 

20”E. Likewise, coordinates of the lower Dam site are 23o11‟49‟‟N and 86o04‟13”E. The 

project site is approachable by a jeepable road taking off from Balarampur – Baghmundi 

state highway. The nearest rail head is located at Barabhum and nearest airport is located 

at Ranchi. The project location map is enclosed as Figure-1. 

 

Figure-1: Project Location Map 

2. PROJECT PROFILE 

The Turga Pumped Storage Project envisages utilization of hydro potentiality of Ajodhya 

Plateau, an extension of Chhota Nagpur Plateau. The project envisages the construction of 

Upper Dam (C.A. 8.29 Sq. Km) across Turga Nala, a tributary of Subarnarekha river and a 

water conductor system with an underground Power House on the downstream of Upper 

Dam and a Lower Dam having intermediate catchment of 4.37 sq. km ( total C.A. 12.66 sq. 

km ).   

The Project is a Close Loop type Pumped Storage Scheme. It comprises two reservoirs at 

two different levels (the difference of water levels of the reservoirs will represent the 
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effective “head” of the Project) and water conductor system will connect the two 

reservoir through an underground power house. During peak hours power will be generated 

by depleting the water reserve of the upper reservoir which will pass through the 

waterway and the generator and turbines installed at the power house and will be stored 

in the Lower Reservoir. During off peak hours the excess power from thermal stations will 

be fed back to pump the water from Lower Reservoir to Upper reservoir through power 

house where generators and turbines will then act as motors and pumps respectively. The 

same cycle of operation will be repeated during peak and lean period. 

Since the Upper and Lower reservoirs of Turga Pumped Storage Project (Turga PSP) has 

limited effective storage capacity equivalent to five (5) hours of generation at full rated 

output, it is not possible for Turga PSP to operate on weekly or seasonal basis. Therefore, 

the Project is deemed to be operational on daily basis. 

The total land required for the project is 292.0 ha. The details are given in Table-1. 

Table-1: Land requirement for proposed project 

S. No. Component Area (ha) 

1. Upper Reservoir submergence at FRL 87.10 

2. Lower Reservoir submergence at FRL 49.00 

3. Dam site and other structure 13.90 

4. Quarry Site 32.00 

5. Construction facility 15.00 

6.  Clay core Area 20.00 

7. Roads 10.00 

8. Stockpile area for construction material, etc. 30.00 

9. Other  miscellaneous requirement 35.00 

 Total 292.00 

 

As per the present status, about 234 ha of land is Forest land and the remaining (58 ha) is 

non-forest government land and /or Private Land. Out of 58 ha of non-forest government 

land and /or Private Land, 34 ha of land will be transferred from I & W Directorate, 

Government of West Bengal to Turga Pumped Storage Project. Remaining 24 ha of land to 

be arranged temporarily on leased basis. Appropriate compensation measures as per 

ownership status has been suggested as a part of the Environmental Management Plan. 

3. STUDY AREA 

The study area considered for the CEIA study is given as below: 

 Submergence area of Upper and Lower Reservoir 

 Area within 10 km of the periphery of the submergence area of Upper and Lower 
Reservoir 

 Area to be acquired for locating the various project appurtenances 

 Area within 10 km of various project appurtenances 

 Catchment area intercepted at the upper and lower dam sites 

The study area is enclosed as Figure-2. 
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Figure-2: Satellite imagery of the Study Area for Turga Pumped Storage project 

4. FIELD STUDIES 

As a part of the EIA study, primary data has been collected for three seasons.. The details 

are given in Table-2. 

Table-2: Details of field studies conducted as a part of CEIA studies  

Season  Months 

Winter December 2013 – January 2014 

Summer April 2014 

Monsoon August-September 2014 

 
5. ENVIRONMENTAL BASELINE STATUS 

5.1 Physico-chemical Aspects 

5.1.1 Meteorology 

The project area generally has a dry climate with large variations in temperature and 

scanty rainfall. The climate of district Purulia can be divided into four distinct seasons. 

The winter season lasts from November to March which is followed by summer season from 

April to June. The monsoon season begins in July and ends by mid-September. The period 

from mid-September to October is the post-monsoon season or the retreating monsoon 

season. 

5.1.2 Land-use pattern  

The landuse pattern of the study area has been studied using satellite data and the details 

are given in Table-3. 
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Table-3: Land-use pattern of the study area based on satellite data 

S. No. Category Area(ha) Area(%) 

1 River/ Water body 223 0.53 

2 Vegetation 13189 31.13 

3 Agricultural Land 12325 29.09 

4 Barren Land/Rocky outcrops 10839 25.58 

5 Scrub 5708 13.47 

6 Settlements 83 0.20 

  Total 42367 100.00 

 
 
The major land-use category of land in the study area is under vegetation as it accounts for 

31.13% of the study area. The area under agricultural land accounts for about 29.09% of the 

total study area. Barren land/ Rocky outcrops occupy about 25.58% of the total study area. 

Settlements and water bodies account for about 0.2% and 0.53%, respectively of the study 

area respectively.  

5.1.3 Soils 

The pH of soil at various sites lies within neutral range. The levels of NPK indicate 

moderate soil productivity. The CEC levels do not indicate any potential for soil 

salinization or adverse impacts on soil productivity 

5.1.4 Water Quality 

The pH level in the project area of Turga Pumped Storage project ranged from 7.1 to 8.4 

at various sampling sites covered as a part of the study. The TDS level ranged from 87.13 

to 109.63 mg/l, 58.7 to 69.4 mg/l and 48 to 54 mg/l in post-monsoon, summer and 

monsoon seasons respectively, which is well below the permissible limit of 500 mg/l 

specified for drinking water. The TDS level was found to be lowest in monsoon season. 

This trend was observed for various cations and anions monitored as a part of the study. 

This could be attributed to higher discharges in monsoon months. The concentration of 

various cations, e.g. sodium, potassium, calcium and magnesium was observed to be quite 

low which is also reflected by the low TDS level. Iron was found to be well below the 

permissible limit of 1 mg/l specified for drinking water purposes. The concentration of 

various heavy metals was found to be well below the permissible limits. Concentration of 

phenolic compounds and oil & grease as expected in a region with no major sources of 

water pollution from domestic or industrial sources was observed to be quite low. 

The BOD values are well within the permissible limit, which indicates the absence of 

organic pollution loading. This is mainly due to the low population density and absence of 

industries in the area. The low COD values also indicate the absence of chemical pollution 

loading in the area. The marginal quantity of pollution load which enters Turga nala, gets 

diluted. The DO level ranged from 5.2 to 7.23 mg/l at various sampling locations 

monitored for three seasons as a part of the study. The DO levels indicate low organic 
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pollution in the catchment area. This is expected as the site has low population density 

and virtually no industries. Thus, pollution loading is low in the catchment area, which is 

reflected in low BOD and high DO Values the excellent quality of water in the study area. 

5.1.5 Ambient Air Quality 

Based on the findings of the ambient air quality survey, conducted for various seasons, it 

can be concluded that the ambient air quality is quite good in the area. The values of 

these parameters were well below the permissible limits specified for residential, rural 

and other areas. The absence of industries, low vehicular traffic and low population 

density can be attributed for good ambient air quality in the project area. 

5.1.6 Ambient Noise Level 

The day time equivalent noise level in various seasons at various sampling were well 

within the permissible limit specified for residential area. The absence of industries, low 

vehicular traffic and low population density can be attributed for low ambient noise level 

in the project area. 

5.2 Ecological aspects 
 
5.2.1   Vegetation 

The forests in the proposed project area along the Turga Nalla fall in Purulia Forest 

Division of West Bengal. As per classification, the forest under this division is Northern 

tropical Dry Deciduous Forest (5B) type and Dry peninsular sal forest (5B/C 1c). This is 

further classified as Reserved Forest, Protected forest, Unclassed state forest, khas forest, 

vested waste land, forest owned by corporate bodies and forest owned by private 

individuals as per the information available with Divisional Forest Office –Purulia division, 

Soil Conservation Division I & II & Extension Forest Division.  

The major forest types found in study area are briefly described in the following 

paragraphs.  

 

5B Northern Tropical Dry Deciduous Forests 

This is a dry deciduous forest in which the upper canopy is light but continuous in the 

climax form.  The second storey is rarely found and an irregular often broken canopy and 

smaller height. The undergrowth is generally thin and shrubby including some evergreen 

xerophytic species. These forests belong to the following forest types: 

 5B/C1 Dry Sal-bearing forest 

This is a low quality forest dominated by Shorea robusta. It is often broken up into pure 

groups or mixed patches of varying extent in which either sal or its associates 
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predominate. The canopy is irregular and tree is rarely over 18 m height. It may further be 

sub-divided into the following sub-types: 

 5B/C1c Dry Peninsular Sal Forest  

 5B/C2 Northen Dry Mixed Deciduous Forest 

Endemic Species 

With such a wide area and distinct biogeographic regions, West Bengal bound to have 

many endemic taxa. Chatterjee (1940) has discussed some new or endemic plant taxa 

from different districts of West Bengal such as Cadenthera ulginosa var. birbhumensis, 

Cuscuta sharmanum, Hydrocotyle himalaica, Hypericum assamacum and Dalbergia 

duarensis. Besides these newly described endemic species, some endemic species viz., 

Acer osmastonii, Begonia rubella, Calamus inermis, Cymbidium eburnum, etc. are 

described from the extreme Northern boundary of West Bengal. Since entire Purulia 

district and Midnapur districts constitute the western undulating uplands and plateau, 

there is no possibility that these plants may occur in the project area. 

Threatened flora 

The project area is largely a degraded ecosystem due to high human pressure, large scale 

lopping and removal of fodder and timber species for preparation of agricultural fields, 

grazing, construction of road, etc. As per Red Data Book of India, no rare and endangered 

species are reported from the project area. However, Nayar and Sastry (1987-1990) have 

discussed some rare and endangered plant species viz., Acer osmastonii, Begonia rubella, 

B. satrapsis, Calamus inermis, Codonopsis affinis, Cymbidium eburnum, Phoenix rupicola, 

etc. from northern part of West Bengal includes Darjeeling, Kurseong, Sewak and 

Jalpaiguri area. Since these species are distributed above 600 m elevation in northern and 

southern wet part of West Bengal, hence these species are not observed in the proposed 

project. 

Parasitic flora 

A long twining parasitic plant (Cuscuta reflexa) was found growing on bushes of Zizyphus 

mauritiana, whereas Loranthus longiflorus on trunks of some large tree species like 

Buchnania latifolia, Schleichera oleosa, etc.  

Epiphytes 

Epiphytes often grow attached to the trunks and branches of forest trees. The seedlings of 

Ficus bengalensis and F. religiosa are often seen growing on trunk of some tall tree 

species in the area. A few orchids belonging to the genera Bulbophyllum triste, 

Dendrobium moschatum, Vanda roxburghii, etc. were also observed growing on thick 

kusum tree (Schleichera trijuga). In addition to these, some non-vascular epiphytes such 

as lichens and mosses also occur on bark of some tree species. 
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Economically important plants 

Since time immemorial the local people have been using large number of wild plant 

resources as medicinal value, edible plants, fodder, timber, etc. Comprehensive account 

of these plant resources is given in following paragraphs.  

i) Medicinal Plants  

The hills rising above Baghmundi and adjoining area in Purulia district are rich in diversity 

of medicinal plants. Many tribal population or local people inhabited in the various 

pockets of the forest areas, use these plants for curing their diseases. However, a 

literature survey reveales that the existing information is insufficiently documented with 

regard to their floral wealth used in curring diseases (Chakraverty et al. (1999); Mudgal & 

Hajra (1999). Different parts of medicinal plant species were used by local tribe as 

medicine. Some of the important medicinal and aromatic plants of the project area are 

given in Table-4. 

Table-4: Some of the medicinal plants in the Turga pumped Storage Project area 

Species Local name Family Uses 

Abelmoschus moschatus Mushkdana Malvaceae Tonic 

Abroma angusta Ulat kambal Sterculiaceae Abortifacient 

Achyranthes aspera Bankhat Amaranthaceae Skin disease 

Andrographis paniculata  Kalmegh Acanthaceae Tonic 

Artemisia nilagirica Teetapati Asteraceae Asthama 

Azadirachta indica Neem Meliaceae Skin disease 

Bauhinia purpurea Rakta Kanchan Caesalpiniaceae Carminative 

Butea monosperma Palash Papilionaceae Astringent 

Cissampelos pareira Aknadi Menispermaceae Antiperiodic 

Clerodendrum viscosum Ghato Vebenaceae Vermifuge 

Cuscuta reflexa Sarnalata Cuscutaceae Jaundice 

Evolvulus alsinoides Sankhpuspi Convolvulaceae Tonic 

Helicteres isora Marodphali Sterculiaceae Tonic 

Holarrhena pubescens Kuruchi Apocynaceae Antidysentric 

Mintha arvensis Carminative Lamiaceae Carminative 

Phyllanthus emblica Amloki Euphorbiaceae Astringent 

Rubia cordifolia Manjistha Rubiaceae Antiseptic 

Semicarpus anacardium Bhela Anacardiaceae Vermifuge 

Terminalia bellirica Bahera Combretaceae Purgative 

T. chebula Haritaki Combretaceae Laxative 

Vitex negundo Nishindha Verbenaceae Vermifuge 

Woodfordia fruticosa Dhai Lythraceae Seminal weakness 

  
ii) Food Plants 

A variety of wild edible plants occurs in the project and influence area. The cultivation of 

such plants is not practiced by local people in the area and they rely on the forest around 
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them for their supply. Some of the food plants occurring in and around the project area 

are given in Table-5. 

Table-5: Some of the food plants observed in Turga Pumed Storage Project area 

Species Local Name Family Part used 

Bauhinia purpurea Rakto Chandan Caesalpiniaceae Flower buds 

Bombax ceiba Simul Bombacaceae Fruits 

Boswellia serrata Shalga Burseraceae Fruits 

Carissa spinarum Huka Apocynaceae Fruits 

Chenopodium album Bhetu Chenopodiaceae Leaves 

Colocasia esculenta Kachu Araceae Tubers 

Dioscorea bulbifera Chuprialu Dioscoreaceae Fruits 

Ficus auriculata Dumur Moraceae Figs 

Madhuca indica Mohua Sapotaceae Seeds 

Nymphaea nouchali Shapla Nymphaeaceae Stem 

Phyllanthus emblica Amloki Euphorbiaceae Fruits 

Randia dumatorum Madan Rubiaceae Fruits 

Schleichera trijuga Kusum Sapindaceae Fruits 

Spondias pinnata Amra Anacardiaceae Fruits 

Zizyphus mauritiana Ber Rhamnaceae Fruits 

 
iii) Oil Yielding Plants 

The project area as well surrounding influence area exhibits good diversity of oil yielding 

plants. Some of such plants are Brassica campestris (Shoshey), Linum usitatissimum 

(Teeshi), Sesamum indicum (Til), Madhuca indica (Mohua), Schleichera trijuga (Kusum), 

etc. 

iv) Fodder Plants 

Important and preferable fodder yielding plants of the area are Bauhinia variegata, 

Desmodium gangeticum, Echinochloa colona, Ficus auriculata, F. racemosa, Oryza sativa, 

etc. 

5.2.2   Fauna 

Mammalian fauna of the surrounding areas of Turga Pumped Storage project comprises of 

more than 25 species that come from 16 families.  Rhesus Macaque and Common Langur 

inhabit forested as well as settlement areas and are common in their presence. All the 

members of cat family mentioned below prefer to inhabit the lower and open areas in the 

region. Jungle Cat is sighted frequently by villagers near settlement area at day time.  

Jackal covers a wide range of habitat and spotted by villagers frequently in and around 

the settlement. Wild Boar is a nocturnal animal and raids agricultural fields at night. It is 

found in inner and open forest areas. Grey Mongoose, Brush-tailed Porcupine, Indian Hare 

prefer to inhabit scrub forests while Pangolin is predominant in the Sal and mixed forest to 

meet its food requirement, feeds on ants. Tree Shrew is widely distributed in the area, 

found in forest as well as settlement areas.   
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A total number of 66 species of birds were encountered during the present survey. The 

species belonging to families Anatidae, Ardeidae, Charadridae, Rallidae, 

Phalacrocoracidae etc are common in lower region in open places and wetland while 

members of Picidae, Megailaimidae, Strigidae, etc are inhabitants of woody forests in the 

catchment.  Dominant bird species observed during the survey are Blue jay, dove, myna, 

house crow, house sparrow, lapwing, little egret and grey wagtail etc. 

The presence of a total of 18 species of Herpetofauna grouped under 10 families could be 

confirmed in the surrounding areas of proposed project from different sources including 

direct sightings and by interviewing local people. The present study area falls under the 

tropical limits and stands for the warm temperature for most of the months. The climatic 

condition seems highly conducive for herpetofaunal diversity. However, the area is 

considerably unexplored and very limited information is available on the herpetofaua. Out 

of 20, three species Duttaphrynus melanostictus, Laloula pulchera and Rana 

/Hoplobatrachus tigerinus belong to Amphibia, one species of pond turtle from 

Geomydidae family and remaining comes from Reptiles There is no Wildlife sanctuary, 

National park or Biosphere Reserve present within the study area.  

5.2.3 Fisheries 

Turga is a small river with shallow bottom, therefore, hardly harbours small species like 

Barilius bendelisis, Chela cachius, Puntius spp. and Nemacheilus spp. Some of the species 

like Labeo rohita, L. calbasu, Catla catla, Cirrhinus mrigala, Anabas testudineus, Badis 

badis, etc have been introduced in the existing Turga Reservoir of I & W Directorate, Govt. 

of West Bengal.  In addition, species like Puntius spp. and Macrognathus aral also inhabit 

the reservoir.  

6. PREDCTION OFIMAPCTS 

6.1 Water quality 

a) Construction phase 

Effluent from labour colony 

The Project Construction is likely to last for a period of 63 months. The peak labour 

strength likely to be employed during project construction phase is about 800 workers & 

200 Technical Staffs. The total increase in population is expected to be about 4000. The 

domestic water requirement has been estimated as 135 lpcd. Thus, total water 

requirements work out to 0.54 mld. It is assumed that about 80% of the water supplied will 

be generated as sewage. Thus, total quantum of sewage generated is expected to be of 

the order of 0.43 mld.  

Effluent from crushers 
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The effluent from the crushers would contain high suspended solids level of 3000-4000 

mg/l.  It is proposed to treat the effluents from crushers in settling tanks. 

Effluent from Batching Plants  

During construction phase, batching plants will be commissioned for production of 

concrete. Effluent containing high suspended solids shall be generated during operation 

and cleaning of batching plants. It is proposed to treat the effluent before disposal to 

ameliorate even the marginal impacts likely to accrue on this account. 

Effluent from Fabrication Units  and Workshops  

The fabrication units and workshops which shall be functional during construction phase 

will generate effluents with high suspended solids and oil and grease level. It is proposed 

to treat the effluent in oil & Grease separate unit from fabrication units and workshops 

prior to disposal.  

 

b) Operation phase 

Effluent from project colony 

During project operation phase, due to absence of any large-scale construction activity, 

the cause and source of water pollution will be much different. Since, only a small number 

of O&M staff will reside in the area in a well-designed existing colony of Purulia Pumped 

Storage Project (PPSP), with sewage treatment plant and other infrastructure facilities. 

Hence, problems of water pollution due to disposal of sewage are not anticipated.  

Impacts on reservoir water quality 

In the proposed project, most of the land coming under reservoir submergence has tree 

cover. These trees shall be cleared before filling up of the reservoir after initial years of 

filling will have a diurnal variation of water level from FRL to MDDL in the upper reservoir. 

Significant variation in water level on a daily basis is also expected in the Lower Reservoir.  

Thus, due to significant diurnal variations in water level in Upper and Lower reservoirs, re-

aeration from natural atmosphere shall take place, which will maintain Dissolved Oxygen 

in the water body. Thus, in the proposed project, no significant reduction in DO level in 

water of Upper and Lower Reservoir is anticipated. 

6.2   IMPACTS ON AIR ENVIRONMENT 

Ambient Air Quality 

Pollution due to operation of construction equipment  

The major construction equipment would be operated through electricity. However, in 

contingency Diesel would also be used. When Diesel would be used then the major 

pollutant will be 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 
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common point, is quite low, i.e. of the order of less than 1 g/m3. Hence, no major 

impact is anticipated on this account on ambient air quality. 

Emissions from various crushers 

During crushing operations, there would be emissions of dust particles.  These emissions 

would be controlled through cyclone.  Further, the labour camps would be located on the 

leeward side at appropriate location. 

Impacts due to vehicular Movement 

The vehicular movement is likely to lead to entrainment of dust. However such ground 

level emissions do not travel for long distances. Thus, no major adverse impacts are 

anticipated on this account. 

6.3   IMPACTS ON NOISE ENVIRONMENT 

The operation of construction equipment is likely to have insignificant impact on the 

ambient noise level. 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 is recommended that exposure 

period of affected persons be limited as per the maximum exposure period specified by 

Occupational Safety and Health Administration (OSHA). 

6.4   IMPACTS ON LAND ENVIRONMENT 

6.4.1 Quarrying operations 

The quarrying operations are semi-mechanized in nature. Quarrying is normally done by 

cutting a face of the hill. A permanent scar is likely to be left, once quarrying activities are 

over. With the passage of time, the rock from the exposed face of the quarry under the 

action of wind and other erosion forces, get slowly weathered and after some time, they 

become a potential source of landslide. Thus it is necessary to implement appropriate slope 

stabilization measures to prevent the possibility of soil erosion and landslides in the quarry 

sites. 

6.4.2 Operation of construction equipment 

The sitting of the construction equipments like crushers, batching plant, drillers, earth 

movers, etc would require significant amount of space. In addition, land will also be 

temporarily acquired, i.e. for the duration of project construction for storage of quarried 

material before crushing, crushed material, cement, rubble, etc. Efforts shall be made for 

proper sitting of these facilities. The various criteria for selection of these sites would be: 

 Proximity to the site of use 

 Sensitivity of forests in the nearby areas 

 Proximity from habitations 

 Proximity to drinking water source 



                                   Executive Summary for EIA study for 
                                                                                                                               Turga Pumped Storage  Project 
  

          
12 

 Wildlife, if any, in the nearby area 
 
6.4.3 Muck Disposal 

The total quantity of muck expected to be generated has been estimated to be of the order 

of 32  lakh m3. Considering, 25% swelling factor,  the total muck to be handled is 40 lakh m3. 

About 5o% material shall be used as construction material Thus, 20 lakh m3 of muck is 

planned to be disposed. 

6.4.4 Acquisition of land 

The total land required for the project is 292  ha.  As per the present status, about 234 ha 

of land is Forest land and the remaining (58 ha) is non-forest government land and /or 

Private Land. Out of 58 ha of non-forest government land and /or Private Land, 34 ha of 

land will be transferred from I & W Directorate, Government of West Bengal to Turga 

Pumped Storage Project. Remaining 24 ha of land to be arranged temporarily on leased 

basis.  

 

6.5   TERRESTRIAL ECOLOGY 

a) Construction phase   

Increased human interferences 

A large population (4,000) is likely to congregate in the area during the project 

construction phase. This population residing in the area may use fuel wood (if no alternate 

fuel is provided).   Therefore, alternate fuel should be provided to such population.  

Further, community kitchens should be provided using LPG or diesel as fuel.  

Acquisition of forest land 

The total land required for the project is 292, About 234 ha is forest land and the balance 

land 58 ha is private land. Butea monosperma, Phoenix sylvestris, Diospyros melanoxylon 

Shorea robusta, Semecarpus anacardium, Syzygium cumini, Terminalia tomentosa were 

the dominant tree species. The tree density in the submergence, dam and power house 

sites ranged from 230 to 410 per ha. The number of tree species observed at various sites 

ranged from 3 to 16. Normally in a dense forest, tree density is of the order of 1000-1200 

trees/ha. Thus, in forest land to be acquired for the project, the tree density is low.  

Amongst shrubs, Chromolaena odoratum, Lantana indica, Ipomoea carnea, Clerodendrum 

viscosum, Cassia tora, Woodfordia fruticosa, Combretum decandrum, Strobilanthes 

pectinatus  were the dominant species.  

The dominant herbaceous species at various sampling sites were Melilotus indica, 

Chrysopogon aciculatus, Mazus delavayi, Oplismenus composites, Desmodium diffusum, 

Elephantopus scaber Urena lobata, Phyllanthus urinaria. Thus, no endemic or RET species 

are reported in the land to be acquired for the project. 
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Disturbance to wildlife 

The operation of various construction equipment, and blasting is likely to generate noise. 

These activities can lead to some disturbance to wildlife population. From the available 

data, the project area does not have significant wildlife population. Likewise, area does 

not fall in the migratory routes of animals. 

Impacts on avi-fauna 

The project area and its surroundings are quite rich in avi-fauna. The construction of 

Upper and Lower dams, a total reservoir area of about 136.1 ha will be created, with 

quiescent/tranquil conditions. The reservoir banks will have wet environment throughout 

the year which can lead to proliferation of vegetation e.g. grass, etc. along the reservoir 

banks. 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. 

 

b) Operation phase   
 
Impacts due to increased accessibility 

During project operation phase, the accessibility to the area will improve due to 

construction of roads, which in turn may increase human interferences leading to marginal 

adverse impacts on the terrestrial ecosystem. The increased accessibility to the area can 

lead to increased human interferences. However, considering, the manpower requirement 

in project operation phase, increase in human population is not expected to be significant. 

The manpower in project operation phase will be living in project colony, with all the 

modern amenities. Thus, pressure due to this project personnel on the forests of the area 

is not expected to be significant. 

6.6  AQUATIC ECOLOGY 
 
a) Construction phase   

During construction phase wastewater mostly from domestic source will be discharged 

mostly from various camps of workers actively engaged in the project area. Around 0.54 

mld of water is required for the workers during the peak construction phase out of which 

80% (i.e. about 0.43 mld) will be discharged back to the river as wastes, more or less as a 

point sources from various congregation sites where workers will reside.  The sewage shall 

be treated prior to disposal to minimize the adverse impacts. 

b) Operation phase 

The completion of the proposed Turga Pumped Storage Project would bring about 

significant changes in the riverine ecology during initial phases of reservoir impoundment, 

as it can lead to drying of river Turga downstream of Upper and Lower Reservoirs. It is 

proposed to release Environmental flows as per the norms of Ministry of Environment, 
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Forests & Climate Change (MOEF&CC) to mitigate the adverse impacts on rivering ecology 

during reservoir impoundment.  

On completion of reservoir filling, during project operation phase, the water stored in the 

upper Reservoir will be used for peaking power generation. The water will be stored in the 

Lower Reservoir and pumped back to Upper reservoir during non-peak hours. Thus, water 

flowing in river Turga will be allowed to be released during project operation phase.  

6.7 IMPACTS ON SOCIO-ECONOMIC ENVIRONMENT 

Immigration of labour population 

The peak labour force & Technical Staff required is estimated as 800 & 200 respectively. 

Job opportunities will improve in this area. At present most of the population sustains by 

agriculture and allied activities. The project will open a large number of jobs to the local 

population both during project construction and operation phases. 

 

7. ENVIRONMENTAL MANAGEMENT PLAN 

7.1    Control of pollution from labour camps during construction phase 

The aggregation of large labour population and technical staff  during construction phase 

is likely to put significant stress on various facets of environment.  The various issues 

covered in environmental management during construction phases are described in this 

section. 

Facilities in labour camps 

It is recommended that project authorities can compulsorily ask the contractor to make 

semi-permanent structures for their workers. These structures could be tin sheds. These 

sheds can have internal compartments allotted to each worker family. The sheds will have 

electricity and ventilation system, water supply and community latrines.  

The water for meeting domestic requirements may be collected from the rivers or streams 

flowing upstream of the labour camps. The water quality in general is good and can be 

used after chlorination. 

Sanitation facilities 

One community latrine can be provided per 20 persons. The sewage from the community 

latrines can be treated in septic  tanks  prior to disposal.  

Solid waste management from labour camps 

For solid waste collection, suitable number of masonry storage vats, each of 2 m3 capacity 

should be constructed at appropriate locations in various labour camps. These vats should 

be emptied at regular intervals and should be disposed at identified landfill sites. Suitable 

solid waste collection and disposal arrangement shall be provided. A suitable landfill site 
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should be identified and designed to contain municipal waste from various project 

township, labour colonies, etc. 

Provision of free fuel 

Project proponents in association with the state government should make necessary 

arrangements for distribution of kerosene oil and LPG. These fuel would be supplied at 

subsidized rates to the local/contract laborers for which provision has been kept in the 

cost estimate. 

7.2 ENVIRONMENTAL MANAGEMENT IN ROAD CONSTRUCTION 

The approach roads will have to be constructed as a part of the proposed project. Steeply 

sloping banks are liable to landslides, which can largely be controlled by provision of 

suitable drainage. Landslides is proposed to be stabilized by several methods i.e. 

engineering or bio-engineering measures alone or a combination of these.  Engineering 

solutions such as surface drainage, sub-surface drainage, toe protection and rock bolting 

can be used.  

7.3 MANAGEMENT OF MUCK DISPOSAL SITES 

In the hilly area, dumping is done after creating terraces; thus usable terraces are 

developed. The overall idea is to enhance/maintain aesthetic view in the surrounding area 

of the project in post construction period & avoid contamination of any land or water 

resource due to muck disposal. Suitable retaining walls shall be constructed to develop 

terraces so as to support the muck on vertical slope and for optimum space utilization. 

The muck disposal sites should be reclaimed with vegetation. 

7.4      STABILIZATION PLAN FOR QUARRY SITES 

The measures adopted for landscaping of quarry sites are listed as below: 

 The top 6-12” of soil will be removed before starting the quarrying activity or any 

other surface disturbance.  

 Top soil will be kept separate and stock piled so that it can be reused after 

quarrying is over for rehabilitation of sites. 

 Garland drains around quarry site shall be constructed to capture the runoff and 

divert the same to the nearest natural drain. 

 Depression and/or craters will be filled by the dumping materials consisting of 

boulders, rock, gravel and soil from nearby plant/working sites. 

 Retaining walls will be constructed at the filled up depressions of quarry sites to 

provide necessary support particularly where there are moderately steep slopes. 

 Concrete guards, shall be constructed to check the soil erosion of the area. 

 After the quarrying activities are over, these sites will be splattered with the 

leftovers of rocks and boulders, which will support growth of mosses and lichens, 
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which will act as ecological pioneers and initiate the process of succession and 

colonization.  

 The depressions/craters filled up with rock aggregates will be covered with top 

soil. 

 Revegetation of the dumping sites through „Integrated Biological and 

Biotechnological Approach‟  

7.5     RESTORATION AND LANDSCAPING OF PROJECT SITES 

The beautification would be carried out by developing flowering beds for plantation 

ornamental plant and flower garden. The beautification in the colony area would be 

carried out by development of flowering beds for plantation of ornamental plant, 

creepers, flower garden and a small park, construction of benches for sitting, resting 

sheds, walk way and fountain.  

7.6      GREENBELT DEVELOPMENT 

It is proposed to develop greenbelt around the perimeter of various project 

appurtenances, selected stretches along reservoir periphery, etc. This will be carried out 

in consultation with the State Forest Department. 

7.7 PUBLIC HEALTH DELIVERY SYSTEM 

A population of about 4,000 is likely to congregate during the construction phase. The 

labour population will be concentrated at two or three sites. It is proposed that during 

construction stage, the existing medical facilities of the Block Hospital at Baghmundi and 

the existing medical facilities of the nearby PPSP Project will be improved and upgraded 

to take care of the Health Care system of the Turga PSP working force. 

A first-aid post is to be provided at each of the major construction sites, so that workers 

are immediately attended to in case of an injury or accident.  

The first-aid post will have at least the following facilities : 

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

The total land required for the project is 292 ha, of which 234 ha forest land. About 234 

ha of Non-forest land would be acquired for compensatory afforestation purpose.  The unit 

cost of afforestation on forest land is Rs. 96,200/ha. The cost for afforestation of 234 ha is 

Rs. 225.12 lakh. In addition to above the project proponent will pay for the NPV, which 

shall be estimated by the Forest Department. The indigenous species shall be used for 

afforestation, which shall be selected in consultation with the Forest Department.    In 

addition, following measures are also recommended: 
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 Conservation of Avi-fauna  

 Training & Publicity Programmes 

 Anti-poaching measures  
 
7.9    CONTROL OF AIR POLLUTION 

The air pollution is basically generated due to primary crushing and fugitive dust from the 

heap of crushed material. The various crushers need to be provided with cyclones to 

control the dust generated while primarily crushing the stone aggregates. It should be 

mandatory for the contractors involved in crushing activities to install cyclone in the 

crusher. 

 

 

7.10 CONTROL OF WATER POLLUTION 

Construction phase 

During construction phase of the proposed project, 2 or 3 crushers are likely to operate at 

major construction sites. The effluent generated from crushers will have high suspended 

solids. It is proposed to provide settling tanks for treatment of effluent from various 

crushers. 

Operation phase 

During project operation phase, due to absence of any large-scale construction activity, 

the cause and source of water pollution will be much different. Since, only a small number 

of O&M staff will reside in the area in a well-designed existing colony of Purulia Pumped 

Storage Project, with sewage treatment plant and other infrastructure facilities. Hence, 

problems of water pollution due to disposal of sewage are not anticipated.  

7.11    FISH MANAGEMENT 

a) Release of minimum flow 

The dry segment of river between dam site and tail race at certain places may have 

shallow water subjecting the fish to prey by birds and other animals. It is therefore, 

considered to maintain a minimum flow to ensure survival and propagation of 

invertebrates and fish. For Turga Pumped Storage Project, the Environmental Flows for 

Upper and Lower Reservoir are given in Tables-6 and 7 respectively. 

Table-6: Recommended Environmental Flows for Upper Reservoir 

Month/Season Flow in 90% DY 
(MCM) 

Percentage of inflow 
as Environmental Flow 

Environmental 
Release (MCM) 

June 0.11 30% 0.03 

July 0.38 30% 0.11 

August 0.02 30% 0.006 

September 1.55 30% 0.47 

October 0.56 30% 0.17 

Monsoon (Total)- (A) 2.63 30% 0.786 
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Month/Season Flow in 90% DY 
(MCM) 

Percentage of inflow 
as Environmental Flow 

Environmental 
Release (MCM) 

Non-Monsoon (Total)- (B) 0.29 25% 0.0725 

Annual (A+B) 2.92 MCM  0.8585,  
say 0.86 MCM 

 
Table-7: Recommended Environmental Flows for Lower Reservoir 

Month/Season Flow in 90% DY 
(MCM) 

Percentage of inflow 
as Environmental Flow 

Environmental 
Release (MCM) 

June 0.17 30% 0.05 

July 0.58 30% 0.17 

August 0.04 30% 0.01 

September 2.37 30% 0.71 

October 0.86 30% 0.26 

Monsoon (Total)- (A) 4.01 30% 1.20 

Non-Monsoon (Total)- (B) 0.44 25% 0.11 

Annual (A+B) 4.45 MCM  1.31 MCM 

 

It is considered to release the environmental flow from very beginning of the construction 

of both the Dams, so that environmental and ecological aspects can be maintained 

properly in that area. The existing irrigation and drinking water requirements during filling 

period of reservoirs shall be met by diverting water from other sources e.g., Bamni nala. 

b)       Sustenance of Endemic Fisheries 

The commissioning of the proposed Turga Pumped Storage Project will increase the water 

availability in the project command area. It is proposed to stock the upper and lower 

reservoirs with fingerlings. Adequate infrastructure in terms of nurseries, rearing ponds, etc. 

shall be commissioned. 

7.12 NOISE CONTROL MEASURES                                           

Workers operating in high noise should be provided with effective personal protective 

measures such as ear muffs or ear plugs to be worn during periods of exposure. The other 

measures to control noise could be as follows:  

 Equipment and machineries should be maintained regularly to keep the noise 

generation at the design level; 

 Silencers and mufflers of the individual machineries to be regularly checked; 

 Exposure of workers to high noise areas, should be limited as per maximum 

exposure periods specified by OSHA. 

 
8.   CATCHMENT AREA TREATMENT (CAT) PLAN 

In the present report, CAT Plan as per the slope, land use pattern, soil 

characteristics has been suggested based on the prioritization of sub watersheds 

using SYI method. The objective of the SYI method is to prioritize sub-watershed in 
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a catchment area for treatment. The erosion category of various watersheds in the 

catchment area as per a SYI index is given in Table-8.  

Table-8:Area under different erosion categories 

Category Area (ha) Area (%) 

Low - - 

Medium 750 59.24 

High 516 40.76 

Total 1266 100.00 
 

 A CAT Plan comprising of following aspects is proposed: 

 Afforestation  

 Soil & Water Conservation Works 

 Silt Observation Points 

 Infrastructure Development 

 Research Training & Capacity Building 
 
 
 

9. LOCAL AREA DEVELOPMENT PLAN 

The area development activities proposed as a part of the plan given in following 

paragraphs: 

Upgradation of educational facilities 

The following activities are proposed under Local Area Development Plan: 

 Up-gradation of school fixtures, equipment  

 Improvement of drinking water and sanitation facilities 

 School bus service 

 Scholarship to students 

Improvement of Public Health Facilities 

 Furniture, Beds and other items 

 Up-gradation of Pathological laboratory 

 Up-gradation of operation theater (labor room) 

 

An amount of Rs. 2108.0 lakh is 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 Construction/Up-gradation schools in Study Area   554.0 

2 Scholarships to students in the Study Area  160.0 

3 Improvement of Public Health Facility   194.0 

4 Construction of Community Toilets 1200.0 
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S. 
No. 

Items Budget 
(Rs. lakh) 

 Total 2108.0 
 

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 
 

 

 

  

11.        SUMMARY OF 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 - 10 and 11 respectively.  

Table-10: Summary of Environmental Monitoring Programme during Project 
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 
each STP 

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 level Equivalent noise level  
(Leq) 

Once in 
three 
months 

At major 
construction sites. 

4. Ambient Air quality PM2.5, PM10, SO2 and NO2 Once every 
season 

At major 
construction sites 

5. Meteorological 
aspects 

Wind direction & velocity 
temperature humidity, 
rain 

Once every 
season 

At one of the 
ambient air quality 
sampling sites 

6. Ecology Status of afforestation 
programmess of green belt 
development, Terrestrial 
Flora and fauna and 

Once every 
season 
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S. No. Item Parameters Frequency Location 

aquatic ecology 

7. Aquatic ecology Phytoplanktons, 
zooplanktons, benthic life, 
fish composition  

Once every 
season 

 

Table-11: Summary of Environmental Monitoring Programme during Project Operation 
Phase 

S. 
No. 

Items Parameters Frequency Location 

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

Once every 
season 

 1 km upstream of 
submergence 
site. 

 Proposed Upper 
dam Reservoir. 

 1km downstream 
of the Proposed 
Upper dam site 

 Proposed Lower 
dam Reservoir 

 1, 3 and 5 km 
downstream of 
the Proposed 
Lower dam 
reservoir 

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. Ecology Status of afforestation 
programmess of green belt 
development, Terrestrial 
Flora and fauna and 
aquatic ecology 

Once every 
season 

- 

4. Water-related 
diseases 

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

Once every 
season 

 Villages adjacent 
to project sites 

5. Aquatic ecology Phytoplanktons, 
zooplanktons, benthic life, 
fish composition  

Once every 
season 

 1 km upstream of 
submergence 
site. 

 Proposed Upper 
dam Reservoir. 

 1km downstream 
of the Proposed 
Upper dam site 

 Proposed Lower 
dam Reservoir 

 1, 3 and 5 km 
downstream of 
the Proposed 
Lower dam 
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S. 
No. 

Items Parameters Frequency Location 

reservoir 

6. 
 

Landuse Landuse pattern using 
satellite data 

Once in a 
year 

Catchment area 

 
The cost required for implementation of the Environmental Monitoring Programme is of 

the order of Rs. 187.23 lakh. 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 63 months. The details 

are given in Table-12.  

Table-12: Cost for Implementing Environmental Monitoring Programme during   
                  construction phase 

S. 
No 

Item 
Cost 
(Rs. 
lakh/year) 

Total cost for construction 
period 
of 63 months with 10% 
escalation per year  (Rs. in 
lakh) 

1 Water quality 0.96 6.25 

2 Ambient Air quality 4.80 31.25 

3. Ecology 18.00 117.18 

4. Incidence of water related diseases 5.00 32.55 

 Total 28.76 187.23 

 
The cost required for implementation of the Environmental Monitoring Programme in 

operation phase is of the order of Rs. 29.26 lakh/year. The details are given in Table-13.  

 

Table-13: Cost for Implementing Environmental Monitoring Programme  during 
operation phase 

S. 
No. 

Item 
Cost 
(Rs. in Lakh/year) 

1. Water quality 1.26 

2. Ecology 18.00 

3. Incidence of water related diseases 5.00 

4. Land use pattern 5.00 

 Total 29.26 

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

(EMP) is Rs.4522.85 lakh or Rs. 45.23 crore. The details are given in Table-14. 

Table-14: Cost for Implementing Environmental Management Plan 

S. No. Item Cost (Rs. Lakh) 

1. Catchment Area Treatment 409.65 

2. Compensatory Afforestation, & Bio-diversity Conservation 483.50 

3. Fisheries Management 88.70 

4. Greenbelt development 16.80 

5. Water pollution control 20.00 

6. Environmental Management in labour camps 204.75 

7. Public health delivery system 308.23 

8. Muck management 120.00 

9. Stabilization of Quarry  sites 60.00 

10. Restoration and Landscaping of construction sites 20.00 

11. Environmental management in road construction 40.00 

12. Energy Conservation measures 312.37 

13. Disaster Management Plan 40.00 

14. Local Area Development Plan 2108.00 

15. Plan to preserve cultural identity of the locals 98.12 

16. Environmental Monitoring during construction phase  187.23 

17. Purchase of meteorological instruments 4.50 

17. Purchase of noise meter 1.00 

 Total 4522.85 

 


