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1. EXECUTIVE SUMMARY 
 


Sasan Power Limited (SPL), a wholly owned subsidiary of Reliance Power Limited 
(RPL), is operating the 3,960 MW Sasan Ultra Mega Power Project in Singrauli 


District, Madhya Pradesh, India.  


 


The Moher and Moher-Amlohri Extension Opencast Coalmine Project (MMAEOCP) 
is situated in Singrauli district of Madhya Pradesh covering about 20.37 sq km 


consisting of quarry area, project office, workshop, external OB dump, safety zone, 


etc. Out of 20.37 sq. km area, the Mine Lease area is 15.39 sq km. The site is 
located in the South-western part of the Moher Sub-basin in Singrauli Coalfields. The 


Moher Block is contiguous with Amlohri Coal Mine of NCL in the east, Semaria Coal 


Block in the west Gorbi Block B in the North. The Moher Amlohri Extension has 


Amlohri geological block in the south, Moher Block in the west, Nigahi North 


extension and Nigahi Dip Extension in the east and Bijul dip side block in the north. 


The area of the proposed site falls in Survey of India topo-sheet No. 63L/12. 


 


The life of the mines is estimated as 40 years for mine capacity of 12 MTPA whereas 


the same is 29 years for mine capacity of 20 MTPA.  


 
Purpose & Scope of Annual Monitoring Report (AMR) 
SPL has borrowed funds from US EXIM. The present report has been prepared to 


describe the annual monitoring review of environment, social, health, safety and 
social aspects of the mine. 


As indicated, SPL has obtained funding from lenders - the Equator Principles 


Financial Institutions (the lending EPFIs) viz., the Export Import Bank of the United 


States (the US EX-IM Bank), requiring the EPFI borrower to comply with the Equator 
Principles (July 2006 Edition and as amended in June 2013) and US EX-IM Bank to 


comply with the requirements of the Performance Standards (as revised in January 


2012) of International Finance Corporation (IFC). 
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This report has been prepared to review the annual monitoring of Moher & Moher-


Amlohri extension opencast coal mine for the period from April’14 to March’15. 


 


2. INTRODUCTION 
 


Sasan Power Limited, a wholly owned subsidiary of Reliance Power Limited, has 


established 3960MW Coal-based Thermal Ultra Mega Power Plant near Sasan 
village in Singrauli District of Madhya Pradesh.  


SPL is supplying electricity from Sasan UMPP to fourteen distribution companies in 


seven states namely Madhya Pradesh, Uttar Pradesh, Delhi, Rajasthan, Punjab, 
Haryana and Uttarakhand. 


 


The Coal Blocks of Moher and Moher Amlohri Extension in Singrauli District, Madhya 


Pradesh has been allotted to the plant as its captive coal mines to fulfill its coal 


requirements. 


The site is located in the South-western part of the Moher Sub-basin in Singrauli 


Coalfields and covers an area of about 15.39 sq. km. 


The site is located in the South-western part of the Moher Sub-basin in Singrauli 


Coalfields and covers an area of about 15.39 sq. km. The Moher Block is contiguous 


with Amlohri Coal Mining Project in the east, Semaria Coal Block in the west Gorbi 
Block B in the North. The Moher Amlohri Extension has Amlohri geological block in 


the south, Moher Block in the west, Nigahi North extension and Nigahi Dip Extension 


in the east and Bijul Underground mines in the north. 
 The Net Geological Reserve in Moher and Moher-Amlohri coal blcok is 575 Mt while 


the total mineable reserve is 470.43Mt. 


The estimated overburden volume for Moher has been calculated as 1105.54Mm3 


with a stripping ratio of 4.03 while for Moher Amlohri Extension the figures are 
788.19Mm3 and 5.37 respectively. The total overburden to be removed will be 


1893Mm3 with a stripping ratio of 4.0. 
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The project is classified as ‘A’ category under the MoEF notification dated 14th 


September 2006 and involves mining of coal.  


Sasan Ultra Mega Power Project (UMPP) is a Government of India’s (GOI) initiative 


for building large scale power projects in India.  As per the UMPP scheme, each 


UMPP is initially developed through a Special Purpose Vehicle (SPV) which is a 


wholly owned subsidiary of Power Finance Corporation (PFC), Government of India 
undertaking. The SPV is responsible for activities like site selection, obtaining coal 


mines wherever applicable, acquiring land, obtaining various clearances & approvals. 


Thereafter, PFC carries out an International Competitive Bidding process & transfers 
the SPV to successful bidder quoting lowest levelised tariff.  


Sasan Power Ltd (SPL) is the SPV established by PFC to develop the Sasan UMPP. 


SPL was handed over to Reliance Power Ltd which emerged as the lowest bidder in 


terms of levelised tariff for Sasan UMPP and is being developed on Build, Own & 
Operate (BOO) basis. Sasan UMPP is 3960 MW pit-head coal based power project. 


This project supplies power at extremely competitive levelised tariff of Rs 1.196/kWh 


(US Cents 1.49/kWh) which would benefit 42 Crore of population in the seven states 
(Madhya Pradesh, Uttar Pradesh, Delhi, Rajasthan, Punjab, Haryana and 


Uttaranchal). 


 


2.1 MINES OVERVIEW 


The Moher and Moher-Amlohri Extension Coal Mine is located in Singrauli District, 
Madhya Pradesh. The site is located in the South-western part of the Moher Sub-


basin in Singrauli Coalfields and covers an area of about 15.39 sq. km. The Moher 


Block is contiguous with Amlohri Coal Mining Project in the east, Semaria Coal Block 
in the west Gorbi Block B in the North. The Moher Amlohri Extension has Amlohri 


geological block in the south, Moher Block in the west, Nigahi North extension and 


Nigahi Dip Extension in the east and Bijul underground mines in the north. The area 
of the site falls in Survey of India Toposheet No. 63L/12.  


The total land requirement for the project will be 2037 hectares. Out of the total land 


required, the mine lease area is 1539 Ha and an additional 498 ha has been 


identified for external OB Dump and Infrastructure.  
Mine progress achieved during FY2014-15 can be described in a nutshell as below: 
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1. Box cut 


 South Pit: completed 


 Mid Pit : completed 


 North Pit : Under Progress 


 


   2. Dragline No. 1  
 1st Cut completed 


 2nd Cut working 


 
3. Dragline No. 2  


 1
st
 Cut working 


 


4.  Electrical Ring main 


 Eastern part completed 
 Western part under progress 


  


5. Haul roads: Completed 
 


6. NRP Corridor: Completed  


 


2.2 MINING ACHIEVED 


For the reporting period Moher, Moher-Amlohri Extension mine has achieved 
production of OB and coal are given in the table below. 


 


Period 
OB 


Removed 


(million BCM) 


Actual Coal 
Production Achieved 


(million Tonnes) 


Apr’14 to Mar ‘15 
              


30.50  


                                     


9.41 
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2.3 MINING EQUIPMENT  


Sasan Power Limited has deployed the largest HEMM fleet for mining Moher & 


Moher-Amlohri Extension coal block.  
The major HEMM fleet deployed is given below: 


 


S.N
o. 


HEMM No. in 
operation 


Capacity/Rating 


 1 Drill 9 250 mm & 311 mm 


2 Electric rope Shovel 6 Bucket:42 m3 


 
3 Front End Loader 2 Bucket: 42 m3 


4 Dumper 52 240MT 


4 Dozer 16 240-850 HP 


5 Grader 8 280 HP 


6 Water Sprinkler 4 70 KL 


 


2.4 INFRASTRUCTURE FACILITY 


Infrastructure facilities to support mine operation have been constructed on site. 
These are  


 Centralised lubrication system - Completed & in use  


 Tyre shop - In use  


 Store shed - Completed and in use  


 Diesel dispensing unit - In operation  


 Time office, Fire station, First-Aid Building - Completed & in use  


 132 kV substation - Completed & in use  


 ETP (50m3) -  in operation  


 Hazardous waste storage yard - Constructed and in use  


 Temporary site office 


3. MINE OPERATION 
 


The mining technology is Open-Cast method of working with FE Loader-dumper, 
shovel-dumper and dragline combination for coal extraction and overburden removal. 
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Shovel dumper combination is used with horizontal slicing in top overburden benches 


and inclined slicing in bottom most benches. The width and gradient of the haul road 


is maintained as per permissible limits as prescribed by Director General of Mines 


Safety (DGMS). The draglines will be used to remove inter parting for side casting 


into the de-coaled area. 


Method of working of the mine is described as below: 
1. Shovel dumper combination with inclined slicing in top over burden benches 


above Dragline sitting level.  


2. The draglines are used to remove inter parting between Turra and Purewa 
seam for side casting into the de-coaled area.  


3. FE Loader -Dumper combination for coal extraction. 


4.  Drilling and blasting for both overburden and coal benches before excavation.   


5. Inclined Drilling is performed for Dragline benches and vertical drilling for 
Shovel Benches 


Coal is transported in the following mode: 


1.  From face to receiving pits – by Dump trucks  
2.  From receiving pit to power plant  –by Overland Conveyor 


SPL’s Performance in the financial year 2014-15 is as follows: 


FY Coal 
(million Metric Tonnes) 


Overburden 
(million BCM) 


2014-15 9.405 30.50 


 


4. RESOURCE MANAGEMENT 
Resources at the coal mine are managed optimally as per demand and availability of 


various resources. A balance is maintained in resource utilization and management. 


5. WATER MANAGEMENT 
Water in the mine is managed judiciously keeping in view that it is a basic 


requirement for the smooth operation of the mine. Two siltation ponds have been 


constructed at mine to store rain water and water from mine pit. Further water 
requirement is supplemented by water supply system power plant. Treated effluent 


from ETP is recycled /reused for water sprinkling / green belt development.  
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Rain water harvesting pits 3 nos has been constructed at mine for ground water 


recharging. 


6. UPDATE ON IMPLEMENTATION OF OESMP   
 


Sasan Power Ltd (SPL) has adopted the best mining technology deploying the 


largest HEMM fleet for coal mining at Moher, Moher Amlohri Extension Coal Mine, 
which is at par with international bench mark. SPL has developed Environmental 


Social Management Plan (ESMP) which is being practiced at site.  The operation 


phase OESMP dated 14.01.2015 is kept in mine office for reference. 


7. ORGANIZATION 
 
A multidisciplinary team headed by a senior executive reporting to the head of the 


mines is responsible for implementation of various environment, health, safety and 
social activities at Moher, Moher-Amlohri coal mine (MMAOCP). Mine Manager is 


responsible for ensuring compoliance as per the statutory requirements. 


8. ENVIRONMENT MANAGEMENT 
 


SPL carries out various operational activities such as dozing, grading, removal of top 


soil, drilling, blasting and Coal and OB transportation in the course of coal mining. 
Therefore, to mitigate the adverse impact of the mining activities on environment, 


SPL has adopted all possible sustainable practices at Moher & Moher-Amlohri 


Extension Open Cast Coal mine (MMAOCP). 


 
Various measures taken at MMAOCP are given below: 


 


8.1  AIR QUALITY MONITORING AND CONTROL MEASURES 
 
Environment Department of Sasan Coal Mine is responsible for the integration of 


environmental concerns and sustainable methods into core operational activities to 


reduce impact on environment. 
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Regular monitoring of ambient air quality monitoring is carried out at six locations 


through a third party agency approved by Ministry of Environment and Forest and 


having NABL Accredited Lab. Monthly reports are being submitted to Pollution 


Control board as a part of compliance. Also these datas are reviewed by ERM during 


quarterly audit of Sasan 


Air quality data shows that quality of ambient air is within the permissible limit of SPL 
operational area. Air quality monitoring data is given in clause no.8.1.8 


 


8.1.1 Fugitive Dust Control measures 


a) Haul road and OB dumps 


SPL has deployed 4 nos. of water sprinklers having capacity of 70KL fitted with 


pneumatically operated water valves for dust suppression on haul road. Dust 


Suppression is a regularly carried out by these water sprinklers in the haul road. 


Bag Filters installed with air impulse bag duster for dust extraction at coal crusher.  


CHP and Transfer Points: Air Pollution control measures such as steel cladding/ 


steel roofs/hoods provided for conveyor belt and in the crusher house Automated 


Dust ectraction system and transfer point Dry Fog dust suppression system is 


provided. 


Fugitive Dust emission is regularly monitored by the method of Gravimetric sampling 


to assess the contents of SPM, RPM, and heavy metals such as Hg, As, Cr etc. As 


per the test result heavy metals is below deductible limit. 


8.1.2 Noise Management 


 Monitoring of Ambient Noise Quality as well as Workplace is being carried out 


regularly in order to assess the impact of Noise level in the work place. 


Ambient Noise Quality is monitored as per standard guidelines published by CPCB 
with the help of an Integrated Sound Level Meter. 


SPL has conducted ambient noise monitoring at 10 locations within the mines and in 


the vicinity to monitor the noise levels in the area. The maximum and minimum 


ambient noise levels recorded are 63.4 dB(A) and 41.76 dB(A) near CHP Working 


Area, Amlohri village respectively. The summary of Annual Ambient Noise Monitoring 
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is given below. The results reveal that the noise levels observed are within the 


permissible limits. 


 
Noise Monitoring (Apr, 2014-Mar, 2015) 


S.No. Locations Day dB(A) Night dB(A) 
Lmax Lmin Leq Leq 


1. Haul Road near 


Time Office 


54.55 46.14 55.5 44.83 


2. Near CHP Working 
Area, Naugarh 


62.14 54.90 63.4 53.5 


3. Near ETP/WO 


Workshop Area 


55.4 45.1 56.77 43.60 


4. Near Admin Office 54.2 45.3 56.41 43.5 


5. Near Labour 


Camp/Security 


Barrier 


56.4 46.88 58 44.8 


6. Near TH-4 & TH-5 


(OLC) 


56.7 46.4 57.95 44.37 


7. Near R&R Colony 


(Krishna Vihar) 52.3 43.9 53.54 42.35 


8. Moher village 52.1 43.8 54.56 42.8 


9. Teldah village 52.5 44.1 53.28 42.7 


10. Amlohri village 51.84 42.9 52.4 41.76 


 


8.1.3 Occupational Noise monitoring 


Workplace/Occupational Noise monitoring is carried out as per DGMS and OSHAS 
guidelines with the help of a Personal Dosimeter to evaluate the Time Weighted 


Average of the Sound Pressure Level and its Dose. 


Monitoring is performed once in a quarter. 
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8.1.4 Water drainage system 


SPL has prepared year wise drainage plan and implemented at site. Dewatering 


pumps are installed at pit faces to drain pit water.  


 


The Drainage system have been made with the provisions of check dams and catch 
drains to arrest the silt laden with coal prior to the final discharge to the siltation 


pond where the flow of the pit run-off and the mine pit water is arrested to ensure 


sedimentation of the silt, The Siltation pond/ Sump is de-silted in the pre-monsoon 
season so as to accommodate the maximum overflow of the mine drainage water. 


The water collected in the silation pond is reused for water sprinkling and plantation 


purpose. 


a)  Catch drains: Catch drains have been constructed to collect and drain water to 


sump and siltation ponds. Catch drains are provided with check dams to arrest silt 
and sediment flow with water. 


b) Garland drains: Garland drains/ Toe-Wall and Foot Drains (3mx3m) are 


constructed to arrest discharge of runoff with silt and sedimens surging into areas 


adjoining the periphery of OB dump. 


S.No. Locations Sound Pressure Level (dB(A) 


Leq (Max) Leq(Min) TWA (8 
hr) 


       1. Dump Yard  


(Nr. Dumper) 74.1 66.95 70.83 


2. Secondary Crusher 
House (SCH) 73.9 64.9 69.71 


3. Nr. Coal Transfer 


Points(TH4/Th5) 72.35 62.85 67.87 


4. Time Office 70.2 58.5 64.39 


5. Erection Yard 
75.2 64.1 71.67 
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c) Siltation pond: Siltation Pond with capacity of 1,76,650 cu.m has been 


constructed for ensuring proper retention period for the siltation process of dust 


laden flow. 


8.1.5 Pollution Control Measures at HEMM Work Shop 


SPL’s HEMM fleets selected for coal mining is considering minimal impact on 
environment during operation. 


 


a.)  HEMM for OB removal and reclamation (Dragline) CAT-8200AC-DL 
Power Consumption: Consumes less power, produces less heat and sound. 


 Energy savings, accompanied by higher productivity with AC IGBT electrics. 


 Fully electric machine with minimal sight emissions. 


b.) Environment Friendly Drilling: Atlas Copco Blast Hole Drill Pit Viper -271 


 Hydraulically retractable dust curtains. 


 Dust Extractor with water flushing system 


 16.8m clean hole in a single pass. 


 Electronic air regulation system (EARS) Ensures reduced power and fuel 


consumption. 


 


Regular maintenance is carried out to ensure availability of the HEMM for Mining 
operation. During equipments mainetance actity used oil and residual wastes 


contaminated with oil which are hazardous in nature.  
To handle hazardous wastes as per hazardous waste management plan these 
wastes are collected and after due segregation and disposed off through a recycler 


recognized by Pollution Control Boards. 
 


c.) HEMM Washing 
In addition to the above measures implemented on-site for regulating the 


Maintenance activity without affecting environment in an adverse manner, there is 


also a designated washing Bay near tyre shop where the HEMM after operation and 
prior to their scheduled maintenance are properly cleaning is done. 
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 The Washing Bay effluent is connected to the ETP for treatement. ETP with a 


capacity of washing effluent @50m3/hr installed at the site for this purpose. The 


treated water is reused for sprinkling purpose. 


8.1.6 Overburden & Solid Waste Management 


a) OB Management 
During FY2014-15 total quantity of Overburden removed from the Moher & Moher-


Amlohri Extension Open Cast Coal Mine (MMAEOCM) operation is 30.50 Million 


BCM, out of which 25.78 Million BCM OB was used for backfilling within the open Pit 
Mine voids/ De-coaled area. Remaining Quantity of Overburden generated during the 


year was stored at a designated external Dumping zone. 


Overburden generated out of mining operation is properly stacked at external 


dumpsite in a bench wise manner. It is planned by SPL to upkeep the Dumping 
Activity within three benches each of 30m height and the ultimate slope maintained 


at 280. 


In addition to these measures Garland drains along with the Foot drains all along the 


periphery of the OB dump is constructed and properly maintained from time to time 


to arrest the silt and sediment flow from the dumps. 


 
b) Solid Waste Management 


 
Solid waste generated at site consists of Food waste (organic) from the canteens, 


disposable bags/ tea cups, garbage waste generated from the packing materials, etc. 
These are collected and segregated in different containers then with the help of a 


local approved agency these wastes are disposed off through. 


 


8.1.7 Hazardous Waste Management 


SPL has already obtained the Permission from the Madhya Pradesh Pollution 
Control Board under Hazardous Waste Management & Handling rule, 2008 to ensure 


standard procedures for dealing with the Hazardous Wastes on site. 
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The Authorization is valid for a period for a period of five years from 2012-2017. The 


category of Hazardous waste for generation of which SPL has got consent from the 


Board are HW category-5.1 and HW category-5.2  


Details of HW Authorization: Validity: 2012-2017 (five years) 


                         
 


 


 


 
 


 


 


 
Hazardous waste generated on site at MMAEOCM arise out of maintenance of 


HEMM is carried out as Per Standard Practices and guidelines published by the 


CPCB for the management of HW M& H rule, 2008. 
These wastes generated on site are collected and stored in HW storage shed and 


same is also disposed off through an authorized recycler having valid authorization 


from the State Pollution Control Boards. 


FORMS maintained 


1.) FORM-12 : labeling done on the transporting vehicle 


2.) FORM-3    : Internal Inventory maintaining sheet 


3.) FORM-13  : Six copies of Manifestos maintained prior to the Disposal 
4.) FORM-4    : Annual Returns submitted before MPPCB 


 


HW Disposal details for FY-2014-15: 
 


Category     
 


Quantity of 
Generation                         


Storing period 


HW-5.1 (Used Oil)                    200MT/year                                            
90 days 


 


 


HW-5.2 (Residual Wastes   


contaminated with oil) 


2.4 MT/year                                            90 days 


Category 


 


Authorized 
Quantity 


Disposal 
Quantity 


HW-5.1 (Used 


Oil) 


200MT/yea


r 


32.1 MT 
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Hazardous Waste Spill Incidence and preventive measures   
Regular Monitoring carried out by Environment Management team to ensure no 


spillage of hazardous waste at site. As a proactive approach all necessary spill 


control materials are maintained on site. Spill control Kit such as absorbents like Saw 
Dust and Peat Moss are stored and applied in case of minor spill incidences that 


occur under the hazardous Waste Storage shed during the transfer of used oil into 


the MS Barrell.  


One Collection pit is also constructed within the HW storage shed to collect the 
spilled used oil from where it is again collected with the help of Barrell pump.   


8.1.8 Environmental Monitoring and Reporting 


 SPL is monitoring ambient air quality, fugitive dust, Occupational Dust by Personal 


Dust Samplers, ambient noise, work place noise, surface water and ground water 


quality, etc. in and around Mines as per the statuatory requirement and reports are 
submitted to Pollution Control Board. The summary of Annual Environmental 


Monitoring carried out is given below: 


8.1.8.1 Ambient Air Quality Monitoring:  
The Ambient Air Quality Monitoring was carried out as per standard monitoring 


methodologies prescribed in NAAQS-2009, at 6 locations- three in the core zone and 


three in the buffer zone. The monitoring stations were decided in consultation with 


the MPPCB. The Ambient Air quality monitoring stations for buffer zones being 


Amlohri Village, Moher Village, Teldah Village, and the core zone monitoring stations 
are ETP Building, Nr. Substation and Nr.Project Office. The concentrations of PM10, 


PM2.5, SO2 and NOx at all the locations were found to be within permissible limits.  


Summary of Ambient Air Quality Monitoring for the Station-Project Office is given in 


the table below:- 
 


 


HW-5.2 (Residual 


Wastes           


contaminated with oil) 


2.4 


MT/year 
- 
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AMBIENT AIR QUALITY - FY-2014-15,   AAQ STATION-Nr.PROJECT OFFICE 


PARAMETERS (Concentration in µg/m³) PARAMETERS (Concentration in µg/m³) 
A


PR
IL


-1
4 


PM10 PM2.5 SO2 NOx 


O
C


TO
B


ER
-1


4 


PM10 PM2.5 SO2 NOx 
62.36 38.42 10.2 23.36 66 35.2 10 25.3 


72 35.36 12.1 27.58 65.32 36.4 9.5 25 


72 35.36 12.1 27.58 63.2 33.2 10.1 23.4 


58.23 31.25 9.96 19.63 65.7 33.3 9.6 21.7 


59.56 33.36 9.1 22.36 64.9 32.7 10.3 24 


58.23 31.25 9.96 19.36 63 35.6 9.4 22.2 


58.26 34.63 11.23 25.6 62.6 35.5 10 24.6 


  PM10 PM2.5 SO2 NOx 63.1 32.6 10.5 26.2 


M
A


Y-
14


 


66.82 36.13 11.2 22.36 


NO
VE


M
B


ER
-1


4 


PM10 PM2.5 SO2 NOx 
69.52 37.3 10.2 18.11 65.3 32.1 9 22.45 


72.3 30.12 9.96 28.52 66.7 36.4 11 25.3 


55.63 29.52 9.56 22.52 64.3 31.7 10.2 22.4 


61.2 32.3 13.23 25 65 32 9.5 21.5 


71.42 36.23 11.23 24.56 65.7 34.3 9.3 26.12 


54.23 30.23 10.23 20.12 62.1 35 10.2 23 


  PM10 PM2.5 SO2 NOx 63.6 35.4 9.7 24 


JU
N


E-
14


 


63 35 11.7 22.6 63 32.7 10.55 25.7 


73.1 36.2 12 25.6 


D
EC


EM
BE


R
-1


4 


PM10 PM2.5 SO2 NOx 
69.3 34.4 11.3 26.2 63.4 33.4 10.3 24 


61.7 32.4 10.1 20.5 65 35.3 10.4 25 


60.7 35.6 10.2 21.75 63.9 32.3 9.5 23.4 


68 30.2 10.2 20.5 65.3 33.5 9.4 22.4 


  PM10 PM2.5 SO2 NOx 63.2 34.1 10 25.9 


JU
LY


-1
4 


62.3 35.6 10.5 26.3 62.8 35.2 9.7 24.5 


64.5 34.6 9.63 25.8 64.5 34.4 9.8 23.6 


63.5 32.6 10.2 26.3 64.8 33.6 10.3 24.2 


52.6 30.5 10.6 24.5 52.6 30.5 10.6 24.5 


50.2 39.6 9.6 23.6 


JA
N


U
AR


Y-
15


 


PM10 PM2.5 SO2 NOx 
65.4 35.6 10.5 24.5 55.2 32.6 9.8 22.2 


64.3 34.6 10.8 25.6 56.5 31.9 10 23.4 


62.3 32.1 10.3 24.5 56.3 33.6 10.3 24.8 


  PM10 PM2.5 SO2 NOx 55.2 34.1 9.5 25.7 
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AU
G


US
T-


14
 


61.3 36.9 9.6 24.6 54.9 35.6 9.4 25 


63.2 34.7 10.2 25.3 53.6 34.8 10.2 24.1 


64.5 35.2 10.5 23.6 55.9 32.6 9.6 24 


67.2 31.2 10.6 22.6 54.7 33.6 10.7 24.3 


65.3 32.6 9.3 24.1 


Fe
br


ua
ry


-1
5 


PM10 PM2.5 SO2 NOx 
64.2 34.6 10.3 25.2 55.64 35.3 9.3 25 


63.8 32.9 10.5 26.1 54 35.5 9.8 24 


65.1 33.6 10.8 25.3 63.3 34.4 10.5 22.3 


SE
PT


EM
B


ER
-1


4 


PM10 PM2.5 SO2 NOx 61.2 34 10.6 24 


61.8 36 9.8 26.5 63 34.6 9.8 24.1 


64.5 35.2 10.5 25.4 57 35 9.9 24.2 


64.2 35.8 10.6 23.1 51 33.9 10.4 23.6 


66.5 31.9 9.9 22.8 56.46 38.8 10 24.5 


65.3 33.2 9.5 24.6 
M


AR
CH


-1
5 


PM10 PM2.5 SO2 NOx 
64.8 36.8 10.1 25.3 54.3 33.8 10.2 23.4 


63.7 33.7 10.8 26.3 53.2 34.2 9.9 24.6 


65.7 31.9 10 23.9 53.9 33.6 10.5 25 


     


60.2 36 10 24.9 


     


62.2 34.7 9.5 25 


     


58.2 35.6 8.9 23.4 


24 Hr Average PM10 PM2.5 SO2 NOx 59.3 35 10.1 23.2 


NAAQS Limit 100.00 60.00 80.00 80.00 60.7 36.2 9.6 24 


 
 


      


Month 


(Av.Concentration in µg/m³) 
 PM10 PM2.5 SO2 NOx 
     Apr-14 62.94 34.23 10.66 23.63 


     May-14 64.44 33.11 10.80 23.02 


     Jun-14 65.96 33.96 10.91 22.85 


     Jul-14 60.63 34.4 10.26 25.13 


     Aug-14 64.32 33.96 10.22 24.6 


     Sep-14 64.56 34.31 10.15 24.73 


     Oct-14 64.22 34.31 9.92 24.05 


     Nov-14 64.46 33.7 9.93 23.80 


     Dec-14 62.83 33.58 10 24.16 
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Summary of Ambient Air Quality Monitoring for the Station-ETP Building is given 


below:- 
 


AMBIENT AIR QUALITY AAQ STATION  at ETP  building 


PARAMETERS (Concentration in µg/m³) 
 


PARAMETERS (Concentration in µg/m³) 


A
PR


IL
-1


4 


PM10 PM2.5 SO2 NOx 
 


O
C


TO
B


ER
-1


4 


PM1
0 PM2.5 SO2 NOx 


72.1 45.5 18.2 24.22 


 


65.4 38.23 10.53 24.95 


75.58 41.22 10.62 26.23 


 


63.25 34.21 9.65 24.31 


70 36.52 13 23.35 


 


59.32 35.31 8.23 21.42 


55.46 33.21 9.28 21.14 
 


62.1 37.54 9.13 22.67 


62.25 32.3 12.1 31.2 
 


66 33.35 7.58 20.58 


70.6 35.36 16.22 26.25 
 


61.5 35.95 9.58 23.41 


62.2 35.25 10.23 26.2 


 


63.2 30.78 9.87 24 


M
A


Y-
14


 


PM10 PM2.5 SO2 NOx 
 


64.48 31.25 8.54 21.65 


74.45 40.63 9 25.63 


 


NO
VE


M
B


ER
-1


4 


PM1
0 PM2.5 SO2 NOx 


71.36 39 13.25 25.12 


 


71.5 36.6 11 23.4 


68.52 37.45 9.12 21.36 


 


68 35.4 10.89 25.5 


58.56 31.23 12.52 28 


 


67.2 34.4 10 24.33 


61.25 34.52 11.36 21.36 


 


69.9 37 9.5 24.15 


62.63 33.23 9.12 20.13 


 


63.4 35 9.45 21 


        


 


64 34.23 10.89 26.85 
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JU
N


E-
14


 
PM10 PM2.5 SO2 NOx 


 
65.5 33 9.98 23 


68.3 44.6 17.3 25.2 


 


68.55 35.8 10.35 23.75 


73.6 40.2 11.6 27.6 


 


D
EC


EM
B


ER
-1


4 


PM1
0 PM2.5 SO2 NOx 


71 35.9 11.3 24.5 


 


68.5 34.2 9.4 21.3 


56.7 31.3 10.6 26.7 
 


69 34.5 9.6 24.2 


63.3 33.6 11.2 30.6 
 


70.2 36.6 10 24.5 


JU
LY


-1
4 


PM10 PM2.5 SO2 NOx 
 


68.6 35.5 9.7 25.6 


70.3 34.5 10.3 22.6 


 


64.3 35.4 9.5 20.4 


66.5 37.5 9.6 23.6 


 


65.6 34.1 10.3 21.7 


60.3 35.9 9.3 22.5 


 


64.3 33.9 9.4 22 


68.5 38.4 10.5 22.9 
 


66.9 35 10.6 23.6 


61.5 35.6 11 24.5 
 


        


60.3 38.5 11.3 27.8 


 


JA
N


U
AR


Y-
15


 
PM1
0 PM2.5 SO2 NOx 


61.8 35.6 9.63 26.5 


 


56.3 33.5 9.2 22.4 


60.8 35.9 10.2 25.6 


 


55.8 32.5 9.2 23.5 


AU
G


US
T-


14
 


PM10 PM2.5 SO2 NOx 
 


56.1 32.6 9.4 24.9 


65.8 33.6 11.2 23.6 


 


56.4 31.6 9.8 24 


67.5 35.2 10.6 22.5 


 


55.2 33.6 9.7 22.2 


71 34.6 10.5 20.1 


 


55.3 33.8 10.1 21.7 


70.4 35.1 9.8 19.8 


 


52.4 33.6 10 22 


63.2 35.2 9.7 23.6 


 


54.3 32.1 9.9 23 


65.4 34.8 10.6 22.4 


 


Fe
br


ua
ry


-1
5 


PM1
0 PM2.5 SO2 NOx 


64.2 32.6 9.8 25.8 


 


58.25 35.5 10.5 21 


62.3 34.2 10.4 24.1 


 


63.32 34.2 10 22.7 


SE
PT


EM
B


ER
-1


4 


PM10 PM2.5 SO2 NOx 
 


59.14 34.8 9.5 24.5 


65.5 32.4 10.5 24.7 


 


61.23 35.9 9.7 25.3 


68.2 35.7 10.1 23.4 


 


64.52 36 8.8 24 


69.6 33.7 9.9 20.3 
 


58.36 36.4 10.2 23 


71.8 36.8 9.7 20 
 


57.45 34.2 9.5 23.5 


64.5 31.8 9.5 25.1 
 


55.82 33.2 10.3 23.7 


66.9 34.2 10.2 23 


 


M
AR


C
H


-1
5 PM1


0 PM2.5 SO2 NOx 
63.2 32.6 9.7 24.3 


 


58.3 36.4 9.8 23.4 
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61.7 35.5 10.6 23.8 


 


60.4 35.2 9.9 21.5 


      


62.3 35 10.2 24 


      
59 34.6 9.5 25 


          


      


61.3 35 8.9 23.8 


      


57.3 36 9.7 24.5 


58.7 34.9 10 24.7 


      
56.3 34 9.3 24 


 


 
Ambient Air Quality Monitoring for the Station-Substation Building is given 


below: 
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PARAMETERS (Concentration in µg/m³) 
 


PARAMETERS (Concentration in 
µg/m³) 


AP
R


IL
-1


4 


PM10 PM2.5 SO2 NOx 
 


O
C


TO
B


ER
-1


4 


PM10 PM2.5 SO2 NOx 
72.4 40.62 10 24.6 


 
61.25 32.51 11.2 25.4 


70.35 40 14.55 26.1 65.32 34.69 9.3 24.3 


69.5 38.4 10.12 22.4 
 


59.36 33.5 10.5 20.4 


59.57 32.24 12.53 29 
 


63.54 31.25 10.9 25.45 


62.25 35.5 12.4 22.3 
 


61.57 36.41 11 21.6 


61.6 34.24 10.15 21.13 
 


60 35.87 9.6 22.5 


  


        
 


63.5 34.1 11.3 23.7 


M
AY


-1
4 


PM10 PM2.5 SO2 NOx 
 


64.2 34.32 9 22 


70.12 38.56 13.23 23.23 
 


NO
VE


M
BE


R
-1


4 
PM10 PM2.5 SO2 NOx 


76.85 41.23 9.63 25.23 
 


65 35 10.3 22 


65.63 38.56 12 22.36 63.1 33.2 10.5 23.4 


59.45 33.23 9.23 20.13 
 


60.2 32.2 9.4 21.5 


61.23 31.25 10.12 30.23 
 


64.4 31 11.32 25 


68.63 36.32 13.25 25.23 
 


63 36.3 11.1 25.5 


  


        
 


62 35 9.35 21.6 


JU
NE


-1
4 


PM10 PM2.5 SO2 NOx 
 


63.8 34.3 11 22.46 


68.20 38.60 9.30 25.00 
 


62.8 34 10.6 24 


69.70 35.70 12.60 25.10 
 


DE
CE


M
B


ER
-1


4 


PM10 PM2.5 SO2 NOx 
67.60 11.60 10.00 20.60 


 
65.2 33.5 10 22 


58.70 33.00 11.50 30.10 63.1 32.6 9.6 23 


60.70 30.20 12.00 23.00 
 


62 34.6 9.5 21.4 


60.60 30.70 10.00 20.60 
 


63.7 32.6 11.3 23.2 


59.00 34.23 11.50 26.10 
 


64.5 34.7 10.2 25 


JU
LY


-1
4 


PM10 PM2.5 SO2 NOx 
 


63.5 35 9.5 24.6 


60.2 35.6 9.32 26.3 
 


63.4 35.1 9 23.5 


61.3 36.9 10.5 27.8 
 


64 33.6 9.6 24 


62.8 35.8 11.3 26.9 
 


        


64.5 36.8 10.5 27.5 
 


JA
NU


A
RY


-1
5 


PM10 PM2.5 SO2 NOx 
65.9 32.6 10.6 26.5 54.6 32.1 9.6 24 


63.5 30.5 9.8 28.5 


 


55.1 31.6 10 23.5 


62.8 37.8 9.5 24.5 
 


52.6 30.9 9.9 22.2 


64.3 34.6 10.2 21.6 
 


54.3 32.6 10.5 24.3 


AU
G


US
T-


14
 


PM10 PM2.5 SO2 NOx 
 


55.9 33.9 9 23.4 


59.8 34.8 9.6 22.8 


 


54.7 34.8 9.9 25 


60.2 35.6 10.5 24.5 
 


53.6 32.9 10.6 24.3 


58.6 36.2 11 26.3 
 


55.9 31.5 9.5 25.3 


63.5 37.1 10.6 24.3 
 


Fe
br


ua
ry


-1
5 


PM10 PM2.5 SO2 NOx 
62.3 33.6 10.8 25.6 61.23 33.2 9.7 23.5 
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(Av.Concentrat
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(Av.Concentrat
ion in µg/m³) 
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(Av.Concentrat
ion in µg/m³) 
NOxAv


.C
on


ce
nt


ra
tio


n
in


  
(µ


g/
m


³)


Station-Substation Building
Trend in Ambient Air Quality


61.3 35.4 9.7 24.7 


 


59.42 35.2 9.9 24 


62.5 34.8 9.6 23.5 
 


60.32 32.6 10.4 23.7 


61.3 33.6 10 22.4 
 


57.24 34.4 10.1 25.2 


SE
PT


EM
BE


R
-1


4 


PM10 PM2.5 SO2 NOx 
 


64.35 35 9.6 24.6 


64.3 35.2 10.2 24.3 66.64 34.7 10.3 26.8 


60.1 35.7 9.8 23.8 
 


58.24 34 10.5 25.4 


57.9 36 11.2 22.5 
 


57.84 34.6 9.4 25 


64.9 37.5 10 24.3 
 


M
AR


C
H


-1
5 


PM10 PM2.5 SO2 NOx 
62.1 34.3 9.7 22.1 


 
61.3 32.8 10 24.3 


64.2 36.4 9.5 25.6 
 


60.4 34.6 9.5 25 


62 35.7 11.5 23.5 
 


59.4 33.7 10.6 23.7 


64.8 33 10.6 22.4 
 


58.6 35.9 9.7 24.3 


      
57.6 32.7 9.5 24 


63.6 33.6 10.2 25.8 


      
60.5 35.8 10.4 26 


      
58.6 33.4 9.9 25.9 
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Summary of Ambient Air Quality Monitoring for the Station-Amlohri Village is given 


below:- 
AMBIENT AIR QUALITY AAQ STATION-AMLOHRI VILLAGE 


PARAMETERS (Concentration in µg/m³) PARAMETERS (Concentration in µg/m³) 


A
PR


IL
-1


4 


PM10 PM2.5 SO2 NOx 


O
C


TO
B


ER
-1


4 


PM10 PM2.5 SO2 NOx 
66.93 37 12.3 24.23 65.4 38.23 10.53 24.95 


66.93 37 12.3 24.23 63.25 34.21 9.65 24.31 


67.56 31.23 9.98 23.36 59.32 35.31 8.23 21.42 


57.45 35.63 9.52 22.36 62.1 37.54 9.13 22.67 


68.52 36.32 8.7 27.45 66 33.35 7.58 20.58 


75.42 35.23 12.36 25.56 61.5 35.95 9.58 23.41 


55.23 30.3 11.2 21.2 63.2 30.78 9.87 24 


M
A


Y-
14


 


PM10 PM2.5 SO2 NOx 64.48 31.25 8.54 21.65 


69.52 35.63 12 25.56 


NO
VE


M
B


ER
-1


4 


PM10 PM2.5 SO2 NOx 
69.56 37.1 9 20.13 66.4 32.2 8.5 22.5 


72 35.36 12.1 27.58 64 36.4 10.4 24.1 


58.23 31.25 9.96 19.63 60 31.5 9.5 22 


59.56 33.36 9.1 22.36 59 37 9.18 23.76 


62.36 38.42 10.2 23.36 58.8 34.1 7.86 21.45 


58.26 33.63 11.23 25.6 62.7 36.3 10 20 


JU
N


E-
14


 


PM10 PM2.5 SO2 NOx 59.3 30.5 9 25 


65.90 38.60 11.30 23.30 63 33 8.13 22.4 


64.40 37.90 11.60 26.60 


D
EC


EM
BE


R
-1


4 


PM10 PM2.5 SO2 NOx 
65.50 30.30 10.30 24.60 64.2 33.5 9.6 25.6 


58.60 36.20 9.35 26.70 64 35.6 9 25 


69.00 35.60 9.91 26.70 62.2 32.3 10.5 23.4 


63.00 35.00 10.20 23.20 58.3 35.4 9.8 26 


JU
LY


-1
4 


PM10 PM2.5 SO2 NOx 58.5 36.6 8.6 26.3 


66.3 35.6 9 22.3 63 37.4 10.3 24 


64.2 34.8 10.3 21.5 60.4 34.3 8.9 24.3 


58.3 38.2 10.6 20.6 59.6 34 9.5 23 


57.8 36.9 10.5 20.3         


62.3 37.4 9.5 21.8 


JA
N


U
AR


Y-
15


 PM10 PM2.5 SO2 NOx 
63.5 29.6 9.6 20.5 51.3 32.6 9.2 24.4 


63.5 28.5 10.3 19.5 55.8 31.6 8.6 25.6 


64.1 35.8 10.2 20.6 57.6 31.2 9.5 24.7 
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AU
G


US
T-


14
 


PM10 PM2.5 SO2 NOx 55.4 32.6 9.7 23.8 


65.9 36.2 8.5 23.6 51.6 30.2 8.9 26 


63.8 35.3 9.2 22.5 56.3 33.6 10 25.4 


59.6 34.8 9.8 22.3 57.6 30.6 10.2 23.8 


66.8 33.9 9.3 21.5 56.9 31.2 9 24 


60.3 35.6 9.6 20.6 


Fe
br


ua
ry


-1
5 


PM10 PM2.5 SO2 NOx 
61.2 37 9.8 20.3 59.3 32.2 8.5 25.7 


62.4 31.2 10.3 21.5 60.4 34.9 8.8 26.4 


63.1 30.2 9.7 22 60.7 36.4 9.2 24.8 


SE
PT


EM
B


ER
-1


4 


PM10 PM2.5 SO2 NOx 58.5 36 8.7 24 


63.7 36.4 9.4 24.1 62.2 37.6 10.1 23.6 


64.9 35.7 8.9 23.4 63.2 33.8 9.9 24.5 


59.4 32.7 9.7 22.8 60 31 10.4 23.8 


65.7 33.4 9.5 23.2 61.2 33.7 8.8 25.1 


59.8 37.1 9.7 21.7 


M
AR


C
H


-1
5 


PM10 PM2.5 SO2 NOx 
61.7 37.5 10.2 20.5 57.6 34.5 9.3 25 


66.2 31 10.3 22.4 59.2 35 8.9 25.9 


63.4 30.4 9.3 21.8 58.8 35.6 9 24.2 


     


59.6 34.9 8.8 24.6 


     


63 36.4 9.9 23.1 


Concentration in µg/m³ 59.8 35.5 10 23.8 


24 Hr 


Average PM10 PM2.5 SO2 NOx 61.7 36 8 24 


NAAQS 
Limit 100.00 60.00 80.00 80.00 60.4 34.8 10.4 25.7 
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Ambient Air Quality Monitoring for the Station-Teldah Village is given below:- 


 
AMBIENT AIR QUALITY  AAQ STATION-TELDAH VILLAGE 


PARAMETERS (Concentration in µg/m³) PARAMETERS (Concentration in µg/m³) 


A
PR


IL
-1


4 


PM10 PM2.5 SO2 NOx 


O
C


TO
B


ER
-1


4 


PM10 PM2.5 SO2 NOx 
66.93 37 12.3 24.23 65.4 38.23 10.53 24.95 


66.93 37 12.3 24.23 63.25 34.21 9.65 24.31 


67.56 31.23 9.98 23.36 59.32 35.31 8.23 21.42 


57.45 35.63 9.52 22.36 62.1 37.54 9.13 22.67 


68.52 36.32 8.7 27.45 66 33.35 7.58 20.58 


67.56 31.23 9.98 23.36 61.5 35.95 9.58 23.41 


        63.2 30.78 9.87 24 


M
A


Y-
14


 


PM10 PM2.5 SO2 NOx 64.48 31.25 8.54 21.65 


66.53 33.52 9.52 21.23 


NO
VE


M
B


ER
-1


4 


PM10 PM2.5 SO2 NOx 
62.36 32 11.23 22.36 63.5 34.6 10 24.5 


63.25 31.25 10.25 20.25 65.4 35.2 9.12 25.8 


56.58 33.25 8.56 23.26 65.55 36.4 10.4 23.9 


JU
N


E-
14


 


PM10 PM2.5 SO2 NOx 62.13 34 9.8 22.5 


61.6 39.1 12.1 25 66 36.7 9.7 23.4 


60.7 36.2 12.1 22.2 65.65 34.8 10 25 


63.3 30.23 10.2 25.5 62.8 37 10.15 24.65 


59.1 36.6 10.75 22.6 64 34.7 9.88 24.2 
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Station-Amlohri Village Ambient Air Quality 
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69 37 9.1 26.1 


D
EC


EM
B


ER
-1


4 


PM10 PM2.5 SO2 NOx 
67.7 36 15.2 25.1 63.5 36.2 9.6 24.5 


63 33.7 11 25.6 64.8 34.3 9.7 25.8 


JU
LY


-1
4 


PM10 PM2.5 SO2 NOx 65.2 35 10.2 23.9 


66.93 38.5 10.2 25.6 63.6 35.1 10.5 22.5 


65.8 37.5 11.3 26.9 65.2 35.3 10.3 23.4 


64.2 36.9 11.5 25.8 65 34.5 9.9 25 


66.3 35.8 9.6 24.6 64.7 36.9 9.5 24.65 


62.5 37.5 10.2 23.5 64.3 35.2 9.8 24.2 


60.3 36.9 9.3 23.6         


63.9 35.8 9.1 22.1 
JA


N
U


AR
Y-


15
 


PM10 PM2.5 SO2 NOx 
64.5 36.1 9 32.6 54.6 31.6 10 26 


AU
G


US
T-


14
 


PM10 PM2.5 SO2 NOx 58.7 32.6 10.2 26.3 


62.3 37.8 9.5 24.6 54.3 35.6 9.5 25.1 


63.2 36.5 10.5 23.6 55.2 33.9 9 24.7 


65.3 35.2 10.3 24.7 55.6 34 10.6 24.2 


66.3 34.2 9.5 25.6 55.2 35.7 9.8 24 


62.3 35.6 9.6 23.6 54.6 34.8 9.7 24.9 


61.3 36.2 10.2 25.3 52.3 33 9.4 24.8 


62.3 35.6 9.8 24.6 


Fe
br


ua
ry


-1
5 


PM10 PM2.5 SO2 NOx 


63.5 35.2 9.5 26.5 59.3 35.2 9.5 24.2 


SE
PT


EM
B


ER
-1


4 


PM10 PM2.5 SO2 NOx 64.8 35.6 10 25.1 


61.8 38 10.5 26.6 56 36.7 9.8 26 


64.5 37.8 9.7 24.7 61.7 35.5 9.9 25.8 


65.4 36.5 10.6 23.1 62.9 34.7 10.2 24.9 


66.4 34.8 9.8 26 63.6 36 9.9 23.8 


63.8 35.1 10 26.4 64 35.9 9.8 24 


63.2 37 9.3 25.9 57.9 34.3 10.2 25 


64.5 34.9 9.5 24.1 


M
AR


CH
-1


5 


PM10 PM2.5 SO2 NOx 
63 35.7 9.6 25.2 57.3 34.6 9.9 22.3 


 


60.7 34.7 10.5 23.5 


59.6 35.6 9.6 24.7 


58.7 35.2 9.8 25.8 


60 35 10.5 26.4 


Concentration in µg/m³ 61.8 36.5 9.7 23.9 
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24 Hr 
Average PM10 PM2.5 SO2 NOx 63 36.2 9.2 24.1 


NAAQS 
Limit 100.00 60.00 80.00 80.00 59.7 34.7 10 24.8 


 


 
 
Ambient Air Quality Monitoring for the Station-Moher Village is given below:- 


 


AMBIENT AIR QUALITY - FY-2014-15,   AAQ STATION-MOHER VILLAGE 


PARAMETERS (Concentration in µg/m³) PARAMETERS (Concentration in µg/m³) 


A
PR


IL
-1


4 


PM10 PM2.5 SO2 NOx 


O
C


TO
B


ER
-1


4 


PM10 PM2.5 SO2 NOx 
70.2 36.5 10.5 22.24 69 34.6 10 26.8 


60.4 32 11.26 24.4 69.5 36.4 10.5 25.4 


65.3 32.36 10.3 20.45 66.8 37 10.8 26 


61.58 32.25 8.58 23.26 64.3 35.5 9.8 24.1 


64.32 33.3 11.2 22.45 65 37.8 11 23.5 


M
A


Y-
14


 


PM10 PM2.5 SO2 NOx 67.4 38 11.4 23 


66.52 33.32 8.7 27.45 68.9 34.7 9.5 24.7 


66.93 37 12.3 24.23 65.4 36 10 26.5 


67.56 31.23 9.98 23.36 


NO
VE


M
B


E
R


-1
4 


PM10 PM2.5 SO2 NOx 
57.45 35.63 9.52 22.36 65.5 37.5 10 24.55 


61.23 34.23 12.14 24.56 68.3 35.4 11.1 25.1 
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(Av.Concentration 
in µg/m³) SO2
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Trend in Ambient Air Quality-FY-
2014-15
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63.24 36.23 12.12 25.5 67.41 36.2 9.8 27.6 
JU


N
E-


14
 


PM10 PM2.5 SO2 NOx 66.6 36 9.68 25.3 


69.7 35.6 11.1 20.6 67 35 10.5 24.6 


62.5 36.1 11.1 25 68.4 38 10.65 23.8 


65.7 35.6 10.2 21 66.32 36.7 9.54 25.9 


60.7 33 9.9 24.6 63.1 34.9 10.85 24 


65.1 34.2 11.1 22 


D
EC


EM
BE


R
-1


4 


PM10 PM2.5 SO2 NOx 
68.6 34.9 11.9 26 67.3 36.6 10.5 23.6 


59 32.6 12 20.3 66.2 35.4 11 24.8 


69.7 36.1 12 26 68.4 36.9 9.5 26.6 


JU
LY


-1
4 


PM10 PM2.5 SO2 NOx 65.5 35.5 10.5 24.7 


69.1 35.6 10.3 25.6 67.8 37.3 10.6 25.3 


65.4 36.9 12.5 24.8 63.4 37.9 9.8 24.7 


66.9 37.1 11.3 22.3 65.8 35.6 10.7 25 


64.3 36.5 12 26.5 64.9 34.8 10 24.9 


65.1 36.2 9.3 25.9         


66.2 35.6 9.6 24.7 


JA
N


U
AR


Y-
15


 


PM10 PM2.5 SO2 NOx 
63.5 34.2 9.5 25.6 58.6 34.6 10.2 25 


62.3 33.2 10.6 25.3 55.3 35.2 10.6 26 


A
U


G
US


T-
14


 


PM10 PM2.5 SO2 NOx 54.6 35.6 11 24.6 


68.5 36.2 10.2 24.6 56.3 34.8 11.3 27.3 


69.7 37.1 11.3 23.5 55.9 34.9 10.5 25 


68.2 36.4 11 21.6 56.8 33.5 9.6 25.1 


67.4 37.2 11.9 22.3 57.4 34.8 10.2 24 


67.4 38.2 9.5 25.1 54.9 33.9 10.4 24.7 


68.1 36.2 10.2 23.6 


Fe
br


ua
ry


-1
5 


PM10 PM2.5 SO2 NOx 
65.8 35.2 9.6 24.6 62.5 34.3 9.5 23.5 


63.5 34.3 11.3 26.1 64.2 36.5 9.7 23.3 


SE
PT


EM
B


ER
-1


4 


PM10 PM2.5 SO2 NOx 59.2 36 10.3 24.6 


68.5 36.2 10.2 24.6 58.7 37.5 10.5 25.8 


69.7 37.1 11.3 23.5 54.43 37 11 26 


68.2 36.4 11 21.6 64.32 36.6 10.4 26.5 


67.4 37.4 11.9 22.3 65.6 37.2 9.9 23.7 


67.4 38.2 9.5 25.1 56.32 34.8 10.6 24.8 


68.1 36.2 10.2 23.6 


M
AR


C
H


-1
5 PM10 PM2.5 SO2 NOx 
65.8 35.2 9.6 24.6 60.4 34.5 9.2 23.4 
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63.5 34.2 10.3 26.1 64.2 35.6 10 25.2 


     


61.2 36 9.3 26.4 


     


63.5 35.5 10.2 25 


Concentration in µg/m³ 63.2 34.3 10.4 25.8 


24 Hr 


Average PM10 PM2.5 SO2 NOx 61.4 35 9.9 26.3 


NAAQS 


Limit 100.00 60.00 80.00 80.00 64.6 34.7 10.1 26.9 


     


63.1 34.2 10.2 24.7 


 
 


 
 
SPL has also carried out Carbon Monoxide (CO) monitoring for ambient air quality 


assessment at 6 locations. The summary of ambient air quality assessment is 
given in Table. 


 


8.1.8.2 Carbon Monoxide (CO) monitoring in Ambient Air 
 


S.No. Location 


Concentration CO (µg/m3) 


June-


14 


Sept.-


14 


Oct-


14 


Dec


-14 


Standard


s as per 
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 NAAQS 


1. Project 


Office 


220 220 224 235 2000 


2. Substation 


Building 


210 230 236 240 


3. ETP 


Building 


180 300 295 295 


4. Amlohri 


village 


148    


5. Teldah 


village 


170 400 385 380 


6. Moher 


village 


185 250 254 230 


 


8.1.8.3 DG Stack emission Monitoring  
 


Emission from DG Stack is monitored at regular intervals. The summary of Stack 
emission is given:  


 
S.No. Parameter 


(Values in 


Gm/KW-hr 


at 15% O2) 


Project Office 
DG Set 


(250 KVA) 


Dec’14 Mar’15 


1. PM 0.24 0.22 


2. SO2 0.96 0.92 


3. NOx 1.02 1.04 


 


8.1.8.4 Water Quality Monitoring 
In order to assess the water quality, SPL has been conducting monitoring of 


groundwater quality at 6 locations, surface water in 6 locations and potable water 


quality monitoring at 5 locations.  
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Groundwater Level monitoring 
 
In order to assess the groundwater levels, SPL has been carrying out 


measurement of groundwater levels with the help of a piezometer at 5 locations 


inside the Mines.  
 
Groundwater Quality Monitoring (Apr’14 –Mar’15) 
 


Parameter 


Labour 
Camp, 
Ramkey 
Nr. Mine 
Site 


Hazardous 
Waste Oil 
Storage Nr. 
Mine ETP 
Area 


Amlohri 
village, Old 
Site Office of 
SPL (Mines) 


Bhakuwai 
Hamlet, 
Near 
Amlohri 
village 


R&R ‘B’ 
Block, 
Krishna 
Vihar 


Standard as 
per IS:10500 
(Desirable 
Limit in mg/l) 


pH 6.1-7.9 5.9-8.0 6.8-7.8 7.2-7.6 7.0-7.7 6.5-8.5 


Temperature 0C 22.5-28 24.5-28.2 25.0-28.1 23.5-


28.0 


23.5-


27.9 


- 


DO (mg/l) 5.6-6.5 5.7-6.5 5.8-6.5 5.1-6.5 5.8-6.4 - 


TSS (mg/l) <5.0 <5.0 <5.0 <5.0 <5.0 - 


TDS (mg/l)  208-415 142.0-218.0 18.6-41.5 39.8-


50.2 


480.0-


545.0 


500.0 


Alkalinity (mg/l) 64-248 72.0-100.0 72.0-348.0 164-346 172.0-


224.0 


200.0 


Hardness as 


CaCO3(mg/l) 


128-256 60.0-144.0 34.0-128.0 180-358 190.0-


232.0 


300.0 


BOD (mg/l) <5 <5.0 <5.0 <5.0 <5.0 - 


COD (mg/l) <2 <2.0 <2.0 <2.0 <2.0 - 


NO3 (mg/l) 2.07-


30.98 


3.41-8.62 1.5-5.5 2.0-15.5 2.63-


11.64 


45.0 


PO4 (mg/l) <0.1-


0.18 


<0.1-0.17 <0.1-0.97 <0.1 <0.1 -- 


Cl (mg/l) 26-66 34.0-60.0 16.0-48.0 36.0-


72.0 


70-90.0 250.0 


SO4 (mg/l) 1-145 4.0-48.0 8.75-36.0 38.62-


70.0 


34.60-


48.0 


200.0 


Na (mg/l) 8.0-36 22.0-28.0 12.37-38.0 35.28-


52.0 


28.78-


44.0 


200.0 
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K (mg/l) 2.5-3.56 3.2-5.63 0.5-2.96 0.5-1.5 0.9-2.5 -- 


Ca as 


CaCO3(mg/l) 


38.4-116 16.0-116.0 32.0-226.0 49.6-


212.0 


45.6-


102.0 


75.0 


Mg as CaCO3 


(mg/l) 


7.29-98 3.8-45.0 9.72-134.0 6.8-


160.0 


13.6-


82.0 


30.0 


Silica (mg/l) 16-44.7 16.0-39.3 6.38-16.0 10.76-
35.47 


14.76-
39.8 


 


Oil & grease 


(mg/l) 


<0.1 <0.1 <0.1 <0.1 <0.1 ----- 


Phenolic 


Compunds 


<0.001 <0.001 <0.001 <0.001 <0.001 ----- 


Total Coliform 


(MPN/100 ml) 


Absent Absent Absent Absent Absent Shall not 


be 


detected in 


100 ml 


sample 


E.Coli (Nos/100 


ml) 


Absent Absent Absent Absent Absent 
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Surface Water Quality Monitoring (Apr’14-Mar’15) 
 
 
Parameter Nr. Time 


Office 
(Pond 
water) 


Moher 
village 
(Pond 
water) 


Check 
Dam/Sedimen
tation pond 
Near TH-4 


Siltation 
Pond from 
Infrastruct
ure Area 


Kanchan 
River-
Upsteam 
 


Kanchan 
River-
Downstea
m 
 


Standard as 
per 
IS:2296 


pH 7.3-8.3 7.2-7.6 7.8-8.3 3.0-8.2 7.4-8.2 7.5-8.2 6-5-8.5 


Temperature 
0C 


20.5-30.0 28.0-30.0 21.5-29.7 21.4-31.0 21.5-30.0 26.0-30.0 - 


DO (mg/l) 5.0-6.8 5.7-6.5 5-6.5 4.8-6.2 4.7-6.7 5.0-6.7 4.0 


TSS (mg/l) 6.7-50.4 24.0-50.0 18.0-54.0 6.7-70.0 6.2-32.0 7.1-45.0 -- 


TDS (mg/l) 76.0-250.4 160.0-196.0 214.0-466.95 115.0-


492.0 


134.5-


311.0 


144.0-


299.0 


1500 


Alkalinity 


(mg/l) 


36.0-80.0 62.0-220.0 65.0-192.3 44.0-120.0 60.0-192.0 60.0-198.0 -- 


Hardness 
asCaCO3(mg


/l) 


52.0-124.0 120.6-210.0 80.0-164.0 76.0-140.0 88.0-196.0 82.0-216.0 -- 


BOD (mg/l) 1.5-10.5 4.0-10.0 2.5-5.4 1.5-17.5 2.1-9.7 2.0-14.0 3.0 


COD (mg/l) 6.0-33.0 18.0-22.0 8.0-17.9 6.8-54.0 6.0-3.4 8.29-29.6 -- 


NO3 (mg/l) 0.01-8.58 3.4-4.5 1.5-2.5 1.48-9.5 1.3-4.1 0.77-4.5 50.0 


PO4 (mg/l) 0.05-4.41 1.5-3.5 2.0-3.0 0.46-3.9 0.15-0.93 0.16-1.1 -- 
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Cl (mg/l) 12.0-48.0 20.0-36.0 40.0-56.0 22.0-48.0 14.0-45.0 3.6-36.0 600.0 


SO4 (mg/l) 8.75-54.0 12.0-48.0 27.95-52.00 13.0-50.0 5.87-32.12 5.5-62.2 400.0 


Na (mg/l) 3.21-18.4 10.0-32.0 14.0-50.98 5.73-23.97 13.61-28.0 10.0-26.0 -- 


K (mg/l) 0.85-4.23 1.2-2.5 2.5-4.0 1.8-4.65 1.36-2.74 0.98-3.5 -- 


Ca as CaCo3 


(mg/l) 
17.6-76.0 32.0-128.0 33.6-40.8 24.0-85.0 28.8-116.0 25.6-136.0 -- 


Mg as CaCo3 


(mg/l) 


1.94-40.0 9.72-86.0 1.3-18.4 0.85-40.0 0.97-80.0 3.7-80.0 -- 


Silica (mg/l) 8.8-18.0 6.5-18.0 23.85-25.0 11.8-18.2 7.6-24.0 8.8-22.0 -- 


Oil & grease 


(mg/l) 


BDL BDL BDL BDL BDL BDL -- 


Phenolic 


Compounds 


BDL BDL BDL BDL BDL <0.01 -- 


Bacteriological  


Total 


Coliform 
(MPN/100 


ml) 


81.0-140.0 48.0-72.0 56.0-62.0 60.0-88.0 40.0-90.0 56.0-124.0 <1.8 


E.Coli 


(Nos/100 ml) 


<1.8 <1.8 <1.8 <1.8 <1.8 <1.8 <1.8 
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Potable Water Quality Monitoring (Apr’14-Mar’15) 
 


S. 
No
. 


Parameter 


R&R Colony 
‘A’ Block 


Time Office Canteen Admin 
Office 


Primary 
Health 
Center  
 Detection 


Range 


Indian Standards as per                          
IS 10500:1991(Reaff:2012) 


Requirement 
(Acceptable 
Limit) 


Permissibl
e 
Limit in the 
Absence of 
Alternate 
Source 


1 


pH 6.9-7.5 6.8-7.5 6.6-7.8 7.3-7.9 7.8-8.0 0.1-13.9 


6.5 -8.5 


No 


relaxatio


n 


2 
Temperature 
0C 


23.5-28.3 27.5-29.0 23.5-29.5 26.0-


29.0 


27.5-29.4 10-50 
.. 


-- 


3 DO (mg/l) 5.5-6.0 5.9-6.2 5.6-6.5 5.6-7.4 6.0-6.2 0.5-14 .. -- 


4 
TSS (mg/l) BDL 


 


BDL BDL BDL BDL 5-10000 
.. 


-- 


5 
TDS (mg/l)  168.0-


482.5 


33.0-118.0 26.0-130.0 140.0-


325.0 


187.0-


485.0 


10-10000 
500.0 


2000 


6 BOD (mg/l) BDL BDL BDL BDL BDL 2-1000 - -- 


7 COD (mg/l) BDL BDL BDL BDL BDL 5-10000 - -- 


8 
Alkalinity 


(mg/l) 


102.0-


280.0 


24.0-84.0 24.0-72.0 100.0-


126.0 


165.0-


220.0 


1-500 
200.0 


600 


9 Hardness as 108.0- 24.0-96.0 20.0-88.0 136.0- 60.0- 1-1000 200.0 600 
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S. 
No
. 


Parameter 


R&R Colony 
‘A’ Block 


Time Office Canteen Admin 
Office 


Primary 
Health 
Center  
 Detection 


Range 


Indian Standards as per                          
IS 10500:1991(Reaff:2012) 


Requirement 
(Acceptable 
Limit) 


Permissibl
e 
Limit in the 
Absence of 
Alternate 
Source 


CaCO3(mg/l) 260.0 212.0 210.0 


10 
Ca as CaCO3 


(mg/l) 


32.0-64.0 8.0-56.0 4.8-48.0 32.8-


92.0 


14.4-124.0 2-1500 
75.0 


200 


11 
Mg as 


CaCO3 (mg/l) 


6.8-24.3 0.97-30.0 1.94-30.0 10.6-


65.0 


5.4-84.0 2-1500 
30.0 


100 


12 
Na (mg/l) 12.5-82.5 2.2-15.0 6.5-16.0 8.0-


29.93 


5.6-153.5 0.2-100 
- 


-- 


13 
K (mg/l) 1.0-2.0 0.09-1.2 0.11-1.5 3.36-


8.81 
1.8-2.3 0.2-100 


- 
-- 


14 
NO3 (mg/l) 1.5-2.6 1.96-4.5 1.37-6.7 0.5-


12.13 


2.4-5.7 0.5-100 
45.0 


100 


15 
PO4 (mg/l) BDL BDL BDL <0.1-


0.18 


BDL 0.005-5 
- 


-- 


16 
Cl (mg/l) 18.0-95.5 18.0-36.0 20.0-28.0 18.0-


44.0 


60.0-92.0 0.5-1000 
250.0 


1 000 


17 
SO4 (mg/l) 10.0-24.0 1.25-8.5 1.00-5.7 3.62-


23.75 


19.0-42.0 1.0-200 
200.0 


400 


18 Silica (mg/l) 9.8 2.25-6.52 1.5-8.0 28.5- 9.04-12.0 0.5-50 -- -- 
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S. 
No
. 


Parameter 


R&R Colony 
‘A’ Block 


Time Office Canteen Admin 
Office 


Primary 
Health 
Center  
 Detection 


Range 


Indian Standards as per                          
IS 10500:1991(Reaff:2012) 


Requirement 
(Acceptable 
Limit) 


Permissibl
e 
Limit in the 
Absence of 
Alternate 
Source 


48.6 


19 


Phenolic 


Compunds 


(mg/l) 


BDL BDL BDL BDL BDL 1-5 


0.001 0.002 


20 
Oil & grease 


(mg/l) 


BDL BDL BDL BDL BDL 0.001-5.0 
- 


- 


 


1 
Total 
Coliform 


(MPN/100ml) 


Absent Absent Absent Absent Absent 1.8 
Shall not be detected in 100 
ml sample 


2 
E.Coli 


(Nos/100ml) 


Absent Absent Absent Absent Absent 1.8 Shall not be detected in 


100 ml sample 
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8.1.8.5 Effluent Quality Monitoring 
 
SPL carries out regular monitoring of effluent quality. The analysis reveals that the 


effluent quality is within the permissible limits specified by CPCB. The effluent quality 
monitoring results are presented in the table below:  


Analysis of Effluent Quality 


 
Parameter E.T.P. Workshop 


Area (E.T.P. O/L) 
Standard as per 
GSR 422(E) 


pH 6.85-8.10 6-5-8.5 


TSS (mg/l) BDL-22.0 -- 


BOD (mg/l) BDL-2.6 30 


COD (mg/l) BDL-9.0 250 


Oil & grease 


(mg/l) 


<0.1 10 


Phenolic 
Compounds 


<0.01 -- 


Hg (mg/l) <0.001 0.01 


Cr⁺⁶ (mg/l) BDL 0.1 


As (mg/l) <0.008 0.2 


Cd (mg/l) <0.0019 2.0 


Pb(mg/l) <0.009 0.1 


Fe (mg/l) 0.007-0.082 3.0 


 
 


 


 


 


 


.  


 







 
 


41 
 


 


 
                                         Water Sprinkling on 


haul road  


 


 


 


  


      


Water Quanity Measurement 
Effluent Treatment Plant 
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 Geo-net overlaying at Magzine 


 
OB Dump Stabilisation By Geo-Net overlaying 


             


Ambient Air Quality Monitoring 


     OB Dump Stabilization by Geo-net overlaying 
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Check Dam and drainage system in Mines 
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Garland Drain development around Exterior OB Dump 
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Top Soil conservation and utilization 







Page 46 of 71 
 


8.1.8.6 Soil Quality Monitoring 
 
Soil quality monitoring is done in the vicinity of the plant premises at regular intervals. 


The analys reveals that the physio-chemical characteristics of soil monitored at all the 
locations are within the permissible limits. The soil quality monitoring results are 


presented below. 


 
Soil Quality Monitoring (Apr’14-Ma’15) 


S.No
.  


Parameter Unit Top Soil 
Stock Yard-
01 (Nr. In Pit 
of Coal 
Mine) 


Top Soil 
Stock Yard-
02 (Nr. In 
Pit of Coal 
Mine 


Nr. 
Hazardous 
Waste 
Storage 


Near 
Diesel 
Dispensi
ng Unit 


Nr.T
H-4 


Near 
ETP 
(Sludge) 


  Observed Value 
1. pH  


(1:2 ratio) 


 6.9-8.4 7.6 6.8-7.9 6.8-7.4 7.45 7.4 


2. Electrical 


Conductivity 


µmhos/c


m 


45.5-52.0 52.2 40-50.0 48.0-49.8 42 44 


3. Nitrogen Av.  Kg/ha 
as N 


130.5-132.0 133.2 134-140.0 128-132 138 136 


4. Potassium Kg/ha 


as K2O 


8.5-9.4 8.7 8-12.0 8.0-11.0 8.6 9 


5. Phosphorus Kg/ha 


as P2O5 


2.6-3.5 2.3 3.5-3.8 2.5 5.5 3.8 


6. Mercury µg/Kg 


as Hg 


4.5-5.5 6 3.5-6.0 5.0-5.8 5.6 5.5 


7. Chromium µg/Kg 


as Cr 


9.5-14 12 10-12.0 11.5-18.0 13.5 14.5 


8. Arsenic µg/Kg 


as As 


1.8-4.5 3 2.5-5.6 2.7-6.0 5.4 5.5 


 


8.1.8.7 Top Soil Management 
Top soil removed is conserved in identified location. Stored topsoil is used for 


plantation, land filling near Admin office, adjacent area of Reservoir and in OB dump for 
top soil blanketing.  
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9. EMPLOYEE AND LABOUR WELAFARE MANAGEMENT  
 
Labour camp operational in mine area has been provided with basic facilities like 


sanitation, drinking water and first aid facilities. 


SPL has implemented following initiatives as a part of welfare measures at MMOCM; 


 The biometric attendance system for all workers at mines has been implemented. 


They have to mark attendance once they come or go out of mines. This system 


helps in keeping record of number of workers at mines.  


 The 24 X 7 medical center is operational. 


 Meals and snacks are available to all at mines canteen at reasonable price. 


 Town hall meeting conducted with employees by senior management of 
company. In this town hall employees and workers are rewarded for good work / 


achievement, awarded certificates, momentos etc, celebration of birthday etc is 


arranged at large manner. Rewards & Recognition practises have been started 
for employees.  


 The meetings at departments and also with contractors are arranged to interact 


with employees and workers. Their grievances if any are attended immediately 
and efforts are made to resolve the issues on the spot only. Concern team 


members of HR & Admin also accompany during these visits. The emphasis is 


given by directing contractor to ensure coverage of all workers under 
Pradhanmantri Jan Suraksha Yojna & Samagra Yojna so that the workers and 


their families are insured enough for medical coverage. 


 The sports activities, cultural events, festivals are arranged for employees at 


large scale where their families and children are also invited for joy and dinner 


etc. 


 Round the clock (at night also) HR executives are available at mines to take care 
of employee issues, if any and assist them for their queries and issues. 


 Awareness and assistance to employees and workers to get their children 


admitted in good schools is being taken care by spreading the school admission 
notices etc through time office, admin building, mails and in person as well. 
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9.1 WORKFORCE DEPLOYMENT 
Employees deployed at MMAEOCM is 905 break up is given below: 


 


    Subject No. 


Total Number of Permanent Employees 409 


% of senior management employees 2.2 


% of managerial / technical employees 97.79 


% of female employees 0.97 


% of handicapped employees 0 


Total Number of other employees 496 


Total 905 


 
 


10. SAFETY MANAGEMENT 
 
The safety at work is line mangers primarly responsibility. Safety team bat mine ensures 
100% compliance of PPE by all workers and employees working inside mine area and 


conducts various training and audit work. 


Vocational training is provided to all persons working in mine prior to their deployment. 


HEMM operators are trained on simulators prior to on the job training.  Need based 


training is also imparted in case employee has been away from work consecutively for 


30 days.  


Training and Development centre has been estabilished at mine to ensure operators are 


trained before deployement. A dedicated team of training department is set up at mine 


to provide training for new employees and provide training as per statutory requirements 


in accordance with Mines Vocational Training Rules.  
All HEMM operators of dumpers, shovels, and draglines under go simulator training  


and refresher training.  
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The visitor safety training and site-specific hazard training is provided before mine visit  


 


The details of the function of the safety team of MMAEOCP are given in the following 
Table: 


S.NO.  
SAFETY 


PROCEDURES 
CURRENT STATUS / PRACTICES 


1  
EHS Policy 


communication  


The site policy is displayed & distributed at all 


working locations, and all employees, contractor’s 


person are briefed up at the time of induction 
training.  


2  


Work place safety 


inspection – 
Workmen Inspector  


Mine workings have been subdivided section wise, 


which is then inspected by statutory certificate 


holders like workmen Inspector, overman, under-
managers.  


3 
Pit Safety 


Committee  


On 22nd day of every month, a safety committee, 


consisting of HODs, workmen inspectors, HeMM 


operators and other stakeholders, meets to 


introspect past safety performances and suggest any 


new measures to counter prevailing safety 


challenges.  


4 Safety Awareness 


Installation of hoarding boards has been done at 


strategic locations. Booklets and pre-shift safety talks 


are conducted to make employees aware about their 
and others safety. 


5 Work Permit System  


Only after the release of permit by duly authorized 


mining person, an official, visitor or maintenance 


person can enter into the mine premises. 
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6 


Emergency 


Response Plan and 


Tools  


Emergency response plan & tools systems has been 
in place. All stakeholders are frequently updated  


about new developments via mock drills, safety talks,  


posters etc. 


7 Training/ Induction  


Vocational training is provided to all persons working 
in mine prior to their deployment while HEMM 


operators are trained on simulators prior to on the job 


training.  Need based training is also imparted in 
case of employee has been away from work 


consecutively for 30 days. 


8 
Incident Reporting & 
Investigation 


All reported accidents are being analyzed for finding 


out  root cause in order to arrive corrective and  
reventive action (CAPA) 


9 First aid (FA) 


24 x 7 first aid facility is provided at mine site. Tie 


ups with nearest hospital has been done in case of 
emergency.  Already 100 employees have been 


imparted first aid Training by St. John Ambulance. 


10 
Safety Rewards and 


Recognitions  


The employees/groups based on their safety 


contribution are awarded. 


11 
Safety 


drives/promotion  


Weekly issue based safety drives are conducted 


such as mine traffics rules, right way of moving, 


movement of Light motor vehicles. 


12 MIS reporting  


Statistics on Near miss, Potential Risk, Dangerous 
occurrences, First aid injury, Recordable injury, 


Reportable Injury,  Occupational Fatality, Safety 


Training and any Fire related incidents & near 
misses including proposed  Corrective and 


Preventive actions are captured. 
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Safety task force conducts daily visits to different parts of mines, identify unsafe acts, 


suggest remedial measures and follow them with concerned department for compliance 
and rectification. 


Work place inspections are conducted every fortnight for different places. 


 
Accidents and Incidents  
Update on incidents and accidents during FY 2014-15 are reported as given below: 


 One accident was reported on 12/01/2015 due to run over of dumper over light 


vehicle and 2 persons were died and one was seriously injured. 


 The families of deceased were compensated according to the prescribed HR 


policies. 


 Besides this, 5 incidents were reported and investigated during 2014-15 and no 


injury was caused in this incidents. 


 


10.1 ADDITIONAL SAFETY INITIATIVE UNDERTAKEN  
Following to the fatal Accident of 12th January 2015 SPL formulated stringient safety 


measures and enforced the same for on-site implementation to prevent any such 


ontoward incidents. 
Preventive Measures:  


 SPL constituted a Safety task force (STF) comprising of professionals from 


multiple disciplines to function under the supervision of safety officer to ensure 
implementation of safety norms by workers engaged in Sasan Coal Mines for a 


period of 60-90days. 


 Safety task Force consisted of four members from different disciplines such as 


Mr.Rajiv Nayan (HEMM), Mr. Alok Mandal (Training), Mr.Raj Shekhar Maiti 


(HEMM- Maintenance) and Mr. Shamim Ansari (HR&Admin) in addition to the 


Safety officers of Sasan Coal Mine. 


 SPL’s safety team started conducting Safety talk on daily basis under the joint 


supervision of Safety & Site Engineer. 
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  STF is having planned scheduled round in mine area with Safety executive to 


identify the unsafe condition and practices which could contribute otherwise to 
incident / accident; 


 Safety initiatives Implemented on site:  


a) Implementation of work permits system prior to the entry to mine. 
b) Mines pass system was implemented and made mandatory for everyone 


for regulating un authorized entry of workers to mine. 


c) Flagging of LMVs at security barrier 


d) Strict Traffic Management was enforced and Separate roads for LMVs all 
around the haul roads were constructed. 


e) Preparation of Safe Dumper Parking for ensuring on-site maintenance 


activity and parking of the dumpers at a designated place. 
 


10.2 WORKFORCE WELFARE AND MANAGEMENT 
Human Resource (HR) team at mine is responsible for ensuring Contractors statuatory 


compliance. Various employees engaged initiatives undertaken at mine are given 
below:  


 The awareness camps related to health are being arranged at mines at regular 


intervals. 


 To attend the grievances of workers, the timekeepers and HR executives visit 


them regularly and resolve their issues if any with concern contractor / vendor. 


 Town hall meeting are arranged at mines every month and workers are rewarded 


for good work / achievement, awarded certificates, momentos etc, celebration of 


birthday etc is arranged at large manner.  


 The meetings at departments and also with contractors.  


 Awareness camp with contractor to ensure coverage of all workers under 


Pradhanmantri Jan Suraksha Yojna & Samagra Yojna so that the workers are 


their families are insured enough for medical coverage. 
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 The sports activities, cultural events, festivals are arranged for employees at 


large scale where their families and children are also invited for joy and dinner 
etc. 


 Round the clock (at night also) HR executives are available at mines to take care 


of employees issues, if any and assist them for their queries and issues. 


10.3 OCCUPATIONAL HEALTH 


 Periodic medical examination conducted as per rule 29(B), Mine Rules 1955. 
Medical examination of 55 employees conducted this year. 


 Medical test according to form”O” was conducted for all new joiners of 2014-15. 


 


10.4 FIRE FIGHTING SYSTEM 
Regarding operation safety including fire and other hazards, following are in place: 


 Fire and explosion management plan is opertional. 


 Dedicated fire tender along with firemen available at site 24 x7. 


 4 water sprinklers also assist in fire fighting activity. 


 Dozers, XLT, PC and FEL are also used for supporting fire tenders for firefighting 


at faces and coal stocks. 


 Auto suppression system in shovels, dumpers and dragline for pre- warning and 


prompt response to fires in these HEMMS. 


 Fire extinguishers of approved type and capacity are provided at all strategic 


locations in the mine. Also all supplied fire extinguishers are maintained, checked 


and refilled. 


11.  UPDATE ON R&R AND SOCIAL DEVELOPMENT  
Land acquisition for the Project contractually rests with the Procurers of the Project. 


Accordingly, land is being acquired by the Government of Madhya Pradesh, where the 


project is located, and handed over to the Sasan Power Ltd. As per the State 
Government’s policies, Rehabilitation and Resettlement implementation is the 


responsibility of State Government. The SPL is actively working with the State 


Government to ensure a structured, sensitive and development oriented Rehabilitation 
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and Resettlement (R & R) plan to address socio-economic, cultural and environmental 


concerns of the local population.  


Sasan R & R plan provides benefits to project affected persons as per Government of 


Madhya Pradesh’s (GoMP) Model Rehabilitation & Resettlement Policy 2002 and the 
National R&R Policy 2007 but it also offers several benefits which are distinctly  superior 


to  those  under the State and Central policies. 


The objective of the R&R plan is to provide support and succour to the affected families 
and persons to elevate and improve their existing standard of living, earning capacity 


and productivity levels.  


The SPL has extensively analyzed the social, economic, cultural and environmental 
issues of the project affected persons. To minimize the impact, Project Company is 


undertaking several initiatives to ameliorate the socio-economic impact. 


SPL has constructed a model R&R colony (Krishna Vihar) in Moher village for 


resettlement of PAP’s of Coal mine. R&R colony consist of school, Health care centre, 
community centre, Market etc with internal and external electrification and other basic 


facilities 


a. Displaced families are being provided a plot (60’ X 90’) in R&R colony or a 


House constructed on the above size plot area with basic amenities such as a 


kitchen, verandah, toilet and bathroom, smokeless chullah etc or cash in lieu 


of above. 


b. Roads - The R&R colony is connected with main city. 


c. Water and Sanitation - Water supply is through community hand pumps.  


d. Community/Panchayat Hall - A community cum Panchayat building has been 


constructed. 
e. Ready to shift dwelling units with both internal and external electrification. 


f. Market Place – Fair value shop has been opened to serve locals. 


  


11.1 SHIFTING STATUS: 
 


Village Name Not Shifted Shifted 
Grand Total 
(Nos) 
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Amlohri 301 386 687 
MOHER 396 3 399 
NAUGARH  4 4 
Grand Total (Nos) 697 393 1090 


 


11.2 PAYMENT OF REHABILITATION GRANT 
Scheduled Caste & Scheduled Tribe & other Family received Rs 7,500 & Rs 15,000 as 


grant. Detail of number of taken the benefit is given below: 


Category 
Amount paid 


(Nos) Balance (Nos) Grand Total (Nos) 
Gen 21 44 65 


OBC 107 461 568 


SC 73 88 161 


ST 113 183 296 


Grand Total 314 776 1090 
 


11.3 ALLOTMENT OF PLOT / HOUSE  AND CASH PAYMENT 
Number of PAPs opted for house / plot / cash is given below 


Name of the Village Cash House 
Plot 


allocated  Balance 
Grand 
Total 


AMLOHRI 38 50 467 132 687 


MOHER 3 0 45 351 399 


NAUGARH 0 0 4 0 4 


Grand Total 41 50 516 483 1090 
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FREE TRANSPORTATION ASSISTANCE & TRANSPORTATION CHARGE 
(Rs.1000/-): Number of project affected families paid compensation is given below 


Name of the Village  
Compensation 
received In process Balance Grand Total 


AMLOHRI 307 79 301 687 


MOHER 3 


 


396 399 


NAUGARH 4 


  


4 


Grand Total 314 79 697 1090 
 


 


11.4 STATUS OF PAYMENT OF OLD AGE PENSION 
 
Village Started Died Balance/Not shifted Grand Total 
Amlohri 47 2 63 112 


Muher 
 


 93 93 


Naugarh 1  


 


1 


Grand Total 48 2 156 206 
 


 


11.5 STATUS OF PAYMENT OF EDUCATION STIPEND 
 


Category Students availing benefit 


Male 48 


Female 38 


Total 86 
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11.6 PENSION TO VULNERABLE PERSONS 
 


Area 
Widow Pension 


Physically challenged 
Pension 


 Eligible  
Pension 
Started  Eligible  


Pension 
Started 


Total 16 16 9 9 


 


11.7 EMPLOYMENT AND LIVELIHOOD 


 Employment in  Coal mine O&M works  (direct & indirect) to 91 PAP’s 


 Engagement of PAF’s in other agencies work 21 PAP’s 


 Six Co-operative societies have been formed with the help of 120 PAP’s to take 


up small construction works. Total work order of Rs 61.88 Lakh contract awarded 


to Co-operative society. 


 40 Women’s are engaged in Tailoring program 


 5 PAP’s are engaged in Leaf plat making  


 For allotment of shops constructed in the R&R colony (Krishna Vihar) a committee 


formed among the PAP’s. The committee members are Parshad and 2 PAP from 
each sector.  


 Total amount is Rs. 83,796 towards stamp duty and registration charge 


reimbursement 


 


11.8 COMMUNITY HEALTH   


A Primary health care centre is constructed and operationalised at Krishna Vihar and 


has provisions including a pathology lab, emergency ward, OPD, dressing room, 


medicine room, store, office & waiting room etc. Seven staff members (Doctor-1, 


Pharmacist-1, Lab technician-1, Other-4) have been deployed. Total 12532 Patients 


have been benefited by free of cost medical facilities.  
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No. of patients Period Apr’14 to Feb’15 
Male  8687 


Female 3850 


Total 12537 
 


 


Monitoring at R&R colony 
Regular Monitoring of environmental parameters is being carried out at R&R colony   


along with the other Buffer zone monitoring Station. 


 Ambient Air Quality is being monitored at Amlohri Village near to the R&R Colony 


 Ground Water Quality Monitored at R&R colony for assessing the suitability of 


the same for various purpose. The sources of water sample tested are Tube well 
at r&r colony, 


 Ground Water Level and quality  is also monitored at R&R Colony by establishing 


a Piezometer at D.A.V Public School on monthly basis 


 Water sample from the R.O is also analysed on regular basis to check the quality 


of the same as per IS10500. 


 Ambient noise is also monitored at D.A.V. Public School established at R&R 
colony. 


 Community Safety 
 The communities residing near the mines are briefed about safety precautions 


every fortnight. 


 The locations of dump are informed regularly and the people are displaced well 


before the dumping starts in residential area. 


 Blasting timings are informed to communities and they are advised to keep away 
from mines. 


 Speed Breakers have been constructed at a number of places where the 


approaching road to the mine intersects the village road.  
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11.9  GRIEVANCE REDRESSAL MECHANISM 
SPL is taking measures for Grievance Redressal of the people in the vicinity. A total of 


689  grievances have been received directly by SPL and  Collector’s Office which have 
been handled and the cases have been disposed off. 


 


11.10 LIVELIHOOD DEVELOPMENT  
Sasan Power Limited has undertaken a various initiatives for development of the people 
in the vicinity. The thrust areas of SPL are education, health, implementing programmes 


for sustenance of livelihood, promoting agricultural activities in the area etc.  


 
1. Uniform and Stationary distribution to students of dav  was done : In order 


to promote the awareness as well as to encourage the small kids of Project 


affected 874 


 
2. Organizing Sports and Cultural Activities: SPL organized the dance 


competition in tailoring  girls  and women  


3. Livelihood Restoration 


 


Cooperative store / Daily market 
A daily market with both covered and open shops is constructed. The shops are allotted 
to the affected families. Every Sunday Weekly market is held and all items of daily 


needs are available. Shops have also been constructed in the market place. 
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Shop allotment - Shops in “Krishna Vihar” R&R colony is being allotted through Village 
Committee to the displaced persons 


 
Livestock Development Program 
 


a. Tailoring: 
- Tailoring training has been provided to 40 women.  


- Stitching machine have also been donated to all those trained women’s for their 
continuous livelihood earning.  


- Trained women’s are engaged in stitching of Uniform for DAV school students. 
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b. Leaf cub and plate making: 


SPL provided leaf cub and plate making machine, other infrastructure and training 


to five women’s from the tribal community for sustained livelihood earning. 


 


  
 


 
SPL has signed MoU with BAIF (Bharat Agro Industries Foundation) for providing 


veterinary services as well as to create sustainable livelihood for PAPs. 


BAIF has rich experience in the area of dairy cattle production, water resource 


development and agro-forestry.  
 


This is ongoing program conducted by BAIF in Amlohri village .Following are the 


activities commenced at village in participation with PAFs: 


 
i. Fodder development 


ii. Vegetable cultivation & seeds distribution. 
iii. AI/ veterinary Camp 


iv. Goatary 
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Drinking Water Supplies 
 


SPL has provided drinking water supplies in Moher village that has benefitted 400 Nos. 


of Project Affected Persons (PAPs) and  drinking water supply at Amlori village . 


Photographs of CSR Activities undertaken 
 


 
 


 
 


 
 


 
 


Distribution of Sweaters to students of D.A.V. School 


Organizing Annual Sports and Cultural Activities 
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Distribution of wheat @ Rs. 1.00/kg Celebration of HIV AIDS Awareness Week 


Inauguration of Government Fair Price Shop at R&R Colony by Ward Parshad 
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Livestock Development Programme in 
consultation with BAIF 


 
Vegetable Cultivation and Seeds distribution 


 
Organizing Veterinary Camps 


 
Providing Drinking Water Supplies to PAPs 
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12. BIODIVERSITY 
 
SPL has  believes in sustainable mining, where the operations are carried out after 
proper assessment of Impact of mining on   environmental components such as Land 


Mass of different types, forest areas, Air, Water Living species within the core and buffer 


zone. 
 In order to ensure implementation of Biodiversity conservation measures in place SPL 


carries out Technical Impact Assessment of Mining on Forest diversion through studies 


such as Impact assessment of Minimum Tree felling, Formulating plans like Biodiversity 
conservation plans and wild life conservation plans and their implementation. 


 
Ecological Surveys Summary (pre and post land clearance) 
A.) Pre-Mining Ecological Survey 
Detailed Assessment of ecological survey has already been carried out during 


Environmental Impact Assessment for Moher & Moher-Amlohri extension Open Cast 


coal block allocated for SUMPP. 
B.) Post Mining Ecological Survey 
After commencement of Mining activity, a study was conducted by Ecomen 


Laboratories Pvt.ltd for carrying out detailed survey of Ecology and biological diversity at 


MMAEOCP and to formulate Biodiversity conservation plan and its implementation 


procedure. 


Ecological Management 
SPL has already got all necessary permits from the statute bodies like MoEF for 


diverting forest area prevailing at Moher & Moher- Amlohri Extension  coal blocks. 


Details of Forest Clearances: 


1. Forest Clearance for 101.89 Ha of forest land and 31.30Ha of Revenue Forest) for 
OB dumping at MMAEOCP 


 


 Stage I Clearance from MoEF: By letter no F-1/482/08/10-11/2013 dt.15.09.2008 


 Stage-II Clearance from MoEF: By letter no F.No.8-91/2008-FC dt. 28th May 


2010 
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2. Forest Clearance for 991.81 Ha of forest land and 72.21Ha of Revenue Forest) for 


coal mining at MMAEOCP 
 


 Stage I Clearance from MoEF:By letter no F-1/476/08/10-11/2117dt.15.09.2008 


 Stage-II Clearance from MoEF: By letter no F.No.8-92/2008-FC dt. 25th May 


2010 


SPL’s forest diversion activity includes pre assessment of requirement of forest land for 


the coal mining purpose for the upcoming financial year. Once the Area to be diverted is 
estimated then the proposal for the same is made through State Govt. forest 


Department. It is ensured for felling of minimum number of trees and it is 1/10th of total 


enumerated trees per annum in consultation State Forest Department. 
Ecological Management Forest Diverted, Trees Felled etc for 2014-15 are given as 


under: 


a.) Area Diverted: 
1. Forest Area diverted for Mining Activity: 672.31  


2. Forest Area diverted for OB dump and Infrastructure Development: 62Ha 


13. GREENBELT DEVELOPMENT 
 
Green belt is developed in and around Labour Camp, periphery of Mines, Drain 


adjacent to Project Office, R&R Colony, boundary wall periphery, near Bus Station, 


Time Office and Mines. Approximately 12,000 plants have survived till date with survival 
rate of 78%. Some of the species planted are that of Karanj, Mahua, Chakundi, 


Jatropha, Kachnar, Khair, Mango, Guava, Bougainvillea, Jamum, Amrut, Alstonia, 


Amaltash, Neem, Sirasa (Algesia) etc.  
 


Green belt is developed progress based on the land availability and front availability.   
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Photographs of Greenbelt Development 
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14. PEST MANAGEMENT 
 


SPL’s Administration Department carries out Pest Management activity by engaging 


external agency (M/s Pest Control India (PCI)). This is undertaken on regular basis in 
every quarter.  


The Objective of Pest Management is to prevent pests and infestations from growing 


and contaminating canteens and office premises leading to an unpopular work 


environment. PCI carries out inspection, monitoring various places and managing the 
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same with an integrated pest management solution with the help of environmentally 


friendly Thermal Fog Generators and ULV Aerosol Generators (Misters). 


15. BIODIVERSITY CONSERVATION MEASURES 
 


SPL has formulated biodiversity conservation plans based on the recommendation of a 


study conducted on Biodiversity Survey, conservation and management for Moher 
&Moher-Amlohri Extension Open cast coal mine. 


Conservation measures to be adopted are treated separately and will centre on the 


following principles. 
1. Developing the habitat to make sure the availability of cover, food, water and space 


for corridor for wildlife. 


2. Developing participatory conservation approach taking the villagers of the buffer as 


well as fringe area in to confidence. 
3. To train up local people for reducing man-wildlife conflict in the buffer as well as 


fringe area. 


4. Taking necessary measures in the buffer area of the project so as to reduce soil 
erosion and assuring water conservation. 


5. Sensitising people in protection of forest against fire, illicit felling and encroachment. 


6. Conducting periodical monitoring of the ecosystem in the soil, vegetation and faunal 


level. 


Based on the above principles some management measures are proposed which will be 


strictly followed on site: 


 To strictly monitor and impose restrictions on the activities and movement of 


labourers and associated workers to avoid disturbance in the habitat of wild animals 


and birds. 


 To monitor noise levels during construction activities that are required to be 


maintained wherein only restricted/essential activities will be allowed and carried out 


at night in areas wherever the project work and activity is undertaken which is in the 


vicinity of animal/bird habitats 


 Development of habitat by ex situ conservation through plantation, soil conservation, 


grass land development and development of water bodies is suggested in four sites 


Table in the buffer zone as stated below. The existing canopy covers in these sites 







 
 


70 
 


are less than 10% and therefore are ideal places for undertaking plantation work as 


a part of Biodiversity Conservation and Management Plan keeping the natural tree 


cover intact. 


16. CLEARANCES AND PERMITS 
 


The status of permits and clearances for Moher & Moher-Amlohri Extension Open 
Cast Captive Coal Mine is given in the Table below.  


SNo. Permits & Approval Status 
Completion 


date 


1. Consent to Establish (CTE)  Received 13th July, 2009 


2. 
Environmental Clearance 


from MoEF  
Received 10th Dec, 2008 


3 


Environemnt Clearance for 


extension of Mine Capacity 


to 20 MTPA 


Received 30th Jun, 2015 


4. 
Renewal of Consent to 
Operate (CTO) 


Received 9th Oct, 2014 


5. 
Forest Clearance for Coal 


Mining block 
Received 25th May, 2010 


 


17. ASSESSMENT & AUDITS 


Assessment of EHSSS performance and audits are primarily based on the IFC 


Performance Standards which defines client’s role and responsibilities to manage 


their projects, to focus on outcomes rather than process, thereby stressing the 
implementation of sound environmental and social management systems that 


achieve desired outcomes, including the mitigation of adverse impacts.  


The Equator Principles, based on the IFC Performance Standards on social and 


environmental sustainability and on the World Bank Group Environmental, Health, 


and Safety Guidelines (EHS Guidelines), are intended to serve as a common 


baseline and framework for the implementation by each EPFI.  
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The assessment and audits of Moher & Moher Amlohri Coal Mines are also 


undertaken in accordance with the applicable laws & legislations at National & State 


level regulating authorities. 
Quarterly audits are undertaken at mine site by Lender’s (US-Exim’s) engineers and 


performance report is submitted to the lender. Non-conformances are closely 


monitored and closed at the earliest possible time.  
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1. INTRODUCTION 
Sasan Ultra Mega Power Project (UMPP) is a Government of India’s (GOI) initiative for 
building large scale power projects in India.  As per the UMPP scheme, each UMPP is 
initially developed through a Special Purpose Vehicle (SPV) which is a wholly owned 
subsidiary of Power Finance Corporation (PFC), Government of India undertaking. The 
SPV is responsible for activities like site selection, obtaining coal mines wherever 
applicable, acquiring land, obtaining various clearances & approvals. Thereafter, PFC 
carries out an International Competitive Bidding process & transfers the SPV to successful 
bidder quoting lowest levelised tariff.  


Sasan Power Ltd (SPL) is the SPV established by PFC to develop the Sasan UMPP. SPL 
was handed over to Reliance Power Ltd which emerged as the lowest bidder in terms of 
levelised tariff for Sasan UMPP and is being developed on Build, Own & Operate (BOO) 
basis. Sasan UMPP is 3960 MW pit-head coal based power project. The project will supply 
power at an extremely competitive levelised tariff of Rs 1.196/kWh (US Cents 1.49/kWh) 
which would benefit 42 Crore of population in the seven states (Madhya Pradesh, Uttar 
Pradesh, Delhi, Rajasthan, Punjab, Haryana and Uttaranchal). 


Sasan UMPP is based on supercritical technology based integrated coal fired power plant 
comprising of 6 units of 660 MW each, totalling to 3,960 MW capacity.  


The project is located near village Sasan of District Singrauli, Madhya Pradesh. 


 The project site is well connected by air, rail, road and sea. It is at a distance of about 250 
km from Varanasi airport and 18 km from Shakti Nagar railway station in Uttar Pradesh. 
Waidhan, the nearest town, is at a distance of 12 km by road from the project site. 


A Power Purchase Agreement (PPA) dated August 7, 2007 has been signed among SPL 
and 14 Procurers from 7 States for sale of power.  


As per the Power Purchase Agreement (PPA) signed with Procurers, Procurers are 
responsible for land acquisition. Accordingly Government of Madhya Pradesh (GoMP) is 
acquiring land and handing over same to SPL. 


Water requirement of around 12,532 cu. meter / hour is met from Govind Vallabh Pant 
Sagar reservoir, which is at a distance of about 25 km from the plant site. Water allocation 
from Water Resource Department, Government of Madhya Pradesh has been obtained. 
Clearance from Central Water Commission has also been obtained. Raw water intake 
pump house along with pipe line commissioned and in operation.  Water supply Agreement 
signed with Water Resource Department, Govt of Madhya Pradesh on January 5, 2013. 


Power generated from the project is evacuated at 765 kV and 400 kV voltage levels through 
2 transmission lines of 765 kV and 4 transmission lines of 400 kV, which is connected to the 
National Grid. As per the PPA, Procurers are responsible to ensure availability of 
transmission line for power evacuation. 
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The Project has been allotted three captive coal mines namely Moher and Moher Amlohri 
Extn & Chhatrasal1 (about 22 to 40 km from the power plant site). Transportation of coal 
from the mines to the plant is carried out through single flight covered Overland Conveyor 
(OLC). Hence no dust generation en-route. The coal transportation by OLC ensures that 
polluting diesel fuel is not used for transporting coal. Secondly, the OLC is provided with 
hood to ensure that coal dust doesn’t spread out to pollute the milieu while the coal is being 
transported.   


SPL had carried out a Comprehensive Environmental Impact Assessment (CEIA) for the 
period March 2006 to February 2007. Based on Rapid EIA a formal public consultation 
process with the local population was specifically held for the project on June 17, 2006 
according to MoEF guidelines. The project has been awarded the environmental clearance 
on November 23, 2006 by Ministry of Environment and Forests (MoEF), Government of 
India (GoI) based on recommendation of the Expert Appraisal Committee (EAC).  


Forest clearance for power plant area has been obtained from MoEF on April 16, 2009. No 
Objection Certificate (NOC) from Madhya Pradesh Pollution Control Board (MPPCB) dated 
July 6, 2006 has also been obtained.  


The total land requirement for the Power Plant, mining and supporting facilities is 4519 
hectares (Ha). Out of this, land for Main plant area is 821Ha, land for township is 181 Ha, 
for ash dyke is 329 Ha, for ash pipeline, water intake & roads is96 Ha, coal transportation 
requires 79Ha and for coal mines 3012 Ha.  


2. PURPOSE OF THE REPORT 
SPL has obtained funding from various banks and international financial institutions (the 
Lenders). To ensure that projects supported by Ex-Im Bank are constructed and operated 
in accordance with the relevant host-country and applicable international environmental 
guidelines. Borrower (SPL) to comply with Equator’s Principle (July 2006 edition) and the 
requirements of the performance standards of International Finance Corporation (IFC).  


The Annual Report (AMR) has been prepared to present the Annual status of the 
environment, health & safety and social performance of the project during the period April 
2014 till March 2015 as a part of loan covenant clause no 6.2.5 


 The purpose of this Annual EHS & S Compliance Monitoring Report 2014-2015 is to: 


 Review implementation of environmental mitigation and enhancement measures 
 Review Social Monitoring Plan for the project,  
 Review environmental monitoring plan for the project, and 
 Review adherence to IFC Performance Standards 


 


3. SCOPE OF REPORT: 
The scope of the AMR includes all environment and social activities associated with Power 
Plant, including construction as well as operation phase of the project during the financial 


                                                        
1 Chattrasal coal block which was alloted to the Project has recently been cancelled by Ministry of Coal; Project company has 
initiated appropriated measures to regain Chatttrasal Coal block as it formed integral part of bid documents, based on which the 
Project was awarded 
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year from April 1, 2014 to March 31, 2015. Both the components have been reported 
separately in the AMR and scope of work prescribed by the US Exim bank has been used 
to structure the report. The report broadly covers status update of various environmental, 
health, safety and social activities under taken/initiated by the Company during construction 
and operation. 


Construction Management 


Operation Phase Management 


Operations Related EHS, Security and Social (EHSSS) Management 


Labour and Working Conditions 


Pollution Prevention and Abatement  


Communities Health, Safety and Security 


Land Acquisition and R&R  


Biodiversity 


Conformance  


Cumulative Impacts 
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4. EXECUTIVE SUMMARY   
The Project is being implemented under a turnkey Engineering, Procurement and 
Construction (EPC) contract by consortium of Reliance Infrastructure Ltd (Rel Infra) and 
Reliance Infra Projects (UK) Ltd.   


Orders for Boiler, Turbine and Generator (BTG) have been placed by the EPC contractors 
with Shanghai Electric Group Company Limited (SEC), China, an Original Equipment 
Manufacturer (OEM) of international repute.  


Delivery of of major BTG and Balance of plant (BOP) equipment completed. Two Units are 
commissioned in FY 2014 and balance all four units were commissioned along with its 
associated balance of plant system commissioned in FY2015. 


 COD of 1st Unit (Unit#3) achieved on Mar 31, 2013, (However the matter is pending 


before APTEL).   


 2nd Unit (Unit #2): COD of Unit achieved on Jan 28, 2014.  


  3rd Unit (Unit #4): COD of Unit achieved on April 12, 2014.  


 4th Unit (Unit #1): COD of Unit achieved on May 27, 2014. 


 5th Unit (Unit #5): COD of Unit achieved on Dec 26, 2014 


 6th Unit (Unit #6): COD of Unit achieved on Mar 27, 2015 


The BOP  facilities such as Coal Handling plant including Over land conveyor , Electrostatic 
precipitators, Induced draft Cooling Towers, PT/DM plant, Effluent treatment plant, Sewage 
treatment plant, Raw water pump, Cooling water pumps, Air compressors, fuel oil unloading 
and forwarding system along with storage facilities have become fully operational.  


The Roads parallel to conveyor from mine to plant is also ready. Continuous Ambient Air 
Quality Monitoring Station (CAAQMS) 03 Noshas been installed inside plant boundary. 
Continuous Emission Monitoring Station (CEMS) installed in all six Units for monitoring flue 
gas emission and Online effluent Monitoring System is installed at the outlet of CMB & data 
is being uploaded on CPCB server. Environmental Parameter Display Board is installed 
near main gate. Apart from this, SPL is also implementing Rainwater Harvesting pond and 
recharge pits inside the plant premises 


After commissioning of the Units, EPC Contractor has gradually reduced its man power 
deployed site. As on Mar 2015, Approx 137 Executives and around 2500 skilled and 
unskilled personnel are deployed by EPC and its sub contractors and 699 O&M personnel 
are deployed for commissioning and O&M related activities at site. Over 1800 skilled and 
unskilled manpower has been deployed by various contractors for operation and 
maintenance assistance. 
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5. OVER VIEW OF CONSTRUCTION AND OPERATION 
 


The Project is being implemented under a turnkey Engineering, Procurement and 
Construction (EPC) contract by consortium of Reliance Infrastructure Ltd (Rel Infra) and 
Reliance Infra Projects (UK) Ltd.   


Orders for Boiler, Turbine and Generator (BTG) have been placed by the EPC contractors 
with Shanghai Electric Group Company Limited (SEC), China, an Original Equipment 
Manufacturer (OEM) of international repute.  


Civil work completed for DM plant, PT plant, CW pump house, ETP, STP, Fuel oil pump 
house, Overland conveyor (OLC) system, Coal Handling Plant, AHP, Cooling tower for all 
six Units and Intake pump house.  Township 120 rooms in hostel buildings, Central Kitchen, 
21 deluxe rooms and 96 Type-E House construction completed and in use.  


Power House Building (PHB) and Bunker structure erection completed for all six Units. EOT 
cranes commissioned and in use for both blocks.  Complete CW system commissioned for 
Unit #1 to 6.  


Laying of Raw water pipeline from Rihand reservoir to plant has been completed and all 3 
Intake water pumps commissioned and are in operation. Both the Chimney–1 & 2 
completed. Construction of Raw Water Reservoir pond-1& 2 completed and in use. All three 
streams of DM plant commissioned. PT plant, DM Water transfer pumps and Ash water 
recirculation pumps are commissioned and in service.  


Erection of 4 HFO & 4 LDO tanks completed, out of which 3HFO tanks and 3 LDO tanks 
are in use. Fuel oil pumps, transfer pumps commissioned for all six Units. 


Coal Handling Plant both the streams commissioned and are in operation for Block-I & II. 
All three stacker reclaimers commissioned and in operation. Wet and dry ash disposal 
system commissioned for all six Unit. Auxiliary boiler (50TPH) is in use. Instrument Air 
Compressor and service air compressors are in operation for all six Units. 


Peak manpower deployed at site by EPC Contract and its sub contractors at site during 
construction is over 336 Executives and around 8400 skilled and unskilled personnel. On 
completion of Unit commissioning EPC Contractor was in the process of demobilization of 
its work force. 


Operations & Maintenance (O&M) of the power plant is carried out by SPL with the support 
of expertise of its affiliates. For this, personnel’s of requisite skill and experience is 
employed on full time basis.  


Total 699 O&M persons were deployed at site for Commissioning, Operation & 
Maintenance of the plant. Over 1800 skilled and unskilled man power has been deployed 
by various contractors at Site for operation and maintenance assistance.  


During this period all six Units have been commissioned and are under stabilisation. Total 
gross generation from the plant is 16,168MUs and Net energy sent out is 15,071MUs. 
Station Plant load factor (PLF) is 68.3%  
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6. COMPLIANCE STATUS OF CONSTRUCTION PERMITS  
SPL has obtained all clearances and approvals required for setting up of power plant 
including Environmental Clearance, Forest Clearance, Chimney Height Clearance, 
Permission to Establish, Water Allocation and Mega Power Project Status. 
Consent/permission from MP Pollution Control Board for operation of all six Units has been 
obtained. SPL has signed connectivity agreement with CTU for connecting the power 
station with national grid. 


List of applicable Permits and clearances during construction are tabulated below:  


 
Table 1: Permits and Clearances 


SN Requirement Issuing 
Agency 


Date of Issue \ 
Revalidated Date 


Validity 


1 Environment 
Clearance(EC) 


MoEF 23-Nov-06 22-Nov-16 
(Construction Completed) 19-April-12 


2 Stack height 
clearance 


Air Port 
Authority of 


India 


12-Jan-07 27-May-19 
(Construction Completed) 28-May-12 


3 Defence 
Clearance 


Ministry of 
Defence 


16-Dec-08 One time approval obtained 
during construction and was 
renewed 


4 Forest 
Clearance 


MoEF St – I - 03-Dec-08 
St – II - 16-Apr-09 


One time approval obtained 
before construction started. 


5 Consent to 
Establish (CTE) 


MPPCB 13-Feb-07 
23-Nov-2010 


CTE issued for 5 X 800 MW 
initially was amended later to 
6 X 660MW 


6 Consent to 
Operate (CTO)  
Unit – I 
Unit – II 
Unit – III 
Unit – IV 
Unit – V 
Unit – VI 
Consolidated 


MPPCB  
09-07-14 
24-02-14 


11-03-13 & 22-07-14 
13-03-2014 
30-07-2014 


02-02-15 
22-04-2015 


 
 
 
SPL has obtained the 
consolidated CTO for all six 
units on 22nd April 2015 which 
has validity till 28th February 
2016. 


7 Hazardous 
Waste 
Authorization 


MPPCB             25-07-2015 
Valid till  28.02.2018  


 28.02.2018 


8. Bio Medical 
Waste Auth. 


MPPCB           02-03-2014 
Valid till  30.11.2016 


Surya Vihar Health Centre 


 
As a part of compliance of stipulations, SPL submits its six monthly compliance status to 
MoEF at Regional Office in Bhopal, Central Pollution Control Board in New Delhi and MP 
State Pollution Control Board. 
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7. UPDATE ON ENVIRONMENT MANAGEMENT SYSTEM 
 


The Environmental & Social Impact Assessment (ESIA) and ESMP documentation provides 
the details of the work carried out and recommends necessary actions and commitments to 
minimise, mitigate and monitor potential adverse impacts. 


The Environment and Social Management Plan (ESMP) outlines the environmental 
management system that is being implemented during construction and operation of the 
project for minimization of deleterious effects and implementation of enhancement 
measures. The ESMP monitors and manages environmental aspects and issues during 
construction and operation phase by: 


 Identifying potential environmental impacts; 
 Recommending mitigation measures for the negative impacts; 
 Identifying opportunities for enhancement measures; 
 Providing an organizational framework for operating Environment Management System 


and other functions of the project by assigning roles and responsibilities for 
environmental monitoring and management; 


Various environmental protection / control measures implemented in the project in 
compliance to ESMP / Environment Protection Acts and IFC Standards are given below:    


The Steam Generator is 660MW once-through boiler, spiral tube water wall supercritical 
technology which is more efficient and results lesser emissions as compared to subcritical 
boiler. 


The boiler serves 660MW class turbo-unit with the characteristics of supercritical 
parameter, variable-pressure operation. The boiler is spiral tube, once-through, single 
furnace, once reheat, balanced draft, dry ash extraction, all steel suspended structure, Π 
shape and semi-outdoor design. 


This project uses the technology of compound air classification Low NOx burners and each 
boiler is equipped with four pass Electrostatic Precipitator (ESP) with 99.96% efficiency. 
Flue gas from the boiler pass through the ESP and fly ash is collected in the hopper of ESP 
by electrostatic action. At flue gas exit the Particulate Matter (PM) level is maintained below 
50 mg/ Nm3, which is the limit specified in the Environment Clearance. 
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7.5 Ash water recovery system 
 


Unutilised fly ash and bottom ash is discharged into Ash dyke. Ash slurry water collected in 
the Ash dyke is recycled through Ash water recirculation system, which is treated and 
recycled /reused. 


 


All internal roads inside power plant are made of cement. Further regularly water sprinkling 
is also carried out in the road to suppress dust generation.  


7.6 Plantation 
 


The plantation is carried out in phased manner under green belt development programme 
to improve the floral environment of the adjoining area. Till date 172,000 saplings have 
been planted in 250 acres of 40 different saplings and about 80% is the survival rate.  
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7.8 Ambient Air Monitoring: 
 
 Environmental parameter Display Board is installed at Main Gate which displays real 


time basis ambient air quality 
 


 
 
 


 Ambient air quality is being monitored by SPL on regular basis for PM10, PM2.5, Sox, 
NOx and CO. Data for the reporting period was reviewed and found that ambient air 
quality monitored at 6 locations has been within the standards prescribed by National 
ambient air quality (NAAQ) standards. Details are given below: 


 
 Construction office  


Monitoring  
Season  Month   


PM10 
(µg/m3) 


 
PM2.5(µg/m3) 


SO2 
(µg/m3) 


 
NOx(µg/m3) CO(µg/m3) 


Summer 
Apr-14 66.99 39.49 9.51 25.43 177.38 
May-


14 67.31 36.48 11.87 27.21 163.25 


Monsoon  


Jun-14 64.04 33.69 12.09 27.06 165.38 
Jul-14 55.33 30.24 12.90 24.24 164.00 
Aug-
14 53.85 27.44 14.14 25.99 162.24 


Sep-
14 53.08 27.14 13.85 26.13 160.50 


Post 
Monsoon 


Oct-14 54.39 27.32 14.36 28.04 166.38 
Nov-
14 56.47 26.97 14.41 28.82 166.75 


Winter  


Dec-
14 54.62 30.02 13.69 27.50 158.68 


Jan-15 57.15 29.39 12.46 25.68 154.75 
Feb-
15 65.34 29.20 13.03 25.58 158.13 


Summer  
Mar-
15 65.60 28.77 13.90 26.59 165.75 


 
 
 


Township 
Monitoring  


Season  Month   
PM10 


(µg/m3) 
 


PM2.5(µg/m3) 
SO2 


(µg/m3) 
 


NOx(µg/m3) CO(µg/m3) 


Summer Apr-14 59.29 35.66 9.86 26.35 173.13 
May-14 59.75 35.22 11.93 27.70 170.38 
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Township 
Monitoring  


Season  Month   
PM10 


(µg/m3) 
 


PM2.5(µg/m3) 
SO2 


(µg/m3) 
 


NOx(µg/m3) CO(µg/m3) 


Average  59.52 35.44 10.89 27.02 171.75 


Monsoon  


Jun-14 56.13 30.50 12.34 27.69 172.13 
Jul-14 57.97 29.88 12.38 25.34 170.63 
Aug-14 45.41 26.55 13.56 25.44 165.75 
Sep-14 45.10 25.95 13.31 26.04 163.38 


Average  51.15 28.22 12.90 26.13 167.97 


Post 
Monsoon 


Oct-14 44.21 25.51 13.48 25.11 165.75 
Nov-14 51.13 26.87 12.73 23.60 166.63 


Average  47.67 26.19 13.10 24.36 166.19 


Winter  


Dec-14 51.89 26.75 12.33 24.26 153.50 
Jan-15 54.67 26.50 12.10 24.60 151.75 
Feb-15 55.96 26.91 12.37 23.98 148.63 


Average  54.17 26.72 12.27 24.28 151.29 
Summer  Mar-15 57.96 26.92 11.88 23.24 153.00 
 


 
 
 


Siddhikhurd Village  
Monitoring  


Season  Month 
PM10 


(µg/m3) 
 


PM2.5(µg/m3) 
SO2 


(µg/m3) 
 


NOx(µg/m3) CO(µg/m3) 


Summer 
Apr-14 59.57 36.76 9.59 26.64 168.75 
May-14 59.03 36.93 11.50 26.63 168.88 


Average  59.30 36.84 10.54 26.63 168.81 


Monsoon  


Jun-14 57.57 35.01 12.71 28.17 169.13 
Jul-14 59.34 29.75 12.42 27.79 169.25 
Aug-14 55.70 27.14 13.42 27.46 164.88 
Sep-14 59.70 29.55 12.98 27.78 160.50 


Average  58.08 30.36 12.88 27.80 165.94 


Post 
Monsoon 


Oct-14 57.40 29.55 13.83 28.92 157.75 
Nov-14 57.28 30.54 13.83 29.71 161.13 


Average  57.34 30.04 13.83 29.32 159.44 


Winter  


Dec-14 58.62 28.97 14.22 27.00 159.25 
Jan-15 58.19 29.24 14.00 26.94 160.10 
Feb-15 66.70 30.13 14.55 26.78 159.63 


Average  61.17 29.45 14.26 26.91 159.66 
Summer  Mar-15 70.13 30.37 15.86 29.39 163.50 


 
 


 
Permanent Store 


Monitoring  
Season  Month 


PM10 
(µg/m3) 


 
PM2.5(µg/m3) 


SO2 
(µg/m3) 


 
NOx(µg/m3) CO(µg/m3) 


Summer 
Apr-14 59.35 42.21 9.50 26.96 180.38 
May-14 60.46 42.69 11.90 27.80 171.88 


Average  59.91 42.45 10.70 27.38 176.13 
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Permanent Store 
Monitoring  


Season  Month 
PM10 


(µg/m3) 
 


PM2.5(µg/m3) 
SO2 


(µg/m3) 
 


NOx(µg/m3) CO(µg/m3) 


Monsoon  


Jun-14 59.55 39.42 13.40 29.18 175.75 
Jul-14 59.61 30.62 13.10 25.76 176.00 
Aug-14 61.11 32.33 13.31 25.38 168.88 
Sep-14 58.11 32.81 15.37 28.28 169.13 


Average  59.60 33.79 13.79 27.15 172.44 


Post 
Monsoon 


Oct-14 59.56 33.07 15.52 30.13 165.88 
Nov-14 58.06 34.36 15.72 30.59 169.00 


Average  58.81 33.72 15.62 30.36 167.44 


Winter  


Dec-14 57.11 34.15 15.78 30.52 158.75 
Jan-15 57.14 32.74 15.03 30.55 159.75 
Feb-15 57.09 33.06 16.07 31.38 161.50 


Average  57.11 33.32 15.63 30.82 160.00 
Summer  Mar-15 67.70 35.25 16.18 31.34 169.50 


 
 


 
 


Harrahawa Village 
Monitoring  


Season  
Parameters 
& Date   


PM10 
(µg/m3) 


 
PM2.5(µg/m3) 


SO2 
(µg/m3) 


 
NOx(µg/m3) CO(µg/m3) 


Summer 
Apr-14 57.50 34.07 8.51 22.38 155.29 
May-14 61.44 35.09 10.84 25.14 153.38 


Average  59.47 34.58 9.67 23.76 154.33 


Monsoon  


Jun-14 61.72 33.65 11.25 25.45 155.00 
Jul-14 55.19 29.27 11.55 24.70 154.50 
Aug-14 54.11 29.46 14.28 27.91 155.50 
Sep-14 55.21 28.48 13.91 28.71 156.25 


Average  56.56 30.22 12.75 26.69 155.31 


Post 
Monsoon 


Oct-14 59.58 28.41 14.32 29.40 156.50 
Nov-14 54.79 28.47 14.38 27.93 157.88 


Average  57.18 28.44 14.35 28.66 157.19 


Winter  


Dec-14 57.73 28.26 14.60 27.70 159.00 
Jan-15 65.48 27.93 13.26 25.73 154.38 
Feb-15 68.52 27.51 12.78 24.74 153.63 


Average  63.91 27.90 13.55 26.06 155.67 
Summer Mar-15 67.62 27.94 12.11 23.61 157.13 


 
 


Sasan  Village 
Monitoring  


Season  Month 
PM10 


(µg/m3) 
 


PM2.5(µg/m3) 
SO2 


(µg/m3) 
 


NOx(µg/m3) CO(µg/m3) 


Summer 
Apr-14 65.14 41.94 8.97 17.79 147.38 
May-14 65.36 37.23 11.56 18.50 164.13 


Average  65.25 39.58 10.27 18.14 155.75 


Monsoon  Jun-14 63.58 34.56 12.33 20.72 165.88 
Jul-14 53.15 29.58 13.08 23.82 167.63 
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Sasan  Village 
Monitoring  


Season  Month 
PM10 


(µg/m3) 
 


PM2.5(µg/m3) 
SO2 


(µg/m3) 
 


NOx(µg/m3) CO(µg/m3) 


Aug-14 62.49 36.58 11.24 19.79 160.15 
Sep-14 53.71 28.51 15.69 25.88 169.63 


Average  58.23 32.30 13.08 22.55 165.82 


Post 
Monsoon 


Oct-14 57.58 29.75 14.34 26.12 164.75 
Nov-14 58.56 29.81 14.11 26.40 165.13 


Average  58.07 29.78 14.23 26.26 164.94 


Winter  


Dec-14 60.56 28.81 12.63 26.37 158.50 
Jan-15 57.43 28.10 12.42 26.72 157.50 
Feb-15 63.53 28.65 13.45 26.91 157.75 


Average  60.51 28.52 12.83 26.67 157.92 
Summer Mar-15 66.24 28.59 14.16 26.80 161.50 


 
 


 
The Continuous Ambient Air Quality Monitoring results for the reporting period well within 
the specified limits as per the Acts/ IFC standard 


  
7.9 GHG Emissions Monitoring 
 
Each unit provided with Continuous Emission Monitoring System (CEMS) at stack, which 
monitors real time basis Green house gas (GHG) emission from the Units. In case of CEMS 
equipment not available, emission data is reported based on proximate analysis basis.  
Regular GHG reports being submitted to Exim 
 
Unit wise average GHG emission for the period FY2014-15 is given below  


 
Unit No. Range(g/kWh) Manual Result (g/kWh) CEMS Result (g/kWh) 


1 738 to 840 


2 741 to 848 


3 749 to 848 


4 748 to 848 


5 750 to 850 


 
 180 days average values are well within 850 g/kWh 
 During the FY 14-15, CO2 intensity has never exceeded 850 g/kWh for consecutive 6 


days. 


 
 
7.10 Surface Water and Groundwater Quality monitoring  
 


7.10.1 Ground Water Quality: 
 
The ground water is being monitored at 6 different locations which includes ground water 
sample drawn from Sasan, Sidhikhurd and Harrahawa village and also from the piezometer 


(b) (4)
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installed around the ash dyke & potable water samples collected from hand pumps tested 
against IS :10500 for its quality. All parameters are well within the specified limit as per the 
applicable standard. The monitoring data is given below   
 
 


Parameters 


IS:10500 
1991(Reaff:


2012) 
Limits  


(Permissibl
e Limits) 


Average data FY 2014-15 
Monitoring Location 


GW1 GW2 GW3 PW1 PW2 PW3 


pH 6.5-8.5 7.37 7.29 7.36 7.34 7.35 6.99 
Colour (Hazen Units) 15 <5.0 <5.0 <5.0 <5.0 <5.0 <5.0 
Odour Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 


Turbidity (NTU) 5 0.29 0.31 0.35 0.35 0.28 0.36 
TDS (mg/l)  2000 514.50 531.50 370.08 122.50 322.67 106.67 
Total Alkalinity (mg/l) 600 157.25 158.00 147.33 53.67 132.67 52.25 


Total Hardness as 
CaCO3(mg/l) 600 


243.83 239.92 189.50 60.08 169.83 57.00 


Calcium as Ca(mg/l) 200 58.47 75.19 40.11 13.71 34.20 13.02 
Magnesium  as 
Mg(mg/l) 100 


21.73 12.91 21.61 6.27 21.65 5.90 


Free Residual 
Chlorine(mg/l) 1 BDL BDL BDL BDL BDL BDL 


Total Ammonia (mg/l) 0.5 BDL BDL BDL BDL BDL BDL 
Boron (mg/l) 1 0.4 BDL BDL BDL 0.4 BDL 
Chloride as Cl (mg/l) 1000 81.52 104.92 40.08 16.50 44.38 17.71 
SulphatesSO4 (mg/l) 


400 
40.53 54.69 39.97 10.85 30.94 7.97 


Fluorides as F (mg/l) 1.5 0.85 0.57 1.16 0.29 0.98 0.26 
Nitrates as NO3 (mg/l) 


45 
29.41 19.93 27.68 1.85 11.30 6.08 


Phenolic Compounds 
(mg/l) 


0.002 BDL BDL BDL BDL BDL BDL 


Mineral oil (mg/l) 0.5 BDL BDL BDL BDL BDL BDL 
Sulphide  as H2S  
(mg/l) 


0.05 


BDL BDL BDL BDL BDL BDL 


Anionic detergents 
(mg/l) 1 


BDL BDL BDL BDL BDL BDL 


Total Coli form 
(MPN/100ml) 


Shall not be 
detected in 
100 ml 
sample 


Absent Absent Absent Absent Absent Absent 


E. Coli (Nos/100ml) 


Shall not be 
detected in 
100 ml 
sample 


Absent Absent Absent Absent Absent Absent 


GW=Graund Water.   GW1= Siddhi Khurd Village,GW2= Sasan Village,GW3= Harrahwa Village, 


PW = Potable Water PW1= Construction Office Canteen, PW2=Labour Camp,PW3= Tiyara Town Ship 
(Canteen) 
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7.10.2 Surface Water Quality: 
 
Surface water quality is being monitored for 3 locations against IS 2296 class C standard. 
Analysed data is given below . All the data were found within the class C limits of IS 2296 
standard. 
 
 


Surface WATER QUALITY 
  Average Data FY 2014-15     


Parameters 
IS:2296 


Class 'C' 
Limits 


Monitoring Location 
SW1  SW2  SW3  


pH 6.5 to 8.5 7.5 7.7 7.8 
Colour  (Hazen Units) 300 <5.0 <5.0 <5.0 
TDS (mg/l) 1500 272.75 241.42 246.25 
DO, Minimum (mg/l) 4 5.85 5.53 10.06 
BOD (mg/l) 3 BDL BDL BDL 
Cadmium as Cd (mg/l) 0.01 BDL BDL BDL 
Chloride as Cl (mg/l) 600 34.17 21.13 34.13 
Chromium as Cr6+ (mg/l) 0.05 BDL BDL BDL 


Cyanide CN (mg/l) 0.05 BDL BDL BDL 
Fluoride as F (mg/l) 1.5 0.70 0.37 0.55 
Selenium as Se (mg/l) 0.05 BDL BDL BDL 
Lead as Pb (mg/l) 0.1 BDL BDL BDL 
Sulphate as SO4(mg/l) 400 42.38 13.22 31.43 


Arsenic as As (mg/l) 0.2 BDL BDL BDL 
Copper as Cu (mg/l) 1.5 BDL BDL BDL 
Iron as Fe (mg/l) 50 BDL BDL BDL 
Zinc as Zn (mg/l) 15 BDL BDL BDL 
Phenolic Compound (mg/l) 0.005 BDL BDL BDL 


Anionic detergent  (mg/l) 1 BDL BDL BDL 
Oil and Grease (mg/l) 0.1 BDL BDL BDL 
Nitrate as NO3 (mg/l) 50 3.935 2.5 0.55 


SW= Surface Water                                                                                                                                                               
SW1=Nalla Nr. Substation (Harrahwa Village), SW2=Mayar River ,SW3= Rihand River 


 
 
 
7.11 Wastewater Quality Monitoring 


 
The Industrial effluents connected into ETP for treatment. The treated water is reused 
/recycled for further use. The Table given below is the ETP discharged water quality 
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7.11.1 Effluent treatment plant Discharge 
 


S. 
N
o. 


Param
eter 


Standa
rd  


(Max) 


ETP  Outlet Analysis Results 
Apr-
14 


May- 
14 


Jun- 
14 


Jul
- 14 


Aug-
14 


Sep- 
14 


Oct-
14 


Nov-
14 


Dec-
14 


Jan
-15 


Feb-
15 


Mar-
15 


1 pH 9 8.2 7.9 7.8 8.0 7.5 7.45 7.9 7.8 7.2 7.6 7.4 7.5 


2 
BOD  
(mg/l) 30 20 18 18 9 7 8.5 6.5 6.5 4.5 6.8 5.5 6 


3 
COD 
(mg/l) 250 60 56 62 


27.
4 22.8 28 22 25 18 24 22 24 


4 
TSS  
(mg/l) 100 66.5 62 58 18 58 56 42 46 8.3 36 34 30 


5 
O&G 
(mg/l) 10 0 0 0 0 0 0 0 0 0 0 0 0 
 
The results reveal that the ETP discharge water is as per the stipulated standard.  
 
Online effluent monitoring system also been installed at the discharge of CBM to monitor 
treated water quality. 


 


7.11.2 Sewage Treatment plant (STP) Discharge 
 


STP Outlet  Concentration of Pollutants 
pH TSS BOD COD O & G 


Design Parameters  7.0 to 8.0 100.00 30.00 250.00 …. 


M
on


th
 o


f 
M


on
ito


rin
g  


Jan-15 7.70 12.00 6 20 0.00 


Feb-15 7.60 8.00 5.5 16 0.00 


Mar-15 7.7 11 4.5 18 0.00 
 
Though STP was commissioned long back the sewage collection in the STP was minimum. 
due to which STP could get only stabilized in the month of January 2015. 


The STP is working as per the design criteria to meet the stipulated standard for discharge.     


7.11.3 Ash Pond effluent: 
 
The ash pond effluent quality also got tested for pH, TSS and O&G and found to be within 
the standards during the reporting period. 
 


ASH POND EFFLUENT ANALYSIS REPORT 
 


Paramete
rs Limits 


Analysis Results 


April May June July Aug Sept Oct Nov Dec Jan Feb Mar 
pH 6.5-8.5 7.2 7.25 7.3 7.6 7.5 7.45 8.4 8.3 7.3 7.41 7.38 7.4 


TSS (mg/l) 100 8 12 18 14 7.9 22 8 12 18 14 7.9 22 
O &G 
(mg/l) 


20 BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 
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7.12 Noise Quality Monitoring 


 
Ambient Noise Monitoring: 


 
Ambient noise is being monitored at six locations in and around plant. Based on the 
monitoring data collected from the various locations noise level is within the permissible 
limits during the reporting period.  


 
AMBIENT NOISE MONITORING 


 
Month/Locations 


Day Night 
Max Min Leq Max Min Leq 


April 
Construction Office 69.3 65.1 66.4 55.9 47.7 48.5 
Permanent Stores 72.7 67.8 68.5 58.6 48.2 48.8 
Sasan Village 53.8 45.9 50.8 43.6 41.5 42.7 
Sidhi Khurd Village 52.7 46.5 51.4 44.5 41.2 43.5 
HarrahawaVillage 53.9 43.6 47.6 42.8 40.8 41.2 
Tiyara Village 54.4 43.9 48.2 44.2 39.7 40.8 
May 
Construction Office 72.4 64.6 67.4 58.2 46.4 47.6 
Permanent Stores 73.9 66.4 69.7 59.5 47.7 49.5 
Sasan Village 54.0 44.8 51.1 43.6 40.4 41.4 
Sidhi Khurd Village 54.2 47.2 50.5 44.5 41.7 42.2 
HarrahawaVillage 53.5 43.6 48.2 42.8 40.3 40.7 
Tiyara Village 51.5 44.7 46.5 44.6 41.2 41.9 
June 
Construction Office 62.7 57.9 59.2 53.7 49.6 51.7 
Permanent Stores 64.7 59.2 61.7 54.6 50.6 53.2 
Sasan Village 57.9 53.6 54.7 47.9 43.3 44.8 
Sidhi Khurd Village 62.2 52.6 53.9 47.8 42.6 43.7 
HarrahawaVillage 59 52.2 53.3 48.9 42.2 44.6 
Tiyara Village 58 51.9 52.6 48 41.7 42.9 
July 
Construction Office 69.3 65.1 66.9 55.9 47.7 48.5 
Permanent Stores 72.7 67.8 68.5 58.6 48.2 48.8 
Sasan Village 53.8 45.9 50.8 43.6 41.5 42.7 
Sidhi Khurd Village 52.7 46.5 51.4 44.5 41.2 43.5 
HarrahawaVillage 53.9 43.6 47.1 42.8 40.8 41.2 
Tiyara Village 54.4 43.9 48.2 44.2 39.7 40.8 
August 
Construction Office 73.6 62.5 69.9 58.7 45.6 54.5 
Permanent Stores 75.9 65.9 71.5 59.5 47.7 49.5 
Sasan Village 55.6 44.8 50.2 44.2 40.6 42.7 
Sidhi Khurd Village 55.7 45.6 52 44.1 40.1 42.5 
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HarrahawaVillage 53.9 45.6 49.3 43.6 40 41.1 
Tiyara Village 54.3 45.9 51.5 45 40.6 42.7 
September 
Construction Office 73.6 62.5 69.9 58.7 45.6 54.5 
Permanent Stores 75.9 65.9 71.5 59.5 47.7 49.5 
Sasan Village 55.6 44.8 50.2 44.2 40.6 42.7 
Sidhi Khurd Village 55.7 45.6 52 44.1 40.1 42.5 
HarrahawaVillage 53.9 45.6 49.3 43.6 40 41.1 
Tiyara Village 54.3 45.9 51.5 45 40.6 42.7 


 
The noise along OLC is also monitored regularly and records are maintained. The Noise 
level is well within the permissible limit except Shiv Pahari Chowk where it was broadly 
contributed by vehicular movement. This noise level has come down from October 2014 
onwards. 
 


Noise monitoring Along the OLC (round the clock ) 


   Location 
Amlohri 
Village 


Dhatura 
Village TF-4&5 Shiv Pahari Chowk 


Apr-14 Leq Day 52.9 52.1 53.1 63.7 
Leq Night 42.5 43.4 42.9 53.4 


May-14 Leq Day 52.7 52.2 52.5 64.2 
Leq Night 43.8 43.3 42.8 52.9 


Jun-14 Leq Day 54.9 53 53.3 62.6 
Leq Night 44.2 41.1 44.1 47.7 


Jul-14 Leq Day 52.9 52.1 53.1 63.7 
Leq Night 42.5 43.4 42.9 53.4 


Aug-14 Leq Day 50.4 51.7 51.8 64.1 
Leq Night 43.2 43 43.4 54.2 


Sep-14 Leq Day 50.4 49.7 50.3 60.7 
Leq Night 43.2 40.1 41 50.7 


Oct-14 Leq Day 48.4 44.1 53.4 57.9 
Leq Night 42.4 43.5 42.1 43.7 


Nov-14 Leq Day 47.3 43.3 52.8 43.4 
Leq Night 42.5 40.8 43.6 41.6 


Dec-14 Leq Day 45.3 44.7 53 43.4 
Leq Night 41.8 40.5 41.4 43.6 


Jan-15 Leq Day 44.3 46.5 43.4 52.5 
Leq Night 41.2 41.2 43.6 41.5 


Feb-15 Leq Day 43.7 45.1 43.4 53.1 
Leq Night 41.2 41.4 43.6 41.7 


Mar-15 Leq Day 42.9 45.8 43.4 42.8 
Leq Night 41.1 41.5 43.6 43.3 
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Noise Management  
 


The following control measures have been provided to reduce the noise level:- 
 
 Equipments have been designed to keep the noise level below 85 dB(A). 
 Provided acoustic barriers in noisy work places. 
 Provision of green belt to attenuate the noise levels 
 Provided Personal Protective Equipments (PPE’s) such as earplug, earmuff to the 


workers working in high noise level area. 
 
 
7.13 Solid Waste Management 


 


7.13.1 Fly Ash generation and utilisation 
 


Total ash generated for the period is 2.02 mln MT. Total fly ash utilisation achieved for the 
period is 22%. Major fly ash users are Cement plant, Ready mix Concrete plant, land filling 
and brick plants. Unutilised ash is dumped in ash pond.   


 


7.13.2 Solid Waste Management  
 


Solid waste is collected and taken away by M/s. Sahbhagita, an agency approved by the 
municipal corporation, on regular basis for disposal. 


 


7.13.3 Industrial Waste 
 
 
 
 
 
 
 


 


7.13.4 Bio-Medical Waste (BMW) 
 


Biomedical waste is generated at first aid centre is disposed through a pollution board 
authorised vendor.  M/s Indowater management is the vendor engaged by Sasan Power for 
disposal of biomedical waste disposal 


 
BMW generation in kg 


Cat. 4 Cat. 6 Cat. 7 Total  
27.62 26.89 - 54.51 


 
 


7.13.5 E- Waste 
 


The E-waste generated at plant is being given back to M/s HP as per existing  take back 
policy. SPL is member of M/s Unique Eco recycle (an authorized vendor of MPPCB) for 
safe disposal of E-waste  


MS Scrape Material   
Year  Generated Qty (MT) Remarks 


2012-13 236.1 Scrap material  sold through 
vendor 2013-14 12500 


2014-15 3851.34 
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6
. 


An Eco club is formed to share 
and implement new innovative 
ideas on environment 
protection and resource 
management. 


 


 


7.15 Awards and Recognition:  
 
Greentech foundation presents award to companies / units demonstrating highest level of 
commitment to Environment. SPL received “Greentech Environment Award 2014” for its 
commitment and initiatives undertaken at Sasan 
 


8. SAFETY MANAGEMENT SYSTEM (CONSTRUCTION AND OPERATION)  
Sasan Power has always maintained highest standards of corporate governance. To 
ensure safe and law conforming Environment, Health and Safety practices, a three level 
Safety Management System is rigorously followed with well defined responsibilities for each 
level. 


 
At the highest level a dedicated Committee comprise of Board of Directors reviews the 
Company’s health, safety, security and environmental policies and performance including 
processes to ensure compliance with applicable laws and regulations. Risk assessment of 
all project sites is also presented to the Audit Committee comprising of Board of Directors 
and risk mitigation actions are promptly taken. 
 
Site level focuses on strict implementation of EHS Policy. Safety department reports directly 
to top management and is fully empowered to stop any unsafe work irrespective of any 
commercial consequences. Safety & Quality are prime responsibility of Line Engineers. 
Unsafe practices are immediately reported and prompt rectification action is ensured. 
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Safety teams regularly meet top management to brief them about safety practices at site 
and also provide suggestions for improvement.  
Sasan Power Ltd (SPL) has implemented various process and systems pertaining to safety 
with the objective of preventing occurrence of accidents in the construction and operation 
phase.  
Following are the safety management systems practiced at Sasan site: 
 Training & Education  
 Kick off Meeting with the Contractor to brief safety systems, requirements and 


deployment of safety supervisors. 
 Work specific trade tests for skilled workmen.  
 Zone wise Risk assessment / Safety Plans identifying the hazards and Safety 


precautions are reviewed monthly basis. 
 Work Permit System and  Hazard  Identification & Risk Assessment 
 Field Safety Surveillance 
 Safety communications 
 Accident Reporting and Investigation / Incident Analysis 
 Awareness / Motivation Program  / Penalty  
 Safety Audits and inspection 
 Management Information System  


 


8.1 Safety organization 
To have focused approach two different teams have been set up at site for supervision of 
construction safety and O&M safety at site. 


 
The operation safety team comprising of 5 Qualified Safety Engineers and 16 Safety 
Stewards from SPL and construction safety comprises of 5 Qualified Safety Engineers and 
15 Safety Stewards from EPC contractor along with 35 Safety officers from associates 
companies are deployed at site for implementation of safety management system at site.   
 
To emphasis safe work culture SPL has devised a Health & Safety policy, which is the 
common goal for each and every persons working in the company. This statement specifies 
the manner in which the Safety and Health shall be secured and managed at the workplace 
through Safety Management System.  
Safety is the prime responsibility of every line manager and safety over rules work 


 


8.2 Training & Education  
Safety training is an essential and integral part of safety management in the workplace. A 
calendar of training (which includes induction, refresher and specific training) program 
detailing the skill development modules and reinforcement of safety measures relating to 
the on-going jobs is prepared and implemented. Full fledged safety Induction centre is 
established near Plant Main Gate in which labour induction program is regularly conducted. 


 
8.3 Induction Training 
Induction training is given to all persons prior to permitting them to go to worksite. This 
training includes following area: 


a) General safety awareness  
b) First aid  
c) Emergency procedures 
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d) Use of personal protective equipment  
e) Specific site hazards 
f) Traffic Safety 


            


 
(Induction training to workers) 


 
Till date over 27715  Personnel’s have undergone safety Induction 


 
 


8.4 Refresher Training 
Refresher training is conducted at regular interval to ensure that all workers on site are kept 
up to date with safety requirements in their respective work areas.  


                  


Training Programs (till March 31st 2015) 


Sr. 
No Name of Programs 


No. of 
Participants 


(EPC) 


No. of 
Participants 


(O&M) 


No. of 
Participant


s (Total) 


1 Training by Mobile Van using audio video 
means 532 472 1004 


2 Safety Induction Training 244 324 568 


3 Safe Erection and Dismantling by Model 
Scaffolding 122 336 458 


4 Safe SUMPP Execution Training for Engineers 
and Supervisors 4780 724 5504 


5 First Aid Training 124 248 372 
6 Electrical safety 235 824 1059 
7 Safe operation of Hydra and Crane 201 212 413 
8 Safety during working at Height 678 372 1050 
9 Safe operation of Winch Machine 472 614 1086 


10 Fire and Safety 124 518 642 
11 Training on Defensive Driving 893 428 1321 
12 Demonstration of various  aspects of safety 610 524 1134 
13 Permit to Work 112 332 444 
14 Chemical Safety 32 840 872 
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Training Programs (till March 31st 2015) 


Sr. 
No Name of Programs 


No. of 
Participants 


(EPC) 


No. of 
Participants 


(O&M) 


No. of 
Participant


s (Total) 
15 Safety in Welding & Gas Cutting 893 95 988 
16 Material Handling 610 222 832 
17 Conveyor Safety 712 109 821 


18 Awareness training on OHSAS 18000 & ISO 
14000 82 728 810 


 


8.5 TOOLBOX TALKS (TBT) 
Additionally a short duration TOOLBOX TALKS (TBT) is conducted regularly. Tool box talk 
in the morning by the job supervisors & Pep talk is conducted twice in a week. These talks 
are designed for relevant safety and industrial health issues at workforce on a regular basis 
in order to raise workers level of awareness. These are presented by the site Supervisors. 
Total participants in TBT since January 2014 are 161224 


 


 
 


8.6 Onsite Training  
Onsite training is conducted on various activities -  Use of PPEs,  Electrical Safety, Work At 
height, Hydra  & Crane Safety, Rigging Safety, Fire Safety, Radiography Safety, Working 
near Electrical System, Scaffolding Safety, Requirements of Conflicting activities, First Aid, 
Demonstration of Safety Equipments, Excavation, Emergency actions, Safety during 
Painting, Health Hazards etc. 
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 Onsite Training for Hydra Operators / Crane Operator by the Manufacturers’ and 
Safety Supervisors. 


 


 
 


 


8.7 Specialized Training  
For Electricians on electrical Safety requirements, Safe Driving for the drivers training was 
organised at site. 
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Weekly Training for Engineers and Supervisors “Safe SUMPP Execution” is conducted 
on Construction Safety topics. 


 


 
 


 


8.8 First Aid Training  
First aid Training imparted by St John Ambulance for nominated persons from the 
associates – 275 trained First Aiders available at site. 
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8.9 Mobile van to show safety audio and video visual 
A Mobile van equipped with audio and video visual arrangement is used for screening 
movies on construction safety topics at work places and at labour colony. 


 


 
 


8.10 Kick off Meeting with the Contractor 
Importance of Safety requirements is explained to all concerned departments of Associates 
e.g. like basic safety rules for employees, contractors and visitors especially on safe 
access, fire safety precautions, work permit procedures and use of PPE. Integrated 
Management System documentations is also explained in detail. Kick off Meeting is 
conducted for all new Safety associates / contractors coming to work at Sasan UMPP for 
the first time.      
            
8.11 Work specific trade tests 
Trade Test is conducted for all the skilled workers (such as Fitters, riggers, welders, 
mesons, Gas cutters, Electricians, Crane and Hydra Operators, etc.) who are coming to 
work inside the Project Premises. These tests are conducted by a group of four 
departments namely Package, Safety, Quality and HR. For FY2015 around 3500 persons 
have undergone Trade Test. 
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8.12 Zone wise Risk assessment 
During construction entire Project site is divided into Four Zones. Zone wise audits are 
conducted once every week on Thursday and it is ensured that entire zone is audited at 
least once in a month. The audittee are the Package Engineers and the Associates working 
in that particular Zone. The safety Engineer of the area is the co-ordinator of the Audit. 
Project Director and senior officers are the auditors. A thorough surveillance of the entire 
area is done and risk is assessed. Gaps in the safety systems are noted and discussed 
upon. Time frame is set for plugging these gaps and responsibilities are identified. 


 


 
(Zone wise safety audit) 
 


8.13 Permit to Work System (PTW) 
A permit-to-work is a document, which specifies the work to be done, and the precautions 
to be taken. Permits to allow work start only after safe procedures have been defined and 
they provide a clear record that all foreseeable hazards have been considered. 
 
During construction for the following area work to permit system followed  
 Work Permit system for major activities (Excavation, Electrical Isolation, Work at 


height, Radiography, Hot Work, Work in confined space etc) is in place. Violations 
are recorded and communicated for its proper corrections.  Safety Stewards and 
Fire Men participate in the process of issuing Permits 


 Material handling procedure is circulated and is followed for the material handling 
activities. 
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 Major activities are being carried out with Method statements and procedures with 
its HIRA. 


 Package Team leader/Engineer (Package Owner) issues the Permit after checking 
the actual site conditions and fulfilling specific safety requirements.  


For operational area SAP based work to permit system was implemented. Standard 
operating procedure prepared and training was imparted to O&M personals to ensure PTW 
is followed in full faith.  
 
8.14 Field Safety surveillance  


 
This includes the following activities 
o Periodic demonstrations on Modern Safety gadgets and fire fighting system at work 


place.  
o Physical verification & Load testing of all the lifting tools and tackles by third Party 


authorized by the Directorate of Health & Safety. 
o  Implementation of speed limit for all vehicles within the plant premises 
o  30 milli-ampere RCCB / ELCB provided in all electrical DB’s. 


 


8.15 Safety communications (Display of Safety hoardings, Cautions boards and 
Safety Signage) 


 
This includes the following activities: 
 Safety sign boards with pictorial depictions are displayed at various locations at site 


for creating safety awareness. 
 Displaying signages, safety boards for improvement in traffic safety. 
 Display of Safety & Health signages, Posters and Boards at work sites and labour 


colonies in Hindi, English & Chinese languages 
 Safety leaflets are printed in the regional language and distributed to the workmen.   
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8.16 Accident Reporting and Investigation / Incident Analysis 
 


All incidents of dangerous occurrences, near miss cases, First Aid Cases, Fire incidents, 
lost time cases and fatal incidents are reported and investigated to avoid the possibility of 
its recurrence. 


Apr to Mar 2015 period during constriction four fatal accidents that took place at Sasan 
involving sub-contractor worker of EPC contractor and one person injured during erection. 
Two fatal incidents outside power plant boundary. 


necessary steps have been taken to avoid recurrence of such incidents.  
 


8.17 Awareness / Motivation Program / Penalty  
 


Motivation Programmes are conducted to mark the significant efforts being taken by the 
workmen to ensure the compliance of safety measures at work. 


Celebration of National Safety week, State Industrial Safety day, District Industrial Safety 
Week, Fire service Day, Traffic safety week and Environment Day are carried out to spread 
the message on the importance of the Safety.  


Penal actions are taken against the repeated violators. Penalty is imposed for every serious 
safety violations and serious incidents. Penalty of Rs 5 lakh in case of fatal accident, Rs 1 
Lakh in case of lost time accident. 


 


(b) (4)


(b) (4), (b) (6) (b) (4)
(b) (4), (b) (6)


(b) (4), 
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8.18 Management Safety Steering Committee Meeting:  
Safety Committee comprises of Chief Project Director, Head Safety, Project Director and 
Contactor representatives. The Safety Committee meets at least once in a month to review 
all safety related aspects and action plan is developed for implementation. Head Safety 
monitors implementation of action plans and submits update to the management.  


During these period 12 nos of safety steering committee meeting held to discuss various 
safety related matter and Minutes of the meeting records are maintained at site.  


 


 
(Regular safety committee meeting with Engineers & Contractor representatives) 


 


8.19 Safety Audit & Inspection 
This include the following activities 


 Zone wise Safety Audit by an audit team headed by respective Island Project Director 
(PD) every Thursday and review by Chief Project Director (CPD) for Corrective and 
Preventive Action. Entire site is divided into 4 zones. 


 Safety Audit by the Safety Managers and Safety supervisors for improving the 
compliance standards. 
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9. LABOUR AND WORKING CONDITIONS  
 


SPL has establish Occupational Health Service Centre inside the Plant premises whose 


Objective is to provide basic medical service to employees labour. 


 
Labour before deployment at site has to submit medical test certificate to prove his fitness, 
thereafter on completion of trade test, the worker is deployed at site. 


  
9.1 Labour compliances 


 
SPL maintains the update on labour license, provident fund registration, minimum wage 
details etc. Contractor statutory compliance is periodically reviewed by representative of 
Human Resource (HR) department of SPL. The compliance is updated through a check list 
named as “checklist for running bills under various labour laws” which is used to track 
labour compliance issues while disbursing payments.  


 
9.2 Labour Camps  


  
EPC contractor and its subcontractors have constructed labour colony (8 nos) which can 
accommodate over 1000 labours. Each labour camp have provided with following facilities: 


 Labour camp site is provided with electricity and ventilation system, water supply 
and community latrines with semi-permanent structures for the workers 


 Water is disinfected before consumption. 
 Community latrines and septic tanks are constructed. 
 Adequate facilities for collection, conveyance and disposal of solid waste are 


developed for solid waste collection conveyance and disposal. 
 


Presently, most of the workers have moved out of project site because of project 
construction work has nearing completion.  


Presently only three labour camps are operational i.e. Rinfra , Powermech and ITDC. All 
labour camps except for the one which is being managed by SPL/ EPC Contractor directly 
will be dismantled in due course of time.  


As the work of the construction has reduced significantly with the commission of the power 
plant hence reduction to the temporary work force was reduced significantly 


Each labour camp is provided with First Aid Centre, grocery shop. A dedicated supervisor 
of Contractor is identified by the company to ensure proper housekeeping, cleanliness of 
drinking water facility. 


 Pest control is carried out on regular basis and records are maintained. 
 Dedicated location for solid waste disposal and regular collection of solid waste by 


civic authorities;  
 
 


9.3 Labour grievance register 
 


Labour grievance register is maintained by HR team and regularly. Status update of 
grievance received and disposed is given below.   







Page 45 of 76 
 


Description Total 
Total Application Received 38 
Disposed 38 
Balance For Disposal 0 


 


10. SECURITY AND FIRE    
The security function is managed through administration and security departments. There 
are 5 executives in Administration Department and 3 executives of Security Department. 
The executives are supported with 30 Fire Fighting personnel and 254 security guards. 
Guards deployed along the OLC route are also included in the Plant security personnel. 
Gate passes (valid for 3 months) are being issued to all the labour inside the Plant. 
Temporary passes (valid for 7 days) are also being issued for labour meant to work for a 
shorter duration. 


 
Total 5 fire tenders with water and foam facility is deployed at site to meet emergency 


Fire personnel’s along with safety team conducts regular mock drill and record maintained. 


For providing protection against fire, all yard equipment and plant equipment have been 
protected by following combination of systems: 


 Entire power station and facilities are provided with Hydrant System. 
 Transformers in transformer yard, boiler burner fronts, turbine oil tanks, coolers etc. are 


protected by HVW Spray system. 
 Cable galleries and coal conveyors are protected by MVW Spray system. 
 Fuel oil tanks are protected by Fixed Foam system. 
 Common control room and control equipment room is protected by Total Flooding Inert 


Gas System. 
 Portable and mobile fire extinguishers located at strategic areas of plant buildings. 
 Fire Tenders also provided to utilize during fire fighting operation. 
 Fire detection system installed for sensing hazards at early stage. 
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Total land : 
821Ha 


Govt. land 


(123Ha) 


 Mortgage created in favour of Security trustee for 
98Ha on Sep 14, 2012 and 22.83 Ha on Jun 19, 
2014 


 Balance 1.64Ha is the village road at south west side 
of the plant and is outside plant boundary wall. Not 
required for the project hence not to be acquired; 


Forest land 


(321 Ha) 


 Obtained final Forest Clearance on Apr 16, 09 
 Facilitation letter obtained for entire forest land on 


Oct 10,11 


  Colony 
Area 


 


Total land : 


181 Ha 


 


Private land 


(70 Ha) 


 Mortgage over entire land has been created in favor 
of domestic lenders on June 22, 10.  


Govt. land 


(111 Ha) 


 Final allotment received for entire 111Ha; lease 
agreement signed with GoMP on Jul 26, 2014 and 
District Collector has sent his recommendation to 
GoMP for permission to create security in favour of 
Lenders. 


Forest land NA 


  Ash Pond 
Area 


 


Total land : 


329 Ha 


Private land 


(244 Ha) 


 Mortgage over entire land has been created in favour 
of domestic lenders on June 22, 10 


Govt. land 


(85 Ha) 


 Lease deed signed with GoMP and Mortgage created 
in favour of Security trustee for 74.29 Ha on Sep 14, 
2012. 


 Final allotment received for 6.27Ha; lease agreement 
signed with GoMP on Jul 26, 2014 and District 
Collector has sent his recommendation to GoMP for 
permission to create security in favor of Lenders. 


 Final allotment received for balance 4.29 Ha land and 
awaiting GoMP permission for creation of mortgage. 


Forest land NA 


  Ash 
Pipeline, 
Water 
Intake, 
Roads 


 


Total land : 
96 Ha 


Private Land 


(15 Ha) 


 Right of Way granted under Sec 35 for 3.61 Ha to lay 
water pipeline. 


 Balance 11.20 Ha (Ash Pipeline & Roads) in SPL’s 
possession.  


 Mortgage over entire land created in favour of security 
trustee in Aug 2011. 


Government 
Land 


(81 Ha) 


 Right of Use permission obtained from Government of 
Uttar Pradesh (GoUP) for 77 Ha on Oct 4, 10.  
Mortgage created in favour of Security trustee for the 
same. 


 Final allotment received for 0.58 Ha Ash pipeline. 
Lease deed signed with GoMP on Jul 26, 2014 and 
District Collector has sent his recommendation to 
GoMP for permission to create security in favour of 
Lenders. Balance 0.1Ha is nalla, which cannot be 
diverted, hence not to be acquired. 


 Final allotment received for 3.22 Ha for Approach 
road. Lease deed signed with GoMP on Jul 26, 2014 
and District Collector has sent his recommendation to 
GoMP for permission to create security in favour of 
Lenders. Balance 0.3 Ha is PMGSY road and hence 
cannot be acquired.  
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Motivational Visit of Asian Games Bronze  Medallist Sh. Indrajeet Singh 
 


Local sports icon Asian Games Bronze Medalist visited DAV Public School Surya Vihar and 
given valuable guidance and tips to students. Students were hugely motivated and inspired 
after having discussion and meeting with icon. 


 


 
 


Free Healthcare Facility – Healthcare centre at Surya Vihar is at par with Community 
Health Centre and has all provisions including a pathology lab, emergency ward, OPD, 
dressing room, medicine room, store, office & waiting room etc.   


 
Fully functional health centre is operational since Apr 2012. 


 10 staff members (Doctors, Pharmacist, Lab Technician, & support staff) are deployed  
 OPDs conducted on week days Monday through Saturday.  
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 Centre also has a Pathology Lab.  
 Health checks up camps with Mobile Medical facility are conducted in and around the 


project site area.  
 24 x 7 Ambulance available for emergency services. 
 Medicines are given at free of cost 
 Average monthly OPD is 800 – 1000 nos. 


 


  
 
Reimbursement of stamp duty 
To encourage displaced families to purchase agricultural land, reimbursement of Stamp 
Duty & Registration Charges would be provided on purchase of agricultural land up to the 
cost of land acquired by project in order to encourage landowners to continue their 
agricultural activities. Rs.39.60 Lakh have been reimbursement to 152 PAP’s on purchase 
of agricultural land up to the cost of land acquired by project. 


 


11.3 Social development initiatives  
 


Employment and Livelihood 
SPL is actively promoting self sustainable livelihood programs. Some programs are 
highlighted below 


 
a. Employment: 


o Direct employment given to 13 PAPs.  
o 200 PAP’s are engaged thru Co-operative Society in housekeeping and horticulture 


and other misc work.  
 
b. Skill up-gradation training: Various construction skill development training (fitter, 


welder, shuttering carpenter, mason and electrical wiring) provided to 390 PAP’s 
 


c. Sustenance Allowance- 256 PAPs receiving sustenance allowance per month 
 


d. Tailoring: 
o Tailoring training has been provided to 10 women.  
o Stitching machine have also been donated to all those trained women’s for their 


continuous livelihood earning.  
o Trained women’s are engaged in stitching of Uniform for DAV school students. 


Average Rs 2000/- per month is earning. 
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e. Livestock Development 


SPL has signed MoU with BAIF (Bharat Agro Industries Foundation) for providing 
veterinary services as well as to create sustainable livelihood for PAPs. 
BAIF has rich experience in the area of dairy cattle production, water resource 
development and agro-forestry.  
BAIF has establish livestock development centre in the villages and is providing door to 
door service of breed improvement using good quality semen supplied from their 
research centre Pune.  
Sasan Power is on its way of creating a revolution in its Farm Based Intervention by 
developing mini-orchards called WADI under Sustainable Livelihood Project being 
implemented with help of BAIF Research Development Foundation.  
 
The project is aimed at providing sustained additional income to the farmers throughout 
the year along with environmental conservation. Farmer will be able to adopt the multi 
crop farming in the WADI thus earning the additional income.  


 
 For creating farm based livelihood opportunities for the targeted community of 17 


villages 
 Intervention includes activities in waste land development , agriculture, horticulture 


and animal husbandry 
 Mini Orchard (WADI Program) 48 mini orchard  of 1 acre of land each 
 Farmers meeting/Training and Capacity Building more than 250 farmers 


benefited through the program 
 Improved agriculture practices more than 135 farmers benefited through SRI/SWI 


practices and witnessed agricultural productivity. 
 Breed Improvement Program benefited 58 cattle of indigenous breed through 


Artificial Insemination (AI) 651 during the year and so far 1506 AI done and 180 
calving during the year and 334 cross breed calf born so far. 


 Vaccination cattle are vaccinated as a preventive for seasonal and killer disease. 
During the FY 4092 Cattle were vaccinated. 


 De-worming total 1806 cattle have been given de-worming dose 
 Fodder Development 19 farmers have benefited through the green fodder 


development. 
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Goatary Project 15 units (4 She and 1 He Goat) were given to the 15 Tribal families, who 
are earning their livelihood through these initiatives. 


=


 
 
Poultry Project (Kadaknath) 10 units (40-50 Birds) were given to the 10 Baiga Tribal 
families of Tiyara village who are engaged in the backyard poultry activities.  
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f. Health initiative- Mobile health camp 
 
 Mega Eye Camp organized in collaboration with Nehru Hospital and Patrakar Nagrik 


Manch Singrauli. Dr. SK Salem (CMHO Dist Singrauli) was Chief Guest. Total 205 
patients screened 60 referred and 52 operation conducted. Necessary healthcare 
facilities were extended free of cost. 


 
 


 Mobile Medical Camp total 1464 patients were treated in the 19 mobile medical 
camps, which were conducted in the nearby 11 villages. 


 
 


 Iron Supplementation/Adolescent Health Check-up Camp organized for pregnant 
and lactating women. Total 57 women have been benefited through the camp 
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 Blood Donation Camp we used to commemorate the anniversary of our founder 
chairman Dhirubhai Ambani by organizing the blood donation camp twice in a year in 
collaboration with Indian Red Cross Society (IRCS)-Singrauli Branch twice a year. 
More than 100 volunteers registered in the camps and total 47 units of blood collected 
and handed over to the IRCS-Singrauli for larger benefits to the society. 


g. Safe Drinking Water- total 11 nos of hand-pumps installed during the year with 
cumulative 250 nos ensuring the safe drinking water availability for more than 3000 
families in the area. 


 


 


h. School sanitation Program Meeting on sanitation & hygiene was organised by the lady 
supervisor from IIWM in DAV school. Practical demonstration on hand wash and 
cleanliness was conducted in the school. 


 
i. Promotion of Sports & Cultural activities 


As a part of community integration SPL is actively promoting sport and cultural work in the 
area.  


Children’s Day Celebration: Mr. Rajendra Kagwade, Vice president, honored the 
occasion as a Chief Guest. Sh. Rajiv Kumar announced Rs. 10,000 cash prize for the 
topper of class X and Rs. 1000 for class I to IX on behalf of the CEO. The children 
presented a spectacular program which was full of knowledge and entertainment. 


 


  
 


Participations in Zonal (Inter DAV Sports Meet) : - A sports team from the school visited 
DAV Public School, Bhavnathpur, Jharkhand and participated in Inter DAV Sports meet 
held there on 5th and 6th of this month. The students tried their best and their performance 
was praise worthy. 
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Inter-state Volleyball Tournament 2015 Sidhi Kalan- the 3 day interstate volleyball 
tournament successfully organized at Sidhi Kalan with huge community participation and 
entertainment. 


 Total 24 Teams participated in the three Day Long event, including 8 other state teams. 


 


 


11.4 Awards & Accolades 
 


SPL has own Greentech CSR Award 2015 in Silver Category for thermal power sector for 
its good community developmental works carried out at Sasan site. 
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 News Clipping Related with Blood Donation Camop 
 
 


 


 


 


 


 
 


 
 
 


 
11.5 Community Grievance Redressal Mechanism  


 
An online format called Uttar – A is in pace for the grievance redressal along with tracking 
arrangement and is maintained by the District Collector with login access to the individual 
industries. All the Sasan related grievances are addressed accordingly.  
However, SPL facilitates three specific grievance channels for PAPs  


 Grievances reported public hearing;   
 Grievances reported at the Local Administration Office Building; and  
 Grievances reported at the R&R colony in Surya Vihar.  


 
Following is the consolidated status of these grievances for the reporting period. 


 
Status of Grievance Redressal 


Channels 
Jan 


Sunwai 
Prasasnik 
Bhavan 


Surya 
Vihar Total %age 


Total Application 
Received 210 641 178 1029   
Disposed 169 479 167 815 79% 
Balance For 
Disposal 41 162 11 214 21% 
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12. BIODIVERSITY  
 


SDPL engaged M/s JM Enviro to carry out Bio-diversity study covering plant area and 
submit a report. This study has commenced and broad scope of the study is given below 


 
a. To carry out comprehensive study on the bio-diversity in and around SPL plant site. 
b. Assessment of the nature and distribution of flora and fauna community for terrestrial 


and aquatic ecosystems, in & around SPL site. 
c. Ascertain of migratory routes for fauna if any. 
d. To rely mostly on primary data collected during the survey followed by its verification 


by the data so collected by the secondary sources (Ground truth verification of the 
available secondary data). 


e. Identify Biodiversity concerns & issues around SPL site. 
f. Study and assess impact of Operations activity on surrounding biodiversity. 
g. Prepare Biodiversity Maps covering, locations of eco-sensitive area, natural, reserve 


and social forests, aquatic establishments on topo-sheet and also through GIS tools. 
h. Prepare a biodiversity action plan consisting of measures to mitigate impacts. 
i. Guidelines of wildlife protection act should also be incorporated in the report. 
j. Points of relevance should also be taken from various applicable rules / laws / 


guidelines. 
k. Assessment of biodiversity and resource potential. 


 


13. PEST MANAGEMENT  
 


SPL has engaged M/s. Gujarat Pest Control for doing pest control activity at Sasan. The 
agency regularly carry outs pest control measures in various area and records maintained.  


14. STUDIES:  
As a part of stipulated requirement, SPL has initiated Comprehensive Environmental 
Impact Assessment Study which will be completed by December 2016. 


15. MANAGEMENT OF CHANGE  
 


No change in to the process, design or basic concepts and technology of the power plant 
during the reported period. 


 
Sh Asim De has taken over as Sasan Station Director in placed Shri. M.K. Parmeshwaran  
And Sh.Venugopala Rao has been appointed as CEO of Sasan Power Ltd. 
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16. CONFORMANCE  
 


COMPLIANCE OF CONSENT TO ESTABLISH (CTE) 
 


The compliance of Sasan UMP w.r.t. CTE accorded by MPPCB under Air (Prevention & 
Control of Pollution) Act, 1981 and Water (Prevention & Control of Pollution) Act, 11971 
dated 13th Feb, 2007 is given below: 
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S. 
No. 


Stipulation Compliance 


1. Industry Shall provide adequate facility for industrial (including the 
bleed from boiler house) and domestic waste to ensure that the 
treated effluent quality meets the standards prescribed by M.P. 
Pollution control Board published in notification of Govt. of M.P. 
Gazette dated 25/03/88.On no account the treated waste water should 
let out of the premises. 


1.ETP is provided for industrial waste treatment.       
2.STP is provided for sewage treatment  


2. The treated effluent from the domestic effluent treatment plant and 
overflow from ash pond shall be reused within the plant or for 
plantation only. This should not be allowed to discharge into any 
surface drain. 


Treated water from STP is used for plantation  and 
Ash Water recirculation work is provided for 
recirculation of slurry water . 
 


3. Industry shall have to provide adequate pollution control arrangement 
at all point and non point sources. Suitable air pollution control 
equipments shall be installed for the control of fugitive emission during 
the handling/transportation of raw material and fly ash etc. the 
concentration of pollutants from point sources shall not exceed the 
following limits: Particulate matter – 100 µg/Nm3                    


Each unit provided with ESP and Dust suppression 
system installed in CHP transfer points and dust 
extraction system installed in crusher house, AHP 
  
Internal roads are of Concrete road and Water 
Sprinkling is carried out in the road  


4. Continuous automatic monitoring system and opacity meter shall be 
installed for monitoring of emission level of oxides of sulphur and 
nitrogen both in the ambient air and in the stack. Permanent ambient 
air monitoring stations, in all the directions shall be constructed. 


1. Continuous Emission monitoring System (CEMS) 
has installed in the stack  
2. Continuous Ambient Air Monitoring  System 
(CAAQMS) has been procured and installed on the 
site. 


5. Effective steps shall be taken for management and safe disposal of 
solid waste and sludge .Fly ash and bottom ash generated during the 
process shall be beneficial uses such as brick  making ,road 
construction ,cement making etc. 


Dry fly ash collected is given to Cement brick and 
RMC manufacturers 


6. Industry should abide by the decision taken or guidelines/notifications 
issued by central or State Govt. from time to time regarding use of fly 
ash .Fly ash utilization shall be maintained as a integral part of the 
project. 


 Noted 


7. The quality of coal used by the industry should conform to the 
standard prescribed by Central Govt./State Pollution control Board 
washed coal shall be used in all conditions. 


Being Complied.  


8. The industry shall provide proper arrangement to control the noise  Being Complied.  
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pollution .The ambient noise level shall not exceed the limit 75 dB[A] 
during the day time and 70 dB[A] during the night time. 


9. Industry shall submit Comprehensive Environmental Impact 
Assessment (EIA) report covering one year data (4 seasons) within 15 
months from the date of commissioning of the plant. 


Study in progress 


10 The industry shall submit environment Management plan, Six months 
prior to Commissioning .A separate Environment Monitoring Cell with 
technically qualified personnel shall be setup under the control of 
senior executive. 


 Complied 


14. Industry shall submit environment statement for the previous year 31st 
March on or before 30th September every year to the Board. 


 Environment Statement Submitted to the board on 
dated 30.Sept 2013 


15. Necessary funds should be provided in the project for implementation 
of the above mentioned conditions and environment safeguards. The 
funds earmarked for the environment protection measures should not 
be diverted for other purposes and year wise expenditure should be 
reported to this Board. 


Being Complied.  


16. Industry shall obtain membership of emergency Response Centre at 
the Board 


The Application Submitted along with necessary fee. 


17. Precautionary measures for control of the fire and Explosion hazards 
arising due to transportation use or storage of coal and oil should be 
taken. 


Noted and complied 


18. Industry shall comply with the terms and conditions incorporated in the 
office memorandum No. j-13011/15/2006-IA.II (T) dated: 23/11/06 
issued by Ministry of Environment & Forest, Govt of India. 


Being complied. 


19. Green belt shall be developed all along the periphery of plant as per 
Environmental Guidelines for thermal power Plats published by MoEF, 
Govt of India, New Delhi in 1997.As  far as possible maximum area of 
open space shall be utilize for plantation purposes. 


169171 sapling have been planted and progressively 
green belt is being developed 


20 All the internal road should be made pucca. Good housekeeping 
practices shall be adopted by the industry. 


Internal roads are of Concrete road 


21. Industry should abide by the direction of guidelines for sitting criteria of 
industry issued by MoEF, Govt .of India, New Delhi Particularly in 
reference to land use. 


Noted 
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Low NOx burners are installed to restrict the NOx emission 
within permissible limits. 


CEMS is installed & Operational in all the units. 


ESP of desired efficiency are operational. 


4 The emission of air pollutants from various sections shall 
not exceed the following limits:- 


Table-I 


Sr. 
No. 


Name of 
Section 


Name of 
Pollutants 


Max. 
permissibl


e points 


Dia of 
stack 


Height of 
stack 


1. Boiler Particulat
e Matter 


50 
mg/Nm3 


.. 275 mt. 


2. Baby Boiler NOx 


HC 


CO 


PM 


9.2 g/Kw-
hr 


1.3 “ 


5.0 ‘’ 


0.5’’ 


-- 35 mt. 


 


Table-II 


Type of fuel used 


Sr. No. Particulars Type of Fuel Quantity 
Used 


Being Complied. 


Continuous Emission Monitoring System is installed in all units 
and data is transferred to the CPCB server and also Iso-
kinetic emission monitoring is carried out on monthly basis. 


Auxiliary boiler is only for initial light up of unit. After 
commissioning of units, now it is not in use. 


Stack Monitoring report for the period July-15 to September-
15 is attached as Annexure-I. 
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1 Boiler Coal 344.3 
TPH/Unit 


2 Baby Boiler HSD 7 KL 
 


5 Ambient air quality at the boundary of the factory 
premises shall conform to the norms prescribed in MoEF 
gazette notification no GSR/826(E), dated: 16/11/09. 
Some of the parameters are as follows: 


a. Particulate Matter (less than 10 micron) 100 µg/m3 
(PM10 24 hrs. basis) 


b. Particulate Matter (less than 2.5 micron) 60 µg/m3 
(PM2.5 24 hrs. basis) 


c. Sulphur Dioxide [SO2] (24 hrs. Basis) 80 µg/m3 
d. Nitrogen Oxides [NOx] (24 hrs. Basis) 80 µg/m3 
e. Carbon Monoxide [CO] (02 hrs. Basis) 2000 µg/m3 


Being Complied. 


 


 


Monitoring reports (July-15 to Sep-15) are attached as 
Annexure - II  


6 Industry shall submit tri-monthly stack and ambient air 
quality monitoring reports to the Board regularly. Some 
of the guidelines in this regards are as below:- 


[a] The monitoring of source emissions shall be done 
once in a month and report submitted to the board. 


[b] The sampling of ambient air quality shall be done on 
8 hours basis every alternate day. 


[c] The monitoring of ambient air quality shall be done at 
least at four stations. 


Being Complied 


 


The AAQ is being monitored in the vicinity at six stations as 
per standard procedure.  


 


Quarterly monitoring Reports are submitted to the board. 


 


7 The minimum height of the stacks shall be kept as per 
the norms of Central Pollution Control Board. 


Complied.  Two Tri flue of 275 Mtr height are constructed . 
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8 Stack outlets shall be provided with emission monitoring 
facilities, necessary port hole, spiral ladder and safe 
platform shall be made. 


Complied. 


Continuous Emission Monitoring System is installed in Stack 
and Operational. All the Necessary arrangement are provided 
for Iso-kinetic samplings. 


9 Industry shall take adequate precautionary measures 
before and during operation, maintenance and cleaning 
of pollution control equipment to avoid accidental hazard. 


Being complied 


10 Suitable arrangements shall be made for control of 
sulphur dioxide gases emission; necessary space for 
sulphur recovery unit shall be provided in the present 
layout. 


As per stipulation space for FGD is provided in plant layout.  


Sulphur content of coal is monitored regularly. 


11 All the transfer point and junction points shall be properly 
covered and suitable control arrangement shall be made. 
Effective steps shall be taken to control fugitive emission 
during various steps of coal and fly ash handling. All raw 
materials including coal shall be stored in covered shed 
only.  


All transfer points are covered, dust suppression system is 
provided at strategic Transfer points. 


Water Sprinkling is being carried out in Coal Yard at the time 
of stacking/reclamation. 


12 The industry shall constitute a separate environment 
management cell under direct control of senior 
executive. The cell shall be formed with persons having 
environmental management background. 


Separate Environment Management Cell is in place under 
direct control of Senior Executive. 


13 Industry shall comply all the conditions as mentioned in 
the charter on Corporate Responsibilities for 
Environment Protection issued by CPCB during March, 
2003. 


Noted for Compliance. 
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14 Industry should abide by the decision taken or 
guidelines/ notifications issued by Central or State Govt. 
from time to time regarding use of fly ash. Fly ash 
utilization shall be maintained as an integral part of the 
project.   


Dry Fly Ash collection system is in place.  


Dry fly ash is being used by Cement plants, Fly ash brick 
plants & Ready mix concrete plants & also for filling low lying 
area in plant premises. 


15 The quality of coal used by the industry should conform 
to the standards prescribed by Central Govt./ State 
Pollution Control Board washed coal shall be used in all 
conditions. 


Coal quality is monitored regularly. 


16 Continuous automatic monitoring system and capacity 
meter shall be installed for monitoring of emission level 
of Oxides of sulphur and nitrogen both in the ambient air 
and in the stack. Permanent ambient air monitoring 
stations, in all the directions shall be installed.  


Continuous Emission Monitoring System (CEMS) is installed 
in the Stack. 


Three numbers of Continuous Ambient Air Quality Monitoring 
Stations (CAAQMS) are installed.  


Ambient air quality is also being monitored at 06 locations 
through manual mode regularly. 


17 All the internal roads shall be made pucca. Good 
housekeeping practices shall be adopted by the industry. 


Complied. All the main & internal roads are made pucca. 


Good housekeeping practices are adopted. 


18 The industry shall provide proper arrangement to control 
the noise pollution. The ambient noise level shall not 
exceed the limit 75 dB [A] during the day time and 70 dB 
[A] during the night time within the factory premises. 


Noise generating devices/machines are designed for low 
noise levels adopting appropriate design & state of art 
technology  


Proper noise barriers/ shields etc are provided in the 
equipment where ever required.   


19  Industry shall submit environmental statement for the Being Complied.  
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previous year ending 31st March on or before 30th 
September every year to the Board. 


 Last Environment Statement was submitted to the board on  
24-Sep-2015. 


20 The industry shall do extensive tree plantation in and 
around the factory premises for improvement of the 
environment in general in consultation with the expert 
agency. All the internal roads shall be made pucca. 


About 2.31 lacks trees are planted till date over an area of 300 
acres with a Survival rate of 80%. 


Species are selected based on climate condition, suitability & 
Native species etc. 


21 Industry shall comply with the condition mentioned in the 
environment clearance issued by GoI, MoEF, New Delhi 
vide letter No. J-13011/15/2006- IA.II(T) dated: 23/11/06 
and amended Env. Clearances dated: 21/07/09. 


Being Complied for the original EC and all the amendments/ 
MOM issued by the MoEF& CC. 


22 Industry shall comply with all relevant acts/ rules, 
directions, guidelines, notifications issued by 
MoEF/CPCB/MPPCB from time to time as required and , 
if applicable 


Being Complied. 


23 The consent/ renewal license fee deposited by the 
industry is liable for revision, if at any point of time it is 
found necessary. 


Noted & agreed. 


24 Any change in production capacity, process, raw 
materials used etc. shall be intimated to the Board. For 
any change of the above prior permission of the Board 
shall be obtained. 


Noted.  


25 Board reserves the right to amend/ cancel any of the 
above conditions in part or as a whole as and when 
deemed necessary. 


Noted.  
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1 Industry cooling 
spraying in mine pit 
or boilers feed. 


I 298920 
KLD 


2 Domestic Purposes II 2064 KLD 
3 Processing where 


by water gets 
polluted are easily 
bio-degradable. 


III 792 KLD 


4 Processing where 
by water gets 
polluted and the 
pollutants are not 
easily bio-
degradable. 


IV 9768 KLD 


 
 


5 The industry shall take adequate precautionary measures before and 
during operation, maintenance and cleaning of pollution control 
equipment to avoid accidental hazard. 


Noted for Compliance 


6 The industry shall constitute a separate environment management 
cell under direct control of senior executive.  The cell shall be formed 
with persons having environmental management background. 
 


Separate Environment Management Cell is in 
place under direct control of senior executive.  


7 Industry shall comply with all the conditions as mentioned in the 
Charter on Corporate Responsibilities for Environment Protection 
issued by CPCB during March, 2003. 


Noted for compliance. 


8 Industry shall make arrangement for transportation of fly ash to ash 
pond in the form of medium slurry mode system having 38% ash and 
62% water as per MoEF amendment. 


The condition is further amended by the MoEF 
for using medium slurry concentration with 25 – 
28% ash. 
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9 Industry should abide by the decision taken or 
guidelines/notifications issued by Central or State Govt. from time to 
time regarding use of fly ash. Industry shall try to use 100% dry fly 
ash collection and utilization to have minimum disposal in ash dyke. 
Fly ash utilization shall be maintained as an integral part of the 
project.  Dry ash shall be collected from the first day of 
commissioning of plant. 


Dry Fly Ash collection system is in place. 


 Dry fly ash is being used by cement plants, Fly 
ash brick plants, Ready Mix Concrete & also for 
filling of low lying areas. 


10 The quality of coal used by the industry should confirm to the 
standards prescribed by Central Govt./State Pollution Control Board.  


Coal quality is monitored regularly. 


11 Industry shall submit environmental statement for the previous year 
ending 31st March on or before 30th September every year to the 
Board. 


Complied. 


Last Environmental statement Report submitted 
to the board on 24-Sep-15. 


12 All the internal roads shall be made pucca. Good housekeeping 
practices shall be adopted by the industry. 


Complied.  Good housekeeping practices are 
adopted. 


13 Industry shall comply with the parameters notified in the Environment 
(Protection) Rules, 1996 notified by G.S.R. 176(E) dated: 02/04/1996 
for Thermal Power Plants as follows: 
 
Particular Parameters Standards 
Condenser 
Cooling 
waters 
(once 
through 
cooling 
system) 


pH 6.5 to 8.5 
Temperature Not more than 5o C 


higher than the 
intake water 
temperature 


Free 
available 
chlorine 


0.5 


 


Not applicable, Induced Draft Cooling Tower 
are installed. 
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Boiler blow 
downs 


Suspended 
solids 


100 


Oil & Grease 20 


Copper (total) 1 


Iron (total) 1 


Cooling 
tower blow 
down 


Free 
available 
chlorine 


0.5 


Zinc 1 
Chromium 
(total) 


0.2 


Phosphate 5 


Other 
corrosion 
inhibiting 
material 


Limit to be 
established on case 
by case basis by 
Central Board in 
case of Union 
Territories and State 
Board in case of 
States. 


Ash pond 
effluent 


pH 6.5 to 8.5 


Suspended 
solids 


100 


Oil & Grease 20 
 


 


 


 


 


 


Not Applicable. 


 


 


 


Regular monitoring is being done and the 
parameters are conforming to the norms as 
prescribed by the Board. Analysis report being 
submitted to RO-Office, MPPCB, Singarauli on 
quarterly basis. 


Online Effluent Monitoring system is installed at 
the outlet of Central Monitoring Basin & data is 
linked to the CPCB server. 


14 Industry shall take effective steps for extensive tree plantation in and 
around their premises covering 33% area for general improvement of 


About 2.31 lacks trees are planted till date over 
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environmental conditions. Plantation shall be carried out suiting to 
local climatic condition maintaining local species in consultation with 
the expert agency. 


an area of 300 acres with a Survival rate of 
80%. 


Species are selected based on climate 
condition suitability and native species etc. 


15 Industry shall comply with the condition mentioned in the 
environmental clearance issued by GOI, MoEF, New Delhi vide letter 
No. J-13011/15/2006-IA. II (T) dated: 23/11/06 and amended 
Environmental Clearance dated: 21/07/09. 


Being Complied for the original EC and all the 
amendments/ MOM issued by the MoEF& CC. 


16 Industry shall comply with all the relevant acts/rules, directions, 
guidelines, notifications issued by MoEF/CPCB/MPPCB from time to 
time as required and, if applicable. 


Being complied. 


17 The consent/renewal license fee deposited by the industry is liable 
for revision, if at any point of time it is found necessary. 


Noted & Agreed. 


18 Any change in production capacity, process, raw materials use etc. 
shall be intimated to the Board.  For any enhancement of the above, 
prior permission of the Board shall be obtained. 


Noted. 


19 The Board reserves the right to amend/cancel any of the above 
conditions in part or as a whole and when deemed necessary. 


Noted. 
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EEXXEECCUUTTIIVVEE  SSUUMMMMAARRYY  
11..00  IINNTTRROODDUUCCTTIIOONN  
Sasan Power Limited (SPL), a wholly owned subsidiary of Reliance Power Limited, is setting up a 
3960MW supercritical technology based coal fired thermal power plant at Sasan (Sasan UMPP), 
District Singrauli, Madhya Pradesh. SPL has been allotted captive coal blocks - Moher, Moher 
Amlohri Extension and Chhatrasal to meet the fuel requirement of the plant. The present ESIA 
report has been prepared for Moher and Moher-Amlohri Extension Coal Blocks in Singrauli District 
of Madhya Pradesh.  
 
The mining plan for Moher and Moher-Amlohri Extension coal blocks was initially prepared for a  
capacity of 12 MTPA with peak capacity of 16 MTPA and was approved by MoC vide letter 
no.13016/16/2008-CA-I dated 04.06.2008. Subsequently, the revised Mining Plan of 20 MTPA has 
been prepared and approved by the Ministry of Coal vide letter no 13016/16/2008-CA-I dated 
02.03.2009. 
 
The baseline data for the study was collected during the winter season (December to February) of 
2007–2008. Public Hearing was conducted for the project on 27th July 2008. Environment 
Clearance was accorded by MoEF on 10th December 2008 for a capacity of 12 MTPA (with peak 
capacity of 16 MTPA). The Environment and Social Impact Assessment (ESIA) report has been 
prepared considering mine capacities of 12 MTPA (peak 16 MTPA) and 20 MTPA in accordance 
with the approved Mining plan, Moher and Moher–Amlohri Extension coal blocks for a peak coal 
production of 20 MTPA. 


  
22..00  PPRROOJJEECCTT  FFEEAATTUURREESS  
• The peak capacity production of the project is  20 MTPA; 
• The total net-proven coal reserve as per Geological Report is 575 million tons. (316.66 million 


tons for Moher and 258.34 million tons for Moher-Amlohri Extension). 
• The mineable coal reserve is 470.43 million tons.  
• The transportation of the coal to the Power Plant will be done by overland conveyor system; 
• The average stripping ratio is 4.03 m3/t;   


22..11    PPrroojjeecctt  LLooccaattiioonn  
The proposed project is situated at Singrauli district of Madhya Pradesh covering about 20.37 sq km 
of core zone. Out of the total area of 20.37sq.km, the Mine Lease area is 15.39sq km. An additional 
land of 4.98sq.km has been acquired for external OB Dump and Infrastructure.  
 
The site is located in the South-western part of the Moher Sub-basin in Singrauli Coalfields. The 
Moher Block is contiguous with Amlohri Coal Mine of NCL in the east, Semaria Coal Block in the 
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west and Gorbi Block B in the North. The Moher Amlohri Extension has Amlohri geological block in 
the south, Moher Block in the west, Nigahi North extension and Nigahi Dip Extension in the east and 
Bijul dip side block in the north. The area of the proposed site falls in Survey of India topography 
sheet No. 63L/12. The location of the coal blocks are given below. 


Location of Coal Blocks 


Location Village- Moher; Tehsil- Singrauli 
District- Singrauli; State- Madhya Pradesh 


Coordinates Moher: 24°07’18” - 24°09’27” N and 82°33’15” - 82°36’15” E 
Moher Amlohri Ext: 24°09’06” - 24°10’22” N and 82°34’21” - 82°36’ 15” E 


Altitude 483 to 557.6 m above MSL 
Nearest Village Moher and Amlohri Village 
Nearest Town Singrauli (10kms) 
Railway Station Singrauli Railway station (8kms) 
Road Access Adjacent to Amlohri Block in the South 
Nearest Airport Varanasi at about 210 Km 


22..22    TThhee  SSttuuddyy  
The Environment and Social Impact Assessment (ESIA) has now been revised and updated to meet 
the requirements of the International Finance Corporation (IFC)’s Performance Standards for Social 
and Environmental Sustainability and Environmental, Health and Safety (EHS) guidelines This 
revised and updated ESIA is based on an update of social surveys, consultations, impact 
identification and evaluation and recommendations on environmental and social mitigation and 
management plan.  


22..33    MMeetthhooddoollooggyy  aanndd  AApppprrooaacchh  ooff  SSttuuddyy    
The Environmental Impact Assessment has been conducted in accordance with the Terms of 
Reference provided by MoEF and is revised according to the Equator Principles for Financial 
Institutions: July 2006 (EPFI). The EIA has been conducted to study the compliance of the proposed 
project to Environmental Guidelines of the Export–Import Bank of the United States and the 
associated Performance Standards and Guidelines on Social and Environmental Sustainability of 
International Finance Corporation; April 2006 (IFC). 
 
The environmental and social impacts of the project have been studied in detail. The ESIA 
documentation provides the details of the work carried out and recommends necessary actions and 
commitments to minimize, mitigate and monitor potential adverse impacts. The ESIA process 
included following considerations: 
• Complying with legal requirements and IFC’s performance standards for environmental and 


social sustainability; 
• Ensuring Public Consultation and Disclosure Process; and 
• Management of Environmental and Social Impacts. 
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33..00  PPoolliiccyy,,  LLeeggaall  aanndd  IInnssttiittuuttiioonnaall  FFrraammeewwoorrkk  
Moher and Moher Amlohri Extension Opencast project is governed by various legislative rules and 
regulations set by Madhya Pradesh Pollution Control Board (MPPCB) and Ministry of Environment 
and Forests (MoEF), Govt. of India including guidelines and standards of Central Pollution Control 
Board (CPCB) as applicable. The project is classified as ‘A’ category under the MoEF notification 
dated 14th September 2006 and involves mining of coal. 
 
The ESIA report has been structured to meet the documentation requirements of applicable national 
and international regulations and standards including performance standards on social and 
environmental sustainability and General Environmental, Health and Safety (EHS) guidelines of IFC.  


44..00  PPRROOJJEECCTT  DDEESSCCRRIIPPTTIIOONN  


44..11  SSttaattuuss  ooff  tthhee  PPrroojjeecctt  
The Moher and Moher Amlohri Extension Open cast Project had been designed for rated capacity of 
12 MTPA (peak 16 MTPA). Considering the high demand of coal, a revised mining plan for 20 
MTPA has been prepared. The status of main clearances and approvals related to the project are 
given in the table below. 


Project Approval Status 
Clearances / Approvals Status Reference 
Approval of Mining Plan of 12 MTPA 
normative and 16 MTPA peak capacity 
(Ministry of Coal) 


Approved 
Letter No 1306/16/2008-CA-I 
dated 04.06.2008 


Approval of Mining Plan of peak capacity 20 
MTPA(Ministry of Coal) Approved Letter No 1306/16/2008-CA-I 


dated 02.03.2009 
Environmental Clearance for 12 MTPA 
normative and 16 MTPA peak capacity 
(MoEF) 


Approved 
Letter No J-11015/60/2008-
IA.II(M) dated 10th December 
2008 


Environmental Clearance for 20 MTPA 
peak capacity (MoEF) To be obtained  


Forest Land Diversion and Clearance 
(MoEF) for the project Approved 


Forest Land requirement for 
both 16 MTPA and 20 MTPA is 
same. 


Land Acquisition (for private and 
government) (Govt. of Madhya Pradesh) Under Process Land requirement for both 16 


MTPA and 20 MTPA is same. 
Grant and Approval of Mining Lease (Govt. 
of Madhya Pradesh) Under Process The lease area will remain 


same for both capacities. 
Permission for mines operations (DGMS) To be obtained The permission is to be 


obtained prior to mine opening. 


44..22  GGeeoollooggyy  
In the mining block under study, the southern part which mainly comes under the Moher Block is 
structurally disturbed whereas the northern part of the Moher Block and the whole of Moher- Amlohri 
Extension Block are free from any geological disturbance. There are altogether 11 faults in the 
southern part, of which six have continued from adjoining Amlohri Block. The beds have an almost 
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E-W strike in the eastern part which swings NW-SE in the southern part and gradually becomes 
almost N-S in the northern part depicting a basin closure. The synclinal axis passes roughly in NE-
SW direction. The dips are northerly, north-easterly and easterly in relation to swings in strike. The 
undisturbed northern property has gentle dips of about 2° to 3°. In the southern part the gradient in 
general is steeper than northern part and the maximum being in the region of the Turra in-crop.  In 
the remaining part of the southern property the gradient generally varies from 3° to 5°. 


44..33  GGeeoollooggiiccaall  RReesseerrvvee  
The Net Geological Reserve in Moher is 316.66 Mt and for Moher & Moher Amlohri Extension is 
258.34 Mt totaling to 575.0 Mt. The total mineable coal is 470.73 Mt out of total reserve of 570 Mt. 
The total overburden volume for the project is estimated as 1893.73 Mm3 at an average stripping 
ratio of 4.03 m3/t. 


44..44  MMiinniinngg  SSttrraatteeggyy  
It has been proposed to mine the deposit by a combined system of mining with the deployment of 
draglines and shovel-dumper combination. This technology is already proven technology in the 
adjacent opencast mines. The points in favour of draglines and shovel- dumper combination are: 
• Gentle gradient of strata, viz. 20-30 in South Pit and 30-50 in North-East Pit 
• Mining of multiple seams viz. Turra (12.30-19.30m) and Purewa (19.50-26.15 m) 
• Overburden cover above Purewa Seam (84.70m to 198.47m) / Parting between Turra and 


Purewa Seams is in the range of 51.97 m to 68.70 m 
• Large volume of workload.  
 
Shovel-dumper system for upper benches and draglines on the parting between Turra and Purewa 
Seams has been proposed in the Mining Plan as this is the most suitable technology under the 
present geo-mining condition. 
 
Considering the geo-mining conditions of the block, a combined system of mining deploying a 
dragline for the main bench over the Turra Seam for evacuating the parting inter-burden between 
Turra and Purewa Seams and bigger size shovel-dumper systems for advance benches in OB has 
been proposed. The extraction of coal is proposed by shovel-dumper system. 


44..55  LLaanndd  
The total land requirement will be 2037 hectares. Out of the total land required, the mine lease area 
is 1539 ha and an additional land of 498 ha has been identified for external OB Dump and 
Infrastructure. The land requirement for both the mine capacities is same of 2037 ha.  The land 
break-up according to ownership is given below. 
 


S. No. Type of land Total Area (Ha) 
1. Forest Land 1198.00 
2. Govt. land 160.64 
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S. No. Type of land Total Area (Ha) 
3. Private land 678.36 


Total 2037.00 


44..66  WWaatteerr  
The water requirement for the mines will be 2460 m3/day for 12 MTPA and 4295 m3/day for 20 
MTPA. The source of water will be initially met fully from the boreholes and later on from the aquifer 
discharges of the mine excavation area. The permission for use of groundwater has been awarded 
by District Authority, Singrauli 


44..77  OOtthheerr  RReeqquuiirreemmeennttss  
Power Supply: The project will receive power during the initial year of operation of 2 MVA from 
MPSEB. Later on the project will receive the power of around 32 MVA from its own power plant. The 
estimated peak electrical Power demand and energy consumption for 20 MTPA is 37 MVA and 
154.55 MKWH respectively. 
 
Diesel Storage: For 12 MTPA daily consumption of diesel will be 50 kl, whereas in case of 20MTPA 
it is 90 kl. 
 
Stores: The work shop and project store shall be located in the same compound for faster 
availability of spares required by the workshop. Separate provisions for a store yard of adequate 
area also made for loading/unloading, truck movement etc. 
 
Mine Infrastructure: The mine infrastructure consists of Coal Handling Plant (CHP), maintenance 
and electrical workshop, explosive magazine, offices, canteens, first aid centre and 
telecommunications. The workshop will comprise of repair base for mobile equipments, washing 
bays, storage room and parking areas of HEMM. 
 
Manpower Requirement: Manpower requirement for the project has been estimated at 1021 
employees, which includes employees especially appointed for environment and land reclamation. 
  


5.0 BBAASSEELLIINNEE  EENNVVIIRROONNMMEENNTT  SSTTAATTUUSS 


A study was carried out to generate baseline data with respect to air, water, noise, soil quality, land 
use pattern, hydrogeology, flora & fauna and socio-economic aspects during the winter season 
(December 2007 to February 2008). 


55..11  MMeetteeoorroollooggiiccaall  CCoonnddiittiioonnss  
The data monitored at weather-monitoring station placed near proposed project site. The 
instruments were located to allow free exposure to the atmosphere all through the study period. The 
average maximum and minimum temperature during the study period was recorded at 30.7ºC and 
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12.7ºC respectively. The average relative humidity was found to be 62.8%. The predominant wind 
direction during the study period was mainly WNW, NW, N and W while the average wind speed 
was 1.1m/s. The total rainfall recorded during the study period was 32.3mm.  


55..22  AAiirr  EEnnvviirroonnmmeenntt    
The ambient air quality at eleven different locations was collected during the study period. It is seen 
that the P98 values of SPM ranges from 145µg/m3 to 191µg/m3 and P98 values of Respirable 
Particulate Matter (RPM) was recorded between 60µg/m3 to 81µg/m3. The P98 value of SO2 and NOX 
varied from 13 to 22µg/m3 and 14 to 29µg/m3 respectively. The value of parameters at all the 
location is found within the limits prescribed by Central Pollution Control Board (CPCB). 


55..33  TTooppooggrraapphhyy  


The study area comprises of undulating terrain with isolated low hills and plateaus. The maximum 
elevation of Moher is about 530 m (contour value) above in the northern portion over the plateau; 
whereas the minimum elevation is around 320m along the southern and 360m in the western 
portion. The surface elevation in Moher Amlohri Extension varies from 515 m on the southeastern 
part of the plateau, 465 m on the northeast and 435m in the southwest.  


55..44  SSooiill  
In general the soil quality reveals that the soil is predominately sandy clay loam with high 
percentage of sand portion. The fertility of the soil for crops is found to be low as derived from the 
lower contents of organic matter, nitrogen, phosphorus, water holding capacity etc.  However, it 
would support trees and shrubs to be planted. 


55..55  LLaanndd--uussee  
Buffer Zone: In the study area covering about 314sq.km, the major share of the land is under 
agriculture (46.49 %). The forest land comprises of dense forest (4.6%), open forest (11.6%) and 
scrub forest (8.2%). The settlements in the study area are termed as built-up land and covers about 
7.31% of area. The rest are generally mines area, waste and fallow lands. 
 
Core Zone: In the core zone, about 57.49% of the land is under forest and 7.4% is open forest. The 
agricultural land with single crop covers about 18.49% of the total area. The settlements consist of 
some hamlets of Moher, Naugarh and Amlohri villages and covers only 7.26% of the total land area.  


55..66  SSuurrffaaccee  DDrraaiinnaaggee  
In the Buffer Zone, about 2 km west of the project site, Kachan Nadi drains through the study area 
flowing from North west to South east to meet at Govind Ballabh Pant Sagar Lake or reservoir which 
is about 15-16km south-east from the project site. Kachan Nadi is the only perennial source of 
surface water. The tributaries from left and right banks of the nala reflect dendritic drainage pattern. 
The Core Zone is drained by many small seasonal 1st and 2nd order streams which remain dry for 
most of the year. These small streams discharge into three prominent nalas, one flowing roughly 
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towards south from north near the eastern block boundary, second flows towards west near western 
block boundary and third nala in Moher-Amlohri extension flows from south to north. The core zone 
display radial drainage pattern, which is a characteristic feature of hilly regions.  


55..77  GGrroouunndd  WWaatteerr  RReessoouurrcceess  
The groundwater occurs in water table and in sub-confined conditions in the Barakars where water 
in sandstones is under sub-confined conditions due to confining beds of carbonaceous shales as 
described in the geology section. The depth of water level ranges within 2 to 18 mbgl. The 
fluctuation of water table ranges from 2m to 6m from pre to post monsoon period. 
 
Rainfall is the main source of ground water recharge of the study area. The ground water 
development factor in the area comes about 75.11 % [(Annual groundwater draft/Net Annual 
groundwater availability) x 100]. The stage of ground water development in the project area and its 
buffer zone is classified as “Safe” category. About 1440ha of core zone will get excavated due to 
open cast mining. Hence underground infiltration will stop in the area. However, ground water table 
will get affected only up to radius of influence 237.17m, from the quarry edge. Beyond this area, 
there will be infiltration to ground water resource. 


55..88  SSuurrffaaccee  WWaatteerr  
Surface water samples have been collected from 4 stations and have been analyzed for IS: 10500. 
The pH and TDS of surface water were within range. The calcium and magnesium are also found 
well within the limits of drinking water standard prescribed by BIS (IS 10,500: 1991). All other 
parameters were found within drinking water standards. The BOD values found in range of 4 to 6 
mg/l indicates that these surface water bodies are slightly polluted in nature. However, the total 
coliform contents of the four surface water bodies were found at higher level in the range of 900 to 
2000 MPN/ 100 ml, which are exceeding the limit of drinking water standard. In general, the surface 
water quality indicates that the water bodies are not polluted much and can be used for drinking 
purpose after necessary disinfection.   


55..99  GGrroouunndd  WWaatteerr  
Ground water samples were collected from representative six different locations and have been 
analyzed for drinking water quality. The pH, TDS, hardness, calcium, magnesium alkalinity, chloride, 
and nitrate are all found well within the limits of drinking water standard prescribed by BIS (IS 
10,500: 1991). 


55..1100  NNooiissee  EEnnvviirroonnmmeenntt    
The ambient noise levels equivalent for 1 hr duration at 8 different locations were recorded within 
the range of 42.35 to 52.20 db (A) during daytime and 33.45 to 40.35 db (A) during nighttime. The 
noise from road traffic is absent in the study area. 
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55..1111  EEccoollooggiiccaall  EEnnvviirroonnmmeenntt  
Sensitive Areas: No ecologically sensitive receptors such as sanctuaries, tiger reserves, spots of 
tourist attraction, place of religious interest were found in the study area. 
 
Forest Resource: There are 7 Protected and Reserved forests in the buffer zone. The number of 
trees in the core zone area was estimated to be about 938979 with forest density ranging between 
0.2-0.4. 
 
Flora: No prominent grassland ecosystem has been found in the core and buffer zone areas. 
However the grasslands mixed with natural vegetation was observed at forest edges, adjacent to 
agriculture lands and on valley slopes. The terrestrial floral species consist of tropical deciduous 
tree species, shrubs and dry deciduous grasses. 
 
Fauna: Project area is surrounded by active mines, thus possibility of wild animals in the project 
compartments is remote. No endangered species were reported within 5km of the project site. The 
study areas do not fall in any migratory paths or corridors to birds and mammalian fauna. 


55..1122  SSoocciioo--EEccoonnoommiicc  EEnnvviirroonnmmeenntt  
Demographic Features (Buffer Zone): The buffer zone includes 66 villages surrounding the core 
zone and some colonies of the Municipal Corporation areas of Singrauli. The Jayant, Gorbi, 
Nawanagar, Amlohri, and Nigahi mines lie within the buffer zone. According to the 2001 census the 
Buffer Zone has a total population of 2,48,778 with an annual growth rate of 3.9%. The gender ratio 
of the area is found to be very low at 871. 
 
Socio-Economic Features (Buffer Zone): The area is dominated by OBCs and about 48% of the 
population belongs to this category. The literacy rate of the region is 64.2%. The female literacy rate 
of the study area which is 48.0% is lower than the National Average Literacy Rate. It was found that 
due to absence of irrigation facilities and poor soil fertility, people of the area were not fully 
dependent on agriculture and mainly worked as miners in neighbouring mines. Due to rapid 
industrialization of the area, employment in the secondary sector is more in demand. 
 
Demographic Features (Core Zone): Core Zone consists of some parts of Moher village. 
Administratively, Moher is not a village but is part of the Ward 3 of Singrauli Municipal Corporation. 
Some hamlets of Moher, Amlohri and Nuagarh villages come under direct impact of the project 
because these hamlets are located within the Core Zone area. The total population of Ward 3 is 
4331 with 817 households having 5.3 household sizes. The gender ratio of the core zone is 
estimated about 810. The literacy rate of the core zone registered a high 82.5%.  
 
Socio-economic Conditions (Affected Population): An estimated 617 households will get 
affected by the project. It was found that majority of the households (51%) belonged to the OBC 
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category, followed by Scheduled Tribes (20.4%) and Scheduled Castes (16.4%). The general 
(higher) castes form 12.2%. The Socio-economic study found that of the 617 families, 408 families 
own land and that most are engaged in farming. Agriculture is the main income generating activity in 
the project area which generates around 70% of the revenue. About 54% of the respondents earn 
less than Rs 24,000 annually. This reflects that the scope of employment in this area is extremely 
low. Although people have landholdings, productivity is low due to bad soil conditions and poor 
water sources. 
  


66..00  PPUUBBLLIICC  CCOONNSSUULLTTAATTIIOONN  AANNDD  IINNFFOORRMMAATTIIOONN  DDIISSCCLLOOSSUURREE  
As required for all ‘Category A’ projects two series of consultations with project affected household 
has been done in 2006 and 2008. During the Public Consultation, SPL responded to concerns 
raised by stakeholders and measures have been taken to incorporate these concerns into project 
design and implementation. 
• R&R Survey have been conducted by SPL. 
• Project Information Centre has been opened at the site to provide the information for villagers 


about the project impact and mitigation measures proposed; 
• Public Hearing for the project has been conducted in July 2008 on the basis of EIA documented 


submitted to State Pollution Control Board as per the guidelines of Ministry of Environment & 
Forests, Govt. of India (The Hindi Translated Version of EIA document was disclosed to the 
general public in District Administration Office)  


 
Following the public consultations, SPL responded to concerns raised by stakeholders and 
measures taken to incorporate these concerns into project design and implementation has been 
incorporated in this revised and updated ESIA documentation. 
 
SPL will continue to consult with relevant stakeholders throughout the life cycle of the project i.e. 
construction, demobilization and operation phases. It will also report ongoing consultations as part 
of its annual reporting requirements to IFC.  


77..00  AANNTTIICCIIPPAATTEEDD  EENNVVIIRROONNMMEENNTT  AANNDD  SSOOCCIIAALL  IIMMPPAACCTT  
The Environmental and Social impacts of the project have been studied in detail. The Environmental 
& Social Impact Assessment (ESIA) documentation provides the details of the work carried out and 
recommends necessary actions and commitments to minimize, mitigate and monitor potential 
adverse impacts. The ESIA process included following considerations: 
• Complying with legal requirements and IFC’s performance standards for environmental and 


social sustainability; 
• Ensuring Public Consultation and Disclosure Process. 
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77..11  KKeeyy  PPrroojjeecctt  IImmppaaccttss  
The revised ESIA documentation identifies project issues that SPL needs to address and resolve 
during the construction and operation stages. These include: 
• Resettlement and compensation for private land that had direct impacts on the asset and 


livelihood base of project affected families; 
• Changes in land use and effects on topography; 
• Impact on soil quality 
• Effects on water resources and quality - hydrology, hydro-geology and surface and groundwater 


quality; 
• Effects on ambient air and noise quality; 
• Effects on ecology - forests, terrestrial wildlife and aquatic ecology; 
• Effects on health and sanitation conditions; 
• Safety and increase in traffic and associated issues on road safety; 


77..22  IImmppaacctt  oonn  AAiirr  EEnnvviirroonnmmeenntt  
The different process of handling, transportation, and storage of coal in the mining activities are 
prone to generation of high levels of fugitive dust that may increase the levels of SPM. 
 
The incremental GLC’s were predicted for SPM at all Ambient Air Quality Monitoring stations 
(AAQMS) within the study area. The same were superimposed over maximum monitored 
background concentrations at all AAQMS. Dust emission would be reduced by water sprinkling on 
haul and service roads and development of green belt to prevent dusts from going outside the 
mines area. 
 
The maximum worst-case incremental GLC’s of the study area as predicted in model are generally 
within stipulated standards. However at Gorbi ambient air quality is marginally higher and is 
205.29µg/m3 for capacity of 20 MTPA. The impact on the other components viz. SO2 and NOX were 
not considered as their incremental GLCs were zero. As no barriers were considered for 
computation actual ground level concentration are likely to be lower than predicted. 


77..33  IImmppaacctt  oonn  LLaanndd  EEnnvviirroonnmmeenntt  
The topography and land-use of the area will be changed due to the mining activities. An external 
overburden dump will be made on an area of 3.2 sq.km to accommodate 204Mm3 of OB. A quantity 
of 1689.73 Mm3 of OB will also be dumped internally. A separate area will also be identified for top 
soil storage. A total area of 14.4sq.km will be eventually opened up for mining.  
 
However, after completion of mining activities the land will be reclaimed and the surface restored 
with plantations. Full efforts will be made to restore the surface to its original pre-mining position. 
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77..44  IImmppaacctt  oonn  DDrraaiinnaaggee  
As there are no perennial nalas/streams in the core zone area and majority are first order streams, 
there will be no direct impact on the surface water bodies in the buffer zone area. Situations of 
water-logging or blockage of major streams will not occur.  No major changes in drainage pattern of 
the area are expected as no drainage is being realigned or diverted due to the proposed project. 
However, efforts will be made by SPL to improve the watersheds of the area. 


77..55  IImmppaacctt  oonn  GGrroouunndd  WWaatteerr  
The ground water table of the region will be marginally affected during operation of mine as the 
water will be drawn from the ground for mining purpose. The ground water level around 237 m 
periphery of the quarry may experience the change in terms of availability. However in present case 
as outcome of the hydro-geological study it was found that that the ground water condition is in the 
safe category. 


77..66  IImmppaacctt  oonn  NNooiissee  EEnnvviirroonnmmeenntt  
Since the ambient noise is higher than predicted levels therefore, due to the masking effect increase 
in noise level is not expected. Innovative approaches of using improvised plant and machinery 
designs, with in-built mechanism to reduce sound emissions like silencers, mufflers and closed 
noise generating parts will be used. 


77..77  IImmppaacctt  oonn  EEccoollooggiiccaall  EEnnvviirroonnmmeenntt    
The loss of vegetation in the area will have impacts due to loss of vegetation by excavation and 
dumping thereby and migration of biotic species to neighboring ecosystems. A total of 1731 ha of 
land will be reclaimed with plantations. The land reclaimed from the external OB dump will be 320 
Ha while that of the backfilled area will be 1411 ha. In order to develop the green belt and 
plantations, a nursery is proposed to be set up using local species. 
 
Further the effects of air emissions on nearby vegetation and croplands are not likely to be injurious 
and noticeable as the pollutants concentrations are expected to be well within the prescribed 
standards. 


77..88  IImmppaacctt  oonn  SSoocciioo--EEccoonnoommiicc  CCoonnddiittiioonn 


There will be displacement of people and loss of lands from three villages falling in the village area. 
The villages are Moher, Amlohri, Bengabasti and Nuagarh. A total of 617 households will get 
affected, either by loss of land, homestead land or both. A suitable R&R Plan has been prepared for 
the PAHs and they will be resettled in a proper manner with all facilities and infrastructure. 
 
The project will give priority to the host population in employing based on skills. Even indirect job 
opportunities will be created outside the project boundary. Many people will find employment in 
service sector and marketing of day-to-day needs viz. poultry and other agricultural products. 







ESIA 
STUDY 


MMoohheerr  aanndd  MMoohheerr--AAmmlloohhrrii  EExxtteennssiioonn  CCaappttiivvee  CCooaall  BBlloocckk  
ffoorr  SSaassaann  UUllttrraa  MMeeggaa  PPoowweerr  PPrroojjeecctt,,  SSiinnggrraauullii,,  MMaaddhhyyaa  
PPrraaddeesshh,,  IInnddiiaa  


EXECUTIVE 
SUMMARY 


 


 


E-


  
As the project and consequent activities are expected to generate additional employment and 
income opportunities for the local population, market expansion supported by infrastructural 
development will foster economic growth in the area.  Flow of reliable and adequate power from the 
plant will not only enhance growth in the region, but will also bring about a change in energy 
consumption pattern.   


77..99  IImmppaacctt  ffrroomm  CCooaall  TTrraannssppoorrttaattiioonn  
Coal from mines will be transported to plant through overland conveyor route. Fugitive emission will 
not take place due to closed conveyor system. Also no congestion on the local transportation is 
envisaged due to proposed overland conveyor system. Approx. 73 acres of land will required for the 
coal conveyor system. The route of the coal conveyor system has been finalized on the basis of 
minimum disturbance especially to agriculture and habitats 


77..1100  IImmppaacctt  oonn  CCuullttuurraall  RReessoouurrcceess  
There are no specific cultural heritage sites in and around the project area. Also there are no 
tangible properties or natural features that would be considered cultural heritage site.  


77..1111  EEnnvviirroonnmmeenntt  IImmppaacctt  IInnddeexx  ((EEEEII))  
The EEI indicates that there will be "appreciable but reversible impact and if appropriate control 
measure are taken there will be negligible adverse impact on the environment" 


77..1122  KKeeyy  PPrroojjeecctt  BBeenneeffiittss  
Sasan Ultra Mega Power Project is a project of national importance and would benefit 35 crore 
people across 7 states of India. In addition to the rehabilitation and compensation package for the 
directly affected person, SPL is committed to providing community developmental benefits in a 
sustainable manner to the whole region. The key benefits anticipated from the project are: 
• Increased investment and national income; 
• Increased employment opportunities to the local people during project construction; 
• Improved infrastructure and educational facilities in the near-by villages. 
• Improved employment potential 
 
SPL is responsible for implementing mitigation measures and specific action plans developed as 
part of Environment and Social Management Plan (ESMP). The contractors selected for the project 
construction are responsible for implementing day-to-day, construction-related environmental 
mitigation and monitoring measures as specified in the Environment & Social Management Plan.  


8.0 EENNVVIIRROONNMMEENNTT  AANNDD  SSOOCCIIAALL  MMAANNAAGGEEMMEENNTT  PPLLAANN 


The ESMP provides a delivery mechanism to address potential adverse impacts and implement 
standards of good practice to mitigate the same. 
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88..11  SSttaannddaarrddss  aanndd  GGuuiiddeelliinneess  
Besides the compliance with the stipulated conditions under various permits (approvals, clearances 
and licenses) obtained for construction and operation of the Project, SPL would also comply with 
regulatory provisions and applicable standards.  
 
Environmental and Social Management System and its set up, role and responsibilities will be 
based on the requirement as per ISO 14000 certification. The company is also committed to pursue 
Occupational Health and Safety Assessment System OHSAS 18001 to be certified by national and 
international certifying agencies. 


88..22  EEnnvviirroonnmmeennttaall  MMaannaaggeemmeenntt  PPllaann  
The Environment Management Plan (EMP) outlines the environmental management system that will 
be implemented during the detailed design and construction works of the project for minimization of 
deleterious effects and implementation of enhancement measures. The EMP monitors and 
manages environmental aspects and issues during operation phase by: 
• Identifying potential environmental impacts; 
• Recommending mitigation measures for the negative impacts; 
• Identifying opportunities for enhancement measures; 
• Providing an organizational framework for operating Environment Management System and 


other functions of the project by assigning roles and responsibilities for environmental monitoring 
and management;  


• Formulating Environmental Management Plan, which specifies mitigation, monitoring activities. 


88..33  MMaannaaggeemmeenntt  AAccttiioonn  PPllaann    
Construction Labour Management Plan : Human Resources Policy will specify the terms of 
employment and working conditions under SPL. These include procedures for hiring and recruiting, 
probation, training, performance review, promotion, insurance, salary and compensation, 
resignation, lay-off and retrenchment, leave and vacation, and superannuation, which follow Indian 
labour law. 
Labour Colony: Following facilities are will be ensured for the labour camps:  
• Electricity and ventilation system, water supply and community latrines with semi-permanent 


structures for their workers  
• Water, disinfected before consumption.  
• Commissioning of community latrines and septic tanks  
 
Fuel Arrangement for Labour: During the operation of project, a large number of people will be 
working in the project area. In order that influx of labourers in the project area does not lead to 
deforestation     necessary arrangements (Like supply of LPG/Kerosene) have been made by SPL 
with its contractors for alternate fuels.  
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Labour camp Demobilization: On completion of the works, all temporary structures will be cleared 
away, all rubbish cleared, excreta or other disposal pits or trenches filled in and effectively sealed off 
and the site left clean and tidy, to the entire satisfaction of the project engineer. The labourers will 
be compensated suitably as per the government norms. Care will be taken to ensure that all 
facilities such as health care, education for children of the labourers are provided as per applicable 
norms.   
 
Health Management for Construction Labour and People in the Vicinity: Regarding monitoring 
of diseases corresponding to labour influx, regular health status monitoring of labours and its 
surrounding population is being carried out with the mobile health care facilities already developed 
and operated by SPL in this area. Health Centre with doctor and health personnel (nurses, 
compounders etc) will be provided with mobile dispensary, indoor bed facility, emergency operating 
and recuperating facilities. Health centre would be staffed with suitably qualify Medical Officers, 
Compounders, Lab Technologist, Epidemiologist. 
 
Inspections, monitoring and auditing: Inspection and monitoring of the Project activities vis-à-vis 
the suggested mitigation measures will minimize adverse impacts and increase effectiveness of 
environmental and social areas. Through the process of inspection, monitoring and auditing, SPL 
will ensure that all the contractors comply with the requirements of stipulated conditions under 
various permits as well as suggested mitigations for Project related activities. 
 
Internal and external monitoring is proposed in the Project. Internal monitoring of the ESMP 
implementation will be the responsibility of a special Monitoring & Evaluation cell within SPL. The 
internal and external monitoring and evaluation will be an ongoing process and will continue through 
out the project life. 
 
Reporting, Review and Communication: SPL will ensure external reporting of environmental and 
social performance through Environment, Health & Safety (EHS) Cell. External reporting includes 
reporting of status of compliance of conditions stipulated under various permits as well as reporting 
of environmental statement under the provisions of Environment (Protection) Act, 1986 and its 
amendments. Project will ensure reporting of responses against any complaints or notices issued by 
regulatory agencies or other stakeholders. 
 
Training of Project Personnel & Contractors: Regular job specific training and EHS induction 
training needs will be imparted to project personnel and contractors engaged for the Project 
activities. Specific training will also be imparted to undertake the required ESMP management 
actions and monitoring activities. The Project will ensure that proper training is provided to all team 
members of Environment Management Cell.  
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88..44  MMiittiiggaattiioonn  MMeeaassuurreess  
Land: The total volume of OB to be removed will be 1893.73 Mm3. The average stripping ratio is 
4.03 m3/t and the maximum depth of excavation will be around 290 m in the north-east corner of the 
site. Reclamation of mined out land will be given due importance as a step for sound land resource 
management. The method adopted will be technical reclamation; followed by biological reclamation. 
The technical reclamation will consist of levelling; plugging of the land so that it is suitable for 
plantation. Biological reclamation is the stage where actual plantation takes place. 
 
The top soil which is part of overburden would be removed with care before mining in the area. It 
would be preserved separately in a manner so as to protect its productivity for future plantations and 
land reclamation purpose. 
 
Solid Waste Management: It is proposed to backfill overburden in maximum possible de-coaled 
area. Initially for 9 years the over burden will be transported by dumpers from the mine to the 
outside dump in case of 12 MTPA, whereas the same will continue upto 6th year in case of 20 MTPA 
and subsequently for reclamation and restoration of degraded land i.e. de-coaled voids. 
 
Air: Efforts will be made to reduce dust emission by water sprinkling on haul and service roads and 
development of green belt to prevent dusts from going outside the active mines area. 
 
Ground Water: For minimizing the impact on ground water resources, it is proposed to install some 
rainwater harvesting structures in the ML area. The mine pit during active mining will also serve as 
the rainwater harvesting structure allowing water to percolate into the ground. The proposed 
rainwater structures will be constructed near the mine office, workshop, near the OB dump and 
other locations. The surface and ground water in and around the mine, loading plant and 
infrastructure will be tested as per the monitoring schedule proposed and appropriate control 
measures will be adopted, if required. 
 
Noise: Innovative approaches of using improvised plant and machinery designs, with in-built 
mechanism to reduce sound emissions like improved silencers, mufflers and closed noise 
generating parts will be used. Controlled blasting will be done so that it does not disturb the 
neighbouring areas. 
 
Bio-diversity Management: The species of trees will be native and will provide habitat for birds 
and also provide food for wild animals. The green belt will also control dust pollution and mitigate 
noise in addition to increasing vegetative cover. Also the following mitigation measures are 
proposed to reduce the load of tree felling and also improve the ecology of the region.   
• Compensatory afforestation plan in 2430 ha had been approved by state forest department; 


Government of Madhya Pradesh (GoMP) and an amount of Rs 76 crores deposited to State 
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forest department (GoMP).This will fulfill the requirement of forest cover and animal food value 
in the adjoining area. 


• To create a sense of belonging and love for nature and wildlife in the adjoining villages by 
arranging awareness programmes. 


• To improve the socio economic condition of the villagers by providing them with skill and finance 
for diary, poultry, vegetable cultivation, horticulture, farm forestry, tailoring, small business etc.  


• Spraying of water to reduce dust pollution.  
• Green belt will be developed to control dust pollution and mitigate noise in addition to increasing 


vegetative cover.  
 
Disaster Management Plan: Approved on-site disaster management and off-site emergency plans, 
commands communication and controls will be implemented.  Adequate   provisions like emergency 
response, response organization, response plan, material safety data sheet, command & control, 
capabilities, transportation, medical facilities, mitigation measures, training, education, public 
awareness emergency plan review etc. to control any disaster situation will be made available.  


88..55  RReehhaabbiilliittaattiioonn  AAccttiioonn  PPllaann  
Resettlement and Rehabilitation of the affected villages in a satisfactory manner is necessary for 
smooth project operation. Sasan Power Limited on its part will take special care to provide a special 
package of compensation (already approved by Government) to project affected persons based on 
the Central & State Government guidelines. Compensation is being provided on the basis of present 
market value as defined by Land Acquisition (LA) Act, 1894.  In addition to this as per approved 
R&R policy, displaced families are being provided the compensation on replacement value (apart 
from the compensation legally due under LA Act) depending on category of the family / person. 
Some of the salient features of the policy are given below. 


Rehabilitation Entitlements – one time payment 
Category of Displaced Family  Rehabilitation Entitlements 
Families whose land is acquired • Families of small & marginal farmers to get Rs 15,000 for 1 year as 


rehabilitation allowance 
• Other land owner families to get Rs 7,500 for 1 year as rehabilitation 


allowance 
Landless families, who do not 
own any farm land 


• Rs 15,000 for 1 year as rehabilitation allowance to agricultural labour 
families.  


• Rs 7,500 to other landless families.  
SC/ST displaced families • Rs 15,000 for 1 year as rehabilitation allowance 
Families whose house is being 
acquired 


• Families have the options to take plot and/or house and/or cash 
compensation in lieu thereof  


• Free transportation facility for each displaced family within 25 km., 
Shifting Charges Rs. 1000 for each eligible displaced family. 
Dismantling Charge as applicable.  


• Residential plot of 60’ x 90’ is being provided together with a ready to 
use house. 


 
Old age Pension: Every displaced person above 60 years of age will be given pension of Rs. 
1000/month. This pension will be separate from the govt. pension. 
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Education Stipend: In addition to rehabilitation allowance education stipend ranging from Rs 150 
to Rs 300 per month per student will also be provided by the SPL to school going children. SPL has 
tie-up with DAV School, one of the leading schools in India.  
 
R & R Colony Facilities Provided to Affected People: To minimize inconvenience to affected 
families, SPL has constructed an R&R colony with all basic amenities to resettle the affected 
families. SPL is providing ready to move-in houses on 501 sq.m residential plot. The house has 
been constructed with all basic amenities such as sanitary toilet, kitchen, smokeless chulha, 
electrical fitting, etc. A health centre has also been setup in the colony to provide free medical 
treatment and medicines. The R&R colony will also have amenities such as School & Playgrounds, 
Marketplace, Panchayat Bhawan, Herd Land, Religious place, Library, Roads, drinking water and 
sanitation facilities, Electrification – internal & external.  
 
Grievance Redressal Mechanism: A Grievance Redressal Cell (GRC) has been established at the 
Project office. The cell has representation from SPL, local administration, civil society and the 
Project Affected Families. 
 
The GRC will look into complaints and concerns about ownership disputes, inheritance of assets, 
distribution of compensation among heirs, missing affected assets and persons in the census, etc. 
The procedure will be based on consensus, seek to resolve the issues quickly in order to expedite 
the receipt of compensation, without resorting to expensive and time-consuming legal actions. 
 
In addition to the above, if there are any grievances related to environmental management issues in 
the project area, the GR cell will record these grievances and suggestions and pass it on to the 
relevant authorities for necessary action and follow-up. 


99..00  AALLTTEERRNNAATTIIVVEESS  
As coal mining is site specific in nature and the location of the proposed project is restricted to the 
geology and coal disposition of the area. Four alternatives for mining technology were studied these 
are (i) Continous Mining Technology; (ii) Crusing and conveying technology; (iii) Surface Miner 
technology and (iv) Discontinous Mining Technology. Based on Geo-Technical constraints, nature of 
deposits provenness of technology and environment benefit discontinuous mining technology was 
adopted. 


1100..00  MMIINNEE  CCLLOOSSUURREE  PPLLAANN  
A progressive Mining Closure Plan has been prepared for 12MTPA and 20MTPA. The management 
of mined out areas, hydrology and hydro-geology of the area, recharge areas, drainage and waste 
has been carried in accordance with statutory requirements. 
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1111..00  CCOONNCCLLUUSSIIOONN  
The industrial and economic growth of India depends to a large extent on coal, which the prime 
source of energy. From the detailed analysis of the environmental impacts and the remedial 
measures suggested / recommended, it can be concluded that no significant deterioration in the 
eco-system is likely to occur due to the project. The Coal Mine Project would bring long term 
sustainable benefits for the local population by generating employment opportunities and 
improvement in infrastructure facilities. The negative effects will be offset by specific mitigation 
measures. The overall effects of the project will be beneficial. 
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11..  IINNTTRROODDUUCCTTIIOONN  


11..11  THE BACKGROUND 


Sasan Power Limited (SPL), a wholly owned subsidiary of Reliance Power Limited, is setting 
up a 3960MW supercritical technology based coal fired thermal power plant at Sasan (Sasan 
UMPP), District Singrauli, Madhya Pradesh. SPL has been allotted captive coal blocks - 
Moher, Moher Amlohri Extension and Chhatrasal to meet the fuel requirement of the plant.  


SPL is required to develop the coal mines and obtain all necessary statutory clearances for 
development and operation of the mines which includes Mining Plan from Ministry of Coal 
(MOC), Environmental Clearance and Forest Clearance from Ministry of Environment and 
Forests (MOEF). 


The mining plan for Moher and Moher-Amlohri extension coal blocks was initially prepared 
for a  capacity of 12 MTPA with peak capacity of 16 MTPA and was approved by MoC vide 
letter no.13016/16/2008-CA-I  dated 04.06.2008.  


The EIA Notification dated 14th September 2006 stipulates, mining of minerals (including 
coal) with mining lease area of more than 50 hectares requires Environment Clearance (EC) 
from Environment Appraisal Committee, Ministry of Environment and Forests, Govt. of India 
as ‘Category A’ Project. Accordingly, SPL appointed GIS Enabled Environment & Neo-
graphic Centre, Ghaziabad to undertake the EIA study and preparation of Environment 
Management Plan.  


The Terms of Reference (ToR) for Moher and Moher-Amlohri Extension coal blocks was 
issued by MoEF (vide F no.J-11015/60/2008-IA.II (M) dated 18th March 2008 for project 
capacity of 18 MTPA which was later revised to  12 MTPA with a peak capacity of 16 MTPA. 
The baseline data was collected during winter 2007 – 2008. Public Hearing was conducted 
for these coal blocks on 27th July 2008. Environment Clearance was accorded by MoEF on 
10th December 2008 for a capacity of 12 MTPA with peak capacity of 16 MTPA.  


Keeping in view the power deficiency in the country, a Mining Plan of 20 MTPA for Moher 
and Moher – Amlohri Extension coal blocks was prepared based on latest technologies and 
submitted to MoC for approval. The Mining Plan of 20 MTPA has been approved by the 
Ministry of Coal vide letter no.13016/16/2008-CA-I on dated 02.03.2009. Coal requirement of 
Sasan UMPP is primarily being met from Moher and Moher – Amlohri Extension coal blocks 
(“Project”). Since these coal blocks have already been granted environment clearance for 12 
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MTPA with peak of 16 MTPA, it is proposed to approach Ministry of Environment and Forests 
for necessary clearance for increased production accordingly. 


The office memorandum of MoEF No J-15012/30/2004-IA.II(M) dated 15th April 2010 
specifies the guideline for expansion of coal mining sector projects.  It states various aspects 
that will be considered for the projects that have obtained EC under EIA notification 2006.In 
light of the above it can be inferred that the stipulation of 16 MTPA are also valid for 20 
MTPA. 


The Environment and Social Impact Assessment (ESIA) report has been prepared 
considering mine capacities of 12 MTPA (peak 16 MTPA) and 20 MTPA. In accordance with 
the approved Mining plan, Moher and Moher–Amlohri Extension coal blocks are being 
developed for peak coal production of 20 MTPA. 
  


11..22  PROJECT FEATURES 
• The peak capacity production of the project is  20 MTPA; 
• The total net-proved coal reserve as per Geological Report is 575 million tons. (316.66 


million tons for Moher and 258.34 million tons for Moher-Amlohri Extension). 
• The mineable coal reserve is 470.43 million tons.  
• The transportation of the coal to the Power Plant will be done by overland conveyor 


system; 
• The average stripping ratio is 4.0 m3/t;  


  


11..33  PROJECT LOCATION 
The proposed mine block is 
situated at Singrauli district of 
Madhya Pradesh covering about 
20.37 sq km of core zone i.e. 
consisting of quarry area, project 
office, workshop, external OB 
dump, safety zone, etc. As 
mentioned earlier also, out of 
20.37 sq.km area, the Mine Lease 
area is 15.39 sq km. The site is 
located in the South-western part 
of the Moher Sub-basin in 
Singrauli Coalfields. The Moher 
Block is contiguous with Amlohri Fig. 1.1: Project Site Location 
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Coal Mine of NCL in the east, Semaria Coal Block in the west Gorbi Block B in the North. 
The Moher Amlohri Extension has Amlohri geological block in the south, Moher Block in the 
west, Nigahi North extension and Nigahi Dip Extension in the east and Bijul dip side block in 
the north. The area of the proposed site falls in Survey of India topo-sheet No. 63L/12. The 
location of the site is given in the Figure 1.1. The location of the coal blocks are given in 
Table 1.1. 


Table 1-1: Location of Coal Blocks 


Location Village- Moher; Tehsil- Singrauli 
District- Singrauli; State- Madhya Pradesh 


Coordinates Moher: 24°07’18” - 24°09’27” N and 82°33’15” - 82°36’15” E 
Moher Amlohri Ext: 24°09’06” - 24°10’22” N and 82°34’21” - 82°36’ 15” E 


Altitude 483 to 557.6 m above MSL 
Nearest Village Moher and Amlohri Village 
Nearest Town Singrauli (10 kms) 
Railway Station Singrauli Railway station (8kms) 
Road Access Adjacent to Amlohri Block in the South 
Nearest Airport The nearest airport is at Varanasi at about 210 Km 


 


11..44  SCOPE OF THE STUDY 
The EIA study covers an area of 10km radius for all environmental attributes with the 
proposed mining project as per MoEF guidelines. The following scope of study has been 
considered: 
• Review of literature including identifying secondary data; 
• To identify various pollution associated with operation of mines 
• To assess the baseline status of the environment; 
• To assess the impacts due to the proposed mining operations on the environment; 
• To suggest mitigation measures to minimize the adverse impacts and to maximize the 


beneficial impacts; 
• To suggest monitoring programme to assess the efficacy of the various adopted 


environmental control measures.  
 


11..55  METHODOLOGIES AND APPROACH OF EIA 
As already mentioned, a mining project exceeding mine lease area of 50 ha requires 
compliance with the procedure for approval of projects as per the Ministry of Environment 
and Forests (MoEF) EIA Notification 14th September, 2006. 
 
Establishment of coal mines of this magnitude requires submission of an Environmental 
Impact Assessment (EIA) report to the Ministry of Environment and Forests (MoEF). MoEF is 
the Project Approving Agency (PAA) for this project. The Environmental Impact Assessment 
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has been conducted in accordance with the Terms of Reference provided by MoEF and is 
revised in consistent with the Equator Principles for Financial Institutions: July 2006 (EPFI). 
The EIA has been conducted to study the compliance of the proposed project to the World 
Bank standards depicted in the Pollution Prevention and Abatement Handbook (PPAH), 
Environmental Guidelines of the Export–Import Bank of the United States and the associated 
Performance Standards and Guidelines on Social and Environmental Sustainability of 
International Finance Corporation; April 2006 (IFC). 
 
The EIA study has examined the compliance of the project to the applicable National 
Standards, laws and regulations and required mitigation measures and an Environmental & 
Social Management and Implementation Plan was proposed. The experts on relevant subject 
fields were engaged for the EIA study. Intensive interactions were held with the community 
who are directly or indirectly affected by the project activities. The community interactions 
were established by means of structured group meetings, individual interviews and 
awareness programmes. All consultations were free of external manipulation, interference or 
intimidation. The consultations were done in the local language. 
 
Various environment and social parameters were identified and examined as per standard 
methods. The details of the method of collection of data for different parameters are given in 
the baseline chapter. The parameters considered for the study and frequency are given in 
Table 1.2. 


Table 1-2: Environmental Attributes and Parameters 
Sl. No. Attributes Parameters Frequency 


1. Ambient Air Quality SPM, RSPM, SO2, NOX,  
24 hourly samples twice a week for 
three seasons at 11 locations. 


2. Meteorology 
Wind speed and direction, 
Temperature, Relative 
humidity and Rainfall 


Near Project site continuous   with 
hourly recording and from secondary 
sources of IMD station at Sidhi. 


3. Water quality Physical, Chemical and 
Bacteriological parameters  


Samples were collected once during 
the season at 6 ground water and 4 
surface water locations. 


4. Ecology 
Existing terrestrial and aquatic 
flora and fauna within 10 km 
radius circle. 


Secondary data was collected from 
the Government department. 


5. Noise levels Noise levels in dB(A)  At every location data monitored 
twice during EIA study at 8 locations.


6. Soil Characteristic Soil quality  Once during study period at 8 
locations 


7. Land use Trend of land use change for 
different categories 


Based on Survey of India Topo-
sheet and Satellite imagery  


8. Socio-Economic 
aspects 


Socio-economic features, 
labour force characteristics, 


Based on secondary sources data 
like primary census abstracts of 
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Sl. No. Attributes Parameters Frequency 
boom town effects census of India 2001. 


9. R&R Study Household Surveys and 
Focused Group Discussion Separate R & R study conducted 


10. Hydrology 


Drainage area and pattern, 
nature of streams, aquifer 
characteristics, recharge and 
discharge areas 


Based on data collected from 
secondary sources as well as 
sample well data of the study area  


11. 
Risk Assessment 
and Disaster 
Management Plan 


Identify areas where disaster 
can occur by fires and 
explosions and release of 
toxic substances 


Risk assessment  


 


11..66  REPORT LAYOUT 
The ESIA report has been structured as per Environment Procedure and guidelines of the 
Export-Import Bank of US and requirements of International Finance Corporation. The report 
consists of nine chapters (including the present chapter) and the contents of the remaining 
chapters are briefly described in this section. 
 
Chapter 1 - Introduction: The present chapter gives brief outline of the project and its 
proponent, brief description of the nature, size, and location of the project and its importance, 
extent of the EIA study, including the scope of the study and magnitude of effort.   
 
Chapter 2 – Policy, Legal and Institutional Framework  
This chapter presents legal provisions and describes the emission standards set by the 
Ministry of Environment and Forests (MoEF) for Coal Mine in general and specific to Moher 
and Moher Amlohri Extension Coal Mine Project. The chapter also consist a legal review of 
national environmental and social (including labour) laws and policies as well as the relevant 
national and international standards and guidelines. EHS policy of the project is described. 
Compliance status of Environmental Clearance is included.  
 
Chapter 3 - Project Description: This chapter deals with the details of the mining  plan and 
various mining parameters like geological reserves, exploration, year wise mining plan, 
overburden, stripping ratio, blasting and excavation method etc. and also the facilities to 
monitor and treat the pollutants. The various features of the proposed project are described 
for capacity of 12MTPA (peak 16 MTPA) and 20 MTPA in this chapter. 
 
Chapter 4 - Baseline Environmental Status: This chapter summarizes the baseline 
environmental data as obtained prior to commencement of the project. The methods and 
techniques used for the collection and the collation of data are also specified in the chapter. 
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The various parameters of present environmental status are assessed under different 
aspects, which include Ambient Air Quality, Noise environment, Water environment, Soil, 
Ecology and Socio-economic features. 
 
Chapter 5 - Public Consultation and Information Disclosure: This chapter describes the 
involuntary resettlement including disclosure of information to the host population regarding 
the project and project specific rehabilitation and resettlement entitlements. Different issues 
as discussed during public disclosure are discussed in this chapter including grievance 
mechanism. 
 
Chapter 6 - Anticipated Environmental & Social Impact: This chapter provides details of 
the environmental impact assessment of the project. Air Quality modeling exercise pertaining 
to prediction of ground level concentration of air pollutants were estimated and presented in 
this chapter. Social impact due to project and its various components is presented in this 
chapter. This chapter presents impact matrix without Mitigation measures.  
 
Chapter 7 - Environment & Social Management Plan: This chapter deals with Mitigation 
measures. This section also presents a brief outline of impact and respective management 
plan to address socio-economic conditions. Post project monitoring and organization 
structure for environment management have been also provided in the chapter. The chapter 
also provides information about on-site disaster management describing the on-site and off-
site emergencies, commands and controls. Chapter describes the emergency response 
capabilities, training and education as also mock drills, including the mitigation measures to 
be taken at the time of an eventually. The impact matrix subsequent to implementation of 
mitigation measures is also described. The significance of impact is arrived. 
 
Chapter 8- Analysis of alternatives: This chapter describes systematic comparisons of 
feasible alternatives for the project site and mining technology.  
 
Chapter 9 – Mine Closure Plan: A progressive Mining Closure Plan has been described in 
this chapter for 12 MTPA and 20 MTPA. The management of mined out areas, hydrology 
and hydro-geology of the area, recharge areas, drainage and waste are included in this 
chapter. 
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22..  PPOOLLIICCYY,,  LLEEGGAALL  AANNDD  IINNSSTTIITTUUTTIIOONNAALL      


  FFRRAAMMEEWWOORRKK  
22..11  INTRODUCTION 
The emerging environmental scenario calls for attention on conservation and judicious use of 
natural resources. There is a need to integrate the environmental consequences of the 
development activities and for planning suitable measures in order to ensure sustainable 
development in the region. The environmental considerations in any developmental process 
have become necessary for achieving sustainable development. To achieve such goals the 
basic principles to be adopted are: 
• To enhance the quality of environment in and around the project area by adopting proper 


measures for conservation of natural resources; 
• Prevention of adverse environmental and social impact up to the maximum possible 


extent; and 
• To mitigate the possible adverse environmental and socio-economic impact on the 


project-affected areas 
 


22..22  EIA NOTIFICATION 2006 
As per the new Notification of the Ministry of Environment and Forest (MoEF) published on 
14th September 2006, certain changes, including restrictions and prohibitions on new 
projects or on the expansion or modernization of existing projects or activities based on their 
potential environmental impacts has been made with reference to the earlier notification of 
27th January 1994. This entails capacity addition with change in process and/or technology 
undertaken in any part of India. The new process requires prior environment clearance from 
Central Government or State-level Environment Impact Assessment Authority (SEIAA), duly 
constituted by the Central Government.  
 
A detailed procedure is mentioned in the notification to get the required Environment 
Clearance. As per the procedure, anybody who desires to undertake any projects activities 
shall have to apply to the concerned authority of Central Government or SEIAA after 
identification of the prospective site for the project or activities to which the application 
relates. There are different categories mentioned in the Notification according to which the 
Environment Clearance is granted either by Central Government Authority or State 
Government Authority and accordingly Environment Clearance procedures are specified and 
processed. After a scrutiny of the concerned application form (Form 1) the Environment 
Expert Appraisal Committee (EAC) or State Level Expert Appraisal Committee determine 
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detailed and comprehensive Terms of Reference addressing all relevant environmental 
concerns for the preparation of an Environment Impact Assessment (EIA) Report on the 
basis of information furnished in the application form including the Terms of Reference 
proposed by the applicant. After the determination of TOR, an EIA report is required to be 
prepared and submitted to the concerned authority.  


According to the categorization mentioned in the MoEF Notification this project is grouped 
under Category A.  


22..33  PROCESS FOR OBTAINING ENVIRONMENT CLEARANCE 
As mentioned earlier, the new notification requires prior environmental clearance from the 
Central Government or by the State Level Environment Impact Assessment Authority, duly 
constituted by Central Government. For this the following detailed procedures and 
regulations are involved. 
2.3.1 Selection of Categories of Project 
All projects and activities are broadly categorized as Category A and B based on spatial 
extent of potential impacts on human health and natural resources. Based on the category of 
the project environmental clearance shall be obtained: 
• All projects or activities included as Category A, shall require prior environmental 


clearance from the Central Government in the MoEF on the recommendations of an 
Expert Appraisal Committee to be constituted by Central Government for the purposes of 
this notification 


• All projects or activities included as Category B projects will require prior environmental 
clearance from the State/Union Territory Environment Impact Assessment Authority 
(SEIAA) constituted by the Central Government. The SEIAA shall base its decision on the 
recommendations of a State/Union Territory level Expert Appraisal Committee as to be 
constituted for in this notification. In the absence of a duly constituted SEIAA, a Category 
B project shall be treated as a Category A projects. 


 
2.3.2 Stages in Prior Environment Clearance (EC) process for New Project 
The environmental clearance process for new projects will comprise of a maximum of four 
stages all of which may not apply to particular cases as set forth below. These four stages in 
sequential order are as follows: 
 
Stage 1: Screening: It refers to the definite assignment of environmental category to 
projects or activities where the same is not completely specified. In case of Category 'B’ 
projects scrutiny of application at State level to categorize project in 'B1’ or ‘B2’ is done. The 
B2 projects do not require EIA Reports. 
 
Stage 2: Scoping: It refers to the process where EAC or SEAC determines detailed and 
comprehensive TOR for the EIA report and can also include site visits by the committee if 
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required. But this process excludes the construction projects, e.g construction/ township/ 
commercial complexes/ housing etc. 
 
Stage 3: Public Consultation: It refers to the process by which concern of local people and 
other stakeholders are ascertained and their views taken regarding the project. The Public 
Consultation takes part in two steps; Public hearing and written responses. The public 
hearing is conducted under State Pollution Control Board in a location close to the site of the 
project. In the hearing, the stakeholders discuss about the project and express their views 
regarding the project. 
 
Stage 4: Appraisal: This refers to detailed scrutiny of the application and EIA report to make 
categorical recommendations to the regulatory authority. 
 
2.3.3 Grant or Rejection of Prior Environment Clearance 
• The regulatory authority shall consider the recommendations of EAC or SEAC and 


convey its decision to the applicant within 120 days of the receipt of the complete 
application 


• Regulatory authority to accept the recommendations or disagree within 60 days 
• EAC or SEAC to consider the observations of regulatory authority and furnish its views in 


other 60 days 
• Regulatory authority to convey final decision within 30 days 
• Proponent to go ahead with EC as per EAC or SEAC in case no communication is 


received from the regulatory body 


22..44  PERFORMANCE STANDARDS & EQUATOR PRINCIPLES 
2.4.1 The Performance Standards of the IFC  
The International Financial Corporation (IFC) Performance Standards apply to private sector 
projects and provide project participants with instruments to structure, design, construct and 
manage the operations of projects in an environmentally and socially acceptable manner, 
while providing measures to avoid or mitigate adverse environmental and social impacts 
resulting from the projects. These Performance Standards are intended to focus on 
outcomes rather than process, thereby stressing the implementation of sound environmental 
and social management systems that achieve desired outcomes, including the mitigation of 
adverse impacts. There are eight IFC Performance Standards:  
• Social & Environmental Assessment and Management Systems  
• Labor and Working Conditions  
• Pollution Prevention and Abatement  
• Community Health and Safety  
• Land Acquisition and Involuntary Resettlement  
• Biodiversity Conservation and Sustainable Natural Resource Management  
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• Indigenous Peoples  
• Cultural Heritage  


 


Performance Standard #1: Social & Environmental Assessment and Management 
Systems  
Objectives:  


• Identify and assess environmental and social impacts in the project’s area of influence. 
• Avoid, minimize, mitigate or compensate for adverse impacts  
• Ensure that affected communities are engaged on issues that may affect them  
• Promote improved environmental and social performance through effective management 


systems  


Major Requirements:  


• Conduct an Environmental and Social Impact Assessment (ESIA or EIA) of the project, 
appropriate to the nature of the project’s environmental and social risks and potential 
impacts, to include issues identified in Performance Standards 2 to 8.  


• Establish Environmental and Social Management Plans commensurate with the findings 
of the ESIA and consultation with affected communities.  


• Establish Action Plans where specific mitigation measures and actions are required for 
the project to comply with applicable laws, regulations and the requirements of these 
Performance Standards.  


• Provide organizational capacity and contractor / employee training to enable project to 
achieve continuous environmental and social performance  


• Establish and maintain a timely process of community engagement, including a grievance 
mechanism, focusing on disclosure of information and consultation with local 
communities affected by project risks or adverse impacts that is free from external 
manipulation, interference or coercion to ensure relevant and understandable access to 
project information.  


• Establish procedures to monitor and measure the effectiveness of the environmental and 
social management program, including internal reporting of the program’s effectiveness 
to the project’s senior management, disclosure of Action Plans (including material 
changes to such Plans) to affected communities, and external reporting to affected 
communities on the results of Action Plans, commensurate with the concerns of the 
affected communities.  
 


Performance Standard #2: Labor and Working Conditions  
Objectives:  


• Establish, maintain and improve the worker-management relationship  
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• Promote fair treatment and equal opportunity for workers, in compliance with national 
laws  


• Protect workforce by addressing child labor and forced labor  
• Promote safe working conditions and protect / promote the health of workers  


Major Requirements:  


• Establishment of a Human Resources Policy consistent with the requirements of this 
Standard that informs employees of their rights under national labor and employment 
laws  


• Document and communicate to all employees conditions and terms of employment  
• Respect collective bargaining agreements with worker organizations and provide 


reasonable conditions and terms of employment that, at a minimum, comply with national 
law, and enable alternative means for worker expression of grievances where national 
law restricts worker organizations  


• Practice non-discrimination and equal opportunity in making employment decisions  
• Provide a mechanism for workers to raise workplace concerns  
• Protect the workforce from forced labor and illegal or economically exploitative child labor  
• Provide workers with a safe and healthy work environment, taking into account risks 


inherent to the particular project sector.  


Performance Standard #3: Pollution Prevention and Abatement  
Objectives:  


• Avoid or minimize pollution from project activities to avoid or minimize adverse impacts 
on the environment and human health  


• Promote the reduction of emissions that may contribute to climate change  


Major Requirements:  


• Consider ambient conditions over the project cycle and apply pollution prevention and 
control technologies & practices that are best suited to avoid, minimize or reduce adverse 
impacts on human health and the environment, consistent with good industry practice  


• Avoid, or where unavoidable, control the intensity of the release of pollutants, and include 
measures to control their accidental release.  


• Avoid or minimize the generation of hazardous waste, and where such generation is 
unavoidable recover and reuse to the extent possible or treat, destroy or dispose of it in 
an environmentally sound manner.  


• Avoid, or where unavoidable, minimize or control the release of hazardous wastes. Avoid 
the manufacture, trade or use of chemicals or hazardous materials subject to 
international bans or phase-outs.  


• Establish plans and make preparations to respond to process upset, accidental and 
emergency situations in a manner appropriate to the operational risks and the need to 
prevent potential negative consequences.  
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• Refer to the Environmental Health and Safety Guidelines (EHS) of the IFC that is 
appropriate to the project sector to evaluate and select pollution prevention and control 
techniques and to determine emission and effluent levels that are normally acceptable to 
the project. If, due to specific project circumstances, alternative levels that deviate from 
the EHS or host Country levels are selected, a full and detailed justification for any 
proposed alternatives is required.  


• Address adverse project impacts on existing ambient conditions such as land use, 
proximity to ecologically sensitive or protected areas, the capacity of the air and water to 
absorb incremental pollutants while remaining at an acceptable level, and the potential 
for cumulative impacts with uncertain consequences. In addition, promote strategies to 
avoid or minimize the release of pollutants and improve ambient conditions when project 
produces significant emissions in an already degraded area.  


• Promote the reduction of project-related greenhouse gas emissions in a manner 
appropriate to the nature and scale of the project operations and impact. Annually 
quantify and monitor GHG emissions, and evaluate options to reduce or offset project 
related GHG emissions.  


• Formulate and implement an integrated pest management program for pest management 
activities, including selection of pesticides that are low in human toxicity and design of an 
application regime to minimize damage to natural enemies and prevent the development 
of resistance in pests.  


Performance Standard #4: Community Health & Safety  
Objectives: 


• Avoid or minimize the risks to, and impacts on, the health and safety of the local 
community over the project life cycle, from both routine and non-routine circumstances. 


• Ensure that the safeguarding of personnel and property is carried out in a legitimate 
manner that avoids or minimizes risks to the community’s safety and security.  


Major Requirements:  


• Evaluate risks and impacts of the project to the health and safety of affected 
communities, from design through decommissioning and establish preventive measures 
to address them in a manner commensurate with the identified risks and impacts.  


• Disclose Action Plans and other relevant information to affected communities and 
government agencies to enable them to understand the risks and impacts while engaging 
them on this matter on an ongoing basis.  


• Design, construct, operate and decommission the project’s structural elements in 
accordance with good international industry practice with particular consideration to 
exposure to natural hazards. In cases of dams or ash ponds situated in high-risk 
locations, engage an independent expert to conduct a review of the structure design early 
in the project stage. Take measures to ensure safety and prevent accidents when moving 
equipment on public roads.  
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• Prevent or minimize the potential for community exposure to hazardous materials that 
may be released by the project, and exercise commercially reasonable efforts to control 
the safety of hazardous raw materials and the transportation and disposal of wastes.  


• Avoid or minimize the exacerbation of impacts caused by natural hazards, such as 
landslides or floods from land use changes due to project activities. Avoid or minimize 
impacts of project activities on soil, water and other natural resources in use by the 
affected communities.  


• Prevent or minimize the potential for community exposure to water-borne, water-related, 
or vector-borne disease and other communicable diseases resulting from project 
activities or associated with the influx of project labor. Where specific diseases are 
endemic in communities in the project area, explore opportunities to improve 
environmental conditions that could reduce their incidence.  


• Assist the community in preparing to respond effectively to emergency situations. Where 
local governments lack the capacity to respond effectively, assume an active role in 
preparing for and responding to project related emergencies. Document emergency 
procedures and responsibilities and disclose in the Action Plan.  


• Assess risks to those within and outside the project site posed by arrangements with 
employees or contractors providing security to safeguard personnel and property. 
Investigate security forces to ensure they are not implicated in past abuses; provide them 
with adequate training with respect to conduct towards project workers and the local 
community.  


• Investigate any credible allegations of unlawful or abusive acts of security personnel, take 
action to prevent recurrence, and report unlawful and abusive acts to public authorities 
when appropriate.  


Performance Standard #5: Land Acquisition and Involuntary Resettlement  
Objectives:  


• Avoid or minimize involuntary resettlement whenever feasible by exploring alternative 
project designs.  


• Mitigate adverse social and economic impacts by providing compensation for loss of 
assets at replacement cost and ensuring that resettlement activities are implemented with 
appropriate disclosure of information, consultation and informed participation of those 
affected.  


• Improve or at least restore livelihoods and living standards of displaced persons.  
• Improve living conditions among displaced persons through provision of adequate 


housing with security of tenure at resettlement sites.  


Major Requirements:  


• Consider feasible alternative project designs to avoid or at least minimize physical or 
economic displacement while balancing environmental, social and financial costs and 
benefits.  
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• Offer displaced persons and communities compensation for loss of assets at full 
replacement cost and assistance to improve or at least restore their living standards or 
livelihoods. Compensation standards will be transparent and consistent within the project. 
If land based, or where land is collectively owned, offer land-based compensation where 
feasible, and provide opportunities to displaced persons and communities to derive 
appropriate development benefits from the project.  


• Following full disclosure, consult with and facilitate the informed participation of affected 
persons and communities in decision making processes related to resettlement. 
Consultation during implementation, monitoring and evaluation of compensation payment 
and resettlement will continue to achieve outcomes consistent with objectives.  


• Establish a grievance mechanism to receive and address specific concerns about 
compensation and relocation raised by displaced persons or members of host 
communities, including a recourse mechanism to resolve disputes in an impartial manner.  


• Where involuntary resettlement is unavoidable, carry out a census with socioeconomic 
baseline data to identify persons who will be displaced, determine eligibility for 
compensation and assistance, and discourage inflow of people ineligible for these 
benefits. In the absence of local government procedures, establish a cut-off date for 
eligibility, and document and disseminate through the project area information regarding 
the cut-off date.  


• Develop a Resettlement Action Plan for acquisition of land through the exercise of 
eminent domain or through negotiated settlements involving physical displacement of 
people that is based on a Social and Environmental Assessment regardless of the 
number of people affected  


• For negotiated settlements involving economic displacement, develop procedures to offer 
affected people and communities’ compensation and other assistance  


• In the case of physical displacement, offer displaced persons choices among feasible 
resettlement options, including adequate housing or cash compensation where 
appropriate prior to relocation, and provide relocation assistance suited to the needs of 
each group, with particular attention to the poor and vulnerable. New resettlement sites 
will offer improved living conditions.  


• In the case of displacement of persons having no recognizable legal right or claim to the 
land they occupy, offer them a choice of options for adequate housing with security of 
tenure enabling them to resettle legally without the subsequent risk of forced eviction. 
Provide these persons with compensation for occupied structures and other 
improvements to the land at full replacement provided they occupy the land prior to the 
eligibility cutoff date.  


• In the case of physical displacement of communities of indigenous peoples from their 
communally held traditional or customary lands under use, meet the applicable 
requirements of this Standard as well as those of Performance Standard 7.  
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• Compensate persons facing loss of income or livelihood (economic displacement) 
regardless of whether they are physically displaced in accordance with the requirements  


• In the case of host government-managed resettlement, collaborate with the responsible 
government agency  


Performance Standard #6: Biodiversity Conservation and Sustainable Natural 
Resource Management  
Objectives:  


• Protect and conserve biodiversity  
• Promote sustainable management and the use of natural resources through the adoption 


of practices that integrate conservation needs and development priorities  


Major Requirements:  


• Assess the significance of project impacts on all levels of biodiversity as an integral part 
of the ESIA process, taking into account the differing values attached to biodiversity by 
specific stakeholders, and identify impacts on ecosystem services. The assessment will 
focus on the major threats to biodiversity, which include habitat destruction and invasive 
species. Retain qualified and experienced external experts to assist in conducting the 
Assessment  


• In areas of modified habitat, exercise care to minimize conversion or degradation of such 
habitat while identifying opportunities to enhance habitat and protect and conserve 
biodiversity as part of operations.  


• In areas of natural habitat, the project will not significantly convert or degrade such 
habitat unless there are no technical and financially feasible alternatives, or unless the 
overall benefits of the project outweigh the costs, including those to the environment and 
biodiversity and unless conversion or degradation is appropriately mitigated.  


• In areas of natural habitat, mitigation measures will be designed to achieve no net loss of 
biodiversity where feasible and may include post-operation restoration of habitats offsets 
of losses through the creation of ecologically comparable areas managed for biodiversity, 
and/or compensation to direct users of biodiversity.  


• In areas of critical habitat no project activities will be implemented unless there are no 
measurable adverse impacts on the ability of the critical habitat to support the established 
population of critically endangered or endangered species, and activities result in no 
reduction in the population of any such species, and mitigation measures are taken to 
address lesser impacts.  


• In addition to the requirements noted above for critical habitat, where the project is 
located in a legally protected area, consult protected area sponsors and managers, local 
communities and other key stakeholders on the proposed project, proceed in a manner 
consistent with the defined area management plans, and implement additional programs, 
as appropriate, to promote and enhance the conservation aims of the protected areas.  
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• Do not intentionally introduce any new alien species unless this is carried out in 
accordance with the existing regulatory framework for such introduction or is subject to a 
risk assessment (as part of the ESIA) to determine the potential for invasive behavior. Do 
not deliberately introduce any alien species having a high risk of invasive behavior or of 
any known invasive species, while exercising diligence to prevent accidental 
introductions.  


• Manage renewable natural resources in a sustainable manner, and where possible, 
demonstrate the sustainable management of the resources through an appropriate 
system of independent certification.  


• Projects involved in natural forest harvesting or plantation development will not cause any 
conversion or degradation of critical habitat. Locate such plantation projects on un-
forested land or land already converted. Also, ensure that all natural forests and 
plantations are independently certified as meeting performance standards compatible 
with internationally accepted principles and criteria for sustainable forest management. If 
it is determined that the operation does not yet meet the requirements of such an 
independent forest certification system, develop and adhere to a time-bound, phased 
action plan for achieving such certification.  


• Projects involved in the production and harvesting of fish populations or other aquatic 
species must demonstrate that their activities are being undertaken in a sustainable 
manner, through application of an internationally accepted system of independent 
certification or through appropriate studies carried out in conjunction with the ESIA.  


Performance Standard #7: Indigenous Peoples  
Objectives:  


• Ensure that the process fosters full respect for the dignity, human rights, aspirations, 
cultures and natural resource-based livelihoods of indigenous peoples.  


• Avoid adverse impacts of projects on communities of indigenous peoples or when 
avoidance is not feasible, minimize, mitigate or compensate for such impacts, while 
providing opportunities for development benefits in a culturally appropriate manner.  


• Establish and maintain an ongoing relationship with indigenous peoples affected by a 
project throughout the life of the project.  


• Foster good faith negotiation based on informed participation with indigenous peoples 
when projects are located on traditional or customary lands under use by those peoples.  


• Respect and preserve the culture, knowledge and practices of indigenous peoples.  


Major Requirements:  


• Identify, through the ESIA process, all communities of indigenous peoples who may be 
affected by the project within the project’s area of influence as well as the nature and 
degree of the expected (though unavoidable) social, cultural and environmental impacts 
on them.  
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• If unavoidable, minimize, mitigate or compensate for identified impacts in a culturally 
appropriate manner. Develop proposed action with informed participation and contained 
in a time-bound Indigenous Peoples Development Plan, or a broader community 
development action plan with separate components for indigenous peoples.  


• Establish an ongoing relationship with the affected communities of indigenous peoples 
from early design through the life of the project. In projects with adverse impacts on such 
peoples, the consultation process will ensure their free, prior and informed consultation 
and facilitate their informed participation on matters directly affecting them, such as 
proposed mitigation measures, the sharing of development benefits and implementation 
issues. The process of engagement will be culturally appropriate and commensurate with 
the risks and potential impacts to the indigenous peoples, and will include involvement of 
indigenous peoples’ representative bodies (councils of elders, etc.), will include both 
women and men of various age groups as culturally appropriate, will provide sufficient 
time for collective decision-making by the peoples, will facilitate the peoples’ expression 
of views, concerns and proposals in the language of their choice, without manipulation or 
coercion, and will ensure that the project grievance mechanism is culturally appropriate 
and accessible for the indigenous peoples.  


• Seek to identify through the process of free, prior and informed consultation, 
opportunities for culturally appropriate development benefits, commensurate with the 
degree of project impacts with the aim of improving their standard of living and fostering 
the long-term sustainability of the natural resource on which they depend.  


• Consider feasible alternative project designs to avoid any relocation of indigenous 
peoples from their community held traditional or customary lands under use. If such 
relocation is unavoidable, the client will not proceed with the project unless it enters into a 
good faith negotiation with the affected communities of indigenous peoples and 
documents their informed participation and the successful outcome of negotiations. (Any 
relocation will be consistent with the Resettlement Planning and Implementation 
requirements of Performance Standard #5, and the relocated indigenous peoples should 
be able to return to their traditional or customary lands should the reasons for their 
relocation cease to exist.  


Performance Standard #8: Cultural Heritage  
Objectives:  


• Protect cultural heritage from the adverse impacts of project activities and support its 
preservation  


• Promote the equitable sharing of benefits from the use of cultural heritage in business 
activities  


 
Major Requirements:  
• Comply with relevant national law on protection of cultural heritage, including national law 


implementing the host country’s obligations under the Convention Concerning the 
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Protection of the World Cultural and Natural Heritage and other relevant international 
laws, and protect and support cultural heritage by undertaking internationally recognized 
practices for the protection, field-based study and documentation of cultural heritage. 
Retain qualified experts to assist in the ESIA where required, based on the requirements 
which follow.  


• The project site selections and design will be undertaken to avoid significant damage to 
cultural heritage. Where the project location is expected to be within an area where 
cultural heritage is found, either during construction or during operations, chance find 
procedures must be established through the ESIA. Findings will not be disturbed until an 
assessment by a competent specialist is made and actions are identified consistent with 
the requirements of this Performance Standard.  


• Where a project may affect cultural heritage, consult with affected communities who use, 
or have used within living memory, the cultural heritage for longstanding cultural 
purposes to identify cultural heritage of importance, and incorporate into the decision-
making process the views of the affected communities. Consultation will also extend to 
relevant national or local regulatory agencies entrusted with the protection of cultural 
heritage.  


• No removal of cultural heritage is permitted unless there are no technically or financially 
feasible alternatives or the overall benefits of the project outweigh the anticipated cultural 
heritage loss. Any removal of cultural heritage will be conducted by the best available 
technique.  


• In the case of critical heritage (internationally recognized heritage of communities who 
use, or have used within living memory, the cultural heritage for long standing cultural 
purposes) such heritage will not be significantly altered, damaged or removed. In 
exceptional cases, where a project may significantly damage such heritage and the 
damage or loss may endanger the cultural or economic survival of communities within the 
host country, consult with the affected communities, conduct good faith negotiation and 
document the successful outcome. Any other impacts on such heritage must be 
appropriately mitigated with informed participation of the affected communities.  


• In the case of legally protected cultural heritage where the project is located within a 
legally protected area or defined buffer zone, in addition to the requirements stated above 
for critical cultural heritage, the project will comply with defined national or local cultural 
heritage regulations of the protected area management plans; consultation will be 
undertaken with area sponsors and manager, local communities and other key 
stakeholders on the proposed project, and additional programs will be implemented to 
promote and enhance the conservation aims of the protected area.  


2.4.2 Equator Principles 
The Equator Principles state that adopting financial institutions will provide loans directly to 
projects only under the following circumstances: 
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Scope: The Principles apply to projects over 10 million US dollars. 
• Principle 1: Review and Categorization: The risk of the project is categorized in 


accordance with internal guidelines based on the environmental and social screening 
criteria of the IFC. Projects are classified, relating to social or environmental impacts, in 
Category A (significant impacts), Category B (limited impacts) and Category C (minimal 
or no impacts). 


• Principle 2: Social and Environmental Assessment: For all medium or high risk 
projects (Category A and B projects), Project Proponents have to complete an 
Environmental Assessment, the preparation of which must meet certain requirements 
and satisfactorily address key environmental and social issues.  


• Principle 3: Applicable Social and Environmental Standards: The Environmental 
Assessment report addresses baseline environmental and social conditions, 
requirements under host country laws and regulations, applicable international treaties 
and agreements, sustainable development and use of renewable natural resources, 
protection of human health, cultural properties, and biodiversity, including endangered 
species and sensitive ecosystems, use of dangerous substances, major hazards, 
occupational health and safety, fire prevention and life safety, socio-economic impacts, 
land acquisition and land use, involuntary resettlement, impacts on indigenous peoples 
and communities, cumulative impacts of existing projects, the proposed project, and 
anticipated future projects, participation of affected parties in the design, review and 
implementation of the project, consideration of feasible environmentally and socially 
preferable alternatives, efficient production, delivery and use of energy, pollution 
prevention and waste minimization, pollution controls (liquid effluents and air emissions) 
and solid and chemical waste management.  


• Principle 4: Action Plan and Management System: Based on the Environmental 
Assessment, Equator banks then make agreements with their clients on how they 
mitigate, monitor and manage those risks through a 'Social Environmental Management 
Plan'.  


• Principle 5: Consultation and Disclosure: For risky projects, the borrower consults 
with stakeholders (NGOs and project affected groups) and provides them with 
information on the risks of the project. The borrower has to consult the project affected 
communities in a structured and culturally appropriate manner. The process will ensure 
free, prior and informed consultation for affected communities.  


• Principle 6: Grievance Mechanism: The borrower will establish a grievance mechanism 
as part of the management system.  


• Principle 7: Independent Review: For the Assessment, Assessment Plan and 
consultation process.  


• Principle 8: Covenants: Incorporation of covenants linked to compliance. Compliance 
with the plan is required in the covenant. If the borrower doesn't comply with the agreed 







EESSIIAA  
SSTTUUDDYY  


MMoohheerr  aanndd  MMoohheerr--AAmmlloohhrrii  EExxtteennssiioonn  CCaappttiivvee  CCooaall  
BBlloocckk  ffoorr  SSaassaann  UUllttrraa  MMeeggaa  PPoowweerr  PPrroojjeecctt,,  SSiinnggrraauullii,,  
MMaaddhhyyaa  PPrraaddeesshh,,  IInnddiiaa  


CCHHAAPPTTEERR  22  


LLEEGGAALL  
FFRRAAMMEEWWOORRKK 


 


2-14 
 


terms, the bank will take corrective action, which if unsuccessful, could ultimately result in 
the bank canceling the loan and demanding immediate repayment.  


• Principle 9: Independent Monitoring and Reporting: Over the life of the loan, in 
Category A and, if necessary in Category B, an independent expert is consulted.  


• Principle 10: EPFI Reporting: Each EPFI commits to report publicly at least annually 
about its Equator Principles implementation processes and experience.  


Equator Principles Financial Institutions (EPFIs) are required to categorize Projects 
according to the magnitude of its potential impacts based on the environmental and social 
screening criteria of IFC. Projects are designated as Category A, B or C when it represents, 
respectively, a high, medium or low level of risk as per the following: 
Category A: Projects with potential significant adverse social or environmental impacts that 
is diverse, irreversible or unprecedented; 
Category B: Projects with potential limited adverse social or environmental impacts that are 
few in number, site-specific, largely reversible, and readily addressed through mitigation 
measures; or 
Category C: Projects with minimal or no adverse social or environmental impacts. 
 
2.4.3 The Impact Assessment Agency (IAA) 
The Impact Assessment Agency (IAA) is the Ministry of Environment and Forests (MoEF). 
EIA Reports submitted along with the application for clearance are evaluated and assessed 
by the IAA, and if deemed necessary, it may consult a Committee of Experts. 
 
The IAA evaluates and assesses the EIA report and the project proponent is given a chance 
to present his proposal (where a proponent is required to obtain environmental clearance). 
The IAA also prepares a set of recommendations and conditions for its implementation 
based on this assessment. The IAA will also be responsible for the environmental monitoring 
process (during the implementation and operation of the project.  
 
The project management also submits half yearly compliance reports with respect to the 
stipulated prior EC terms and conditions to the regulatory authority concerned, on 1st June 
and 1st December of each calendar year. All such compliance reports submitted by the 
project management are public documents. Copies of the same are given to any person on 
application to the concerned regulatory authority. The latest such compliance report is also 
displayed on the web site of the concerned regulatory authority. 
 


22..55  IMPORTANT ENVIRONMENT LEGISLATION 
The environmental regulations, legislations and policy guidelines and control that may impact 
the project are the responsibility of a variety of Government agencies. The principal 
environmental regulatory agency in India is Ministry of Environment and Forest (MoEF), 
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Delhi. MoEF formulates environmental policies and also accords environmental clearances 
for different projects. 
 
Many State and Central legislations have a bearing on environment but laws on environment 
protection have been notified recently. These legal enactments can be broadly classified in 
terms of focus areas, viz. Pollution, natural resources and linkages between pollution and 
natural resources. The important environmental legislations related to environmental 
clearance of a coal mining project are given in Table 2.1. 


Table 2-1: Key Environment Legislation 


Name Scope and Objectives Key Areas Operational Agencies/ 
Key Players 


Water (Prevention and 
Control of Pollution) Act 
1974 


To provide for the prevention 
and control of water pollution 
and enhancing quality of 
water 


Control of Sewage 
and industrial effluent 
discharges 


Central and State 
Pollution Control Boards 


Air (Prevention and 
Control of Pollution) Act 
1981 


To provide for the prevention 
and control of air pollution 


Controls emission and 
air pollutants 


Central and State 
Pollution Control Boards 


Forest Conservation Act 
1980 


To halt rapid deforestation 
and environmental 
degradation 


Restriction on de-
reservation and using 
forests for non-forest 
purpose 


Central Government 


Environment Protection 
Act 1986 
Environment Protection 
Rules 1989 


To provide for the protection 
and improvement of 
environment 


An umbrella 
Legislation; 
supplements pollution 
laws 


Central Government, 
nodal agencies MoEF, 
can delegate powers to 
department of 
environment 


Forest (Conservation) 
Rules 1981 


To provide for the protection 
and improvement of the 
forests 


A legislation to protect 
forests and forest 
products 


Central Government, 
nodal agencies MoEF, 
can delegate powers to 
Department of Forest 


Noise Pollution 
(Prevention & Control) 
Rules 2000 


To control and take measures 
for abatement of noise and 
ensure that the level does not 
cross specified standards 


Noise in urban area 
and around industrial 
sites 


Central Government, 
nodal agencies MoEF, 
State governments 


Hazardous Wastes 
(Management And 
Handling) Rules, 1989 


To the adequate handling of 
hazardous 
materials or wastes 


Hazardous waste 
generated from the 
industrial activity 


Central Government, 
Nodal Agencies MoEF, 
CPCB 


Public Liability Insurance 
Act, 1991 


To provide for public liability- 
insurance for the purpose of 
providing immediate relief to 
the persons affected by 
accident occurring while 
handling any hazardous 
substance and for matters 
connected therewith or 
incidental thereto 


To provide public 
liability insurance 
during risk material 
handling 


Central Government, 
Nodal Agencies MoEF, 
State Govt. 


 
The MoEF is the nodal agency to set up policy and standards for the protection of 
environment, along with Central Pollution Control Board (CPCB). This includes air, noise, 
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water and hazardous waste standards. The relevant standards, which are of significance to 
the proposed project, are discussed in the section below. 
 


22..66  NATIONAL ENVIRONMENT AND POLLUTION STANDARDS 
Some pollution standards have been mentioned by CPCB in their Environment (Protection) 
Rules, 1986 and in its Environment (Protection) Second Amendment Rules, 1993. These 
standards in general are applicable to mainly Air Environment, Noise Environment and Water 
Environment. The ambient quality of this environment is mentioned below. 
 
2.6.1 Ambient Air Quality Standards 
The standards of the air quality are set at a level necessary for an adequate margin of safety, 
to protect the public health, vegetation and property.  The Ambient Air Quality standards 
have been notified by the Ministry of Environment and Forests (vide Gazette Notification 
dated 16th Nov 2009). The standards   are given in Table 2.2. 


Table 2-2: National Ambient Air Quality Standards 


Pollutant 
Concentration in µg/mg3 


Time Industrial, Residential, 
Rural & other areas 


Ecologically Sensitive area 
(Notified by Central Govt.) 


Sulphur Dioxide 
(µg/m3) 


Annual Avg.* 
24 hours** 


50 
80 


20 
80 


Oxides of Nitrogen 
(µg/m3) 


Annual Avg. 
24 hours 


40 
80 


30 
80 


PM10 (µg/m3) Annual Avg. 
24 hours 


60 
100 


60 
100 


PM2.5 (µg/m3) Annual Avg. 
24 hours 


40 
60 


40 
60 


Ozone (µg/m3) 8 hours** 
1 hour** 


100 
180 


100 
180 


Lead (µg/m3) Annual Avg. 
24 hours 


0.50 
1.00 


0.5 
1.00 


Carbon Monoxide 
(mg/m3) 


8 hours 
1 hour 


2 
4 


2 
4 


Ammonia (NH3) 
(µg/m3) 


Annual Avg. 
24 hours 


100 
400 


100 
400 


Source: Gazette of India Notification, dated 16th Nov, 2009 
* Annual Arithmetic Means of minimum 104 measurements in a year at a particular site taken twice a week 24 
hourly at uniform intervals  
** 24 hourly or 8 hourly or 01 hourly monitored values, as applicable shall be complied with 98% of the time in a 
year. 2% of the time they may exceed the limits but not on two consecutive days of monitoring 


Table 2-3: Ambient Air Quality Standards in respect of Noise 


Category of Area Zone 
Limits in dB(A) Leq* 


Day Time Night Time 
Industrial Area 75 70 
Commercial Area 65 55 
Residential Area 55 45 
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Category of Area Zone 
Limits in dB(A) Leq* 


Day Time Night Time 
Silence Zone 50 40 
Source:  Pollution Control Acts Rule and Notifications issued there under by Central Pollution Control Board 
(Gazette Notification dated 14th Feb 2000. 
Note:-  1. Day time shall mean from 6.00 a.m. to 10.00 p.m. 
 2. Night time shall mean from 10.00 p.m. to 6.00 a.m. 
 3. Silence zone is an area comprising not less than 100 meters around hospitals, educational institutions, 


courts, religious, places or any other area which is declared as such by the competent authority 
 4. Mixed categories of area may be declared as one of the four above mentioned categories by the 


competent authority. 
 


2.6.2 Effluent Discharge Standards 
For the purpose of protecting and improving the quality of the environment and preventing 
and abating environmental pollution, the standard for discharge of environmental pollutants 
from the industries, operations and processes are stipulated under Environmental Protection 
Rules 1993. The general standards for discharge effluent in surface water bodies are given 
in Table 2.4. 


Table 2-4: Effluent Discharge Standards 


S 
No Parameters Unit 


Standards 
Discharge into inland 


surface waters 
Land for Irrigation 


1. Colour and Odour 
- 


Efforts should be made to 
remove colour & 
unpleasant odour 


Efforts should be made 
to remove colour & 
unpleasant odour 


2. Suspended Solids mg/l 100 200 
3. Particle size of suspended solids - Shall pass 850 micron IS 


sieve 
NS 


4. pH value - 5.5 to 9.0 5.5 to 9.0 
5. Temperature (Max) ˚C Shall not exceed 5˚C 


above the receiving water 
temperature 


NS 


6. Oil and Grease (Max) mg/l 10.0 10.0 
7. Total residual Chlorine (Max) mg/l 1.0 NS 
8. Ammonical Nitrogen (Max) mg/l 50.0 NS 
9. Total Kjeldah Nitrogen (Max) mg/l 100 NS 


10. Free Ammonia (as in NH3) mg/l 5.0 NS 
11. Biochemical Oxygen Demand: 5 days 


at 20˚C Max 
mg/l 30.0 


 
100 


12. Chemical Oxygen Demand Max mg/l 250 NS 
13. Arsenic (as As) Max mg/l 0.2 0.2 
14. Mercury (as Hg) Max mg/l 0.01 NS 
15. Lead (as Pb) Max mg/l 0.1 NS 
16. Cadmium (as Cd) Max mg/l 2.0 NS 
17. Hexavalent Chromium (as Cr+6) Max mg/l 0.1 NS 
18. Total Chromium (as Cr) Max mg/l 2.0 NS 
19. Copper (as Cu) Max mg/l 3.0 NS 
20. Zinc (as Zn) Max mg/l 5.0 NS 
21. Selenium (as Sn) Max mg/l 0.05 NS 
22. Nickel (as Ni) Max mg/l 3.0 NS 
23. Cyanide (as Cn) Max mg/l 0.2 0.2 
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S 
No Parameters Unit 


Standards 
Discharge into inland 


surface waters 
Land for Irrigation 


24. Fluorides (as F) Max mg/l 2.0 NS 
25. Dissolved phosphates (as P) Max mg/l 5.0 NS 
26. Sulphides (as S) Max mg/l 2.0 NS 
27. Phenolic compounds (as C6H5OH) 


max 
mg/l 1.0 NS 


28. Radioactive materials: 
α Emitters Max                                 
Β Emitters Max 


µcurie/ml  
10-7 
10-7 


 
10-7 
10-7 


29. Bio-assay Test - 90% survival of fish after 
96 hours in 100% effluent 


90% survival of fish 
after 96 hrs in 100% 


effluent 
30. Manganese (as Mn) mg/l 2.0 NS 
31. Iron (as Fe) mg/l 3.0 NS 
32. Vanadium (as V) mg/l 0.2 NS 
33. Nitrate Nitrogen mg/l 10.0 NS 


Source: Pollution Control Acts Rule &Notifications issued there under, page No.460-463 by Central Pollution 
Control Board (Gazette notification dated 19th May 2000 


2.6.3 Standards Applicable for Coal Mining 


Ambient Air Quality Standards 


The levels of Air Quality with an adequate margin of safety, to protect the public health, 
vegetation and property are given in the table. The concentration would be taken in 
downwind direction considering predominant wind direction, at a distance of 500 meters from 
the sources like loading and unloading, haul road, coal transportation road, blasting and 
drilling and Coal Handling Plant, etc. 


Table 2-5: Air Standards for Coal Mines 


Pollutant Time weighted 
average 


Concentration in 
Ambient level µg/mg3 Method of Measurement 


Sulphur Dioxide Annual Avg.* 
24 hours** 


80 
120 


Improved West and Gaeke 
Method 


Oxides of Nitrogen Annual Avg.  
24 hours 


80 
120 


Jacob and Hochheister 
Modified (Na-Arsentire) 
Method 


Suspended Particulate 
matters 


Annual Avg.  
24 hours 


360 
500 


High Volume Sampling, 
(Average flow rate not less 
than 1.1 m3/minute) 


Respirable Particulate 
Matter 


Annual Avg.  
24 hours 


180 
250 


Respirable Particulate matter 
sampler 


Source: Pollution Control Acts, Rule and Notifications issued there under, by Pollution Control Law Series: 
PCLS/02/2006(Fifth Edition) of Central Pollution Control Board, January 2006, pp 422 
* Annual Arithmetic Means of minimum 104 measurements in a year taken twice a week 24 hourly at regular 
interval  ** 24 hourly/ 8 hourly values should be met 98% of the time of the year. However 2% of the time it may 
exceed but not on two consecutive days 
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The standards for Liquid Effluents are mentioned in Table 2.6. 
Table 2-6: Standards for Liquid Effluents 


Parameter 
Standards Concentration not to exceed (except for pH & 


Temperature) 
Inland Surface Water Public Sewers Land for Irrigation 


pH 5.5 to 9.0 5.5 to 9.0 5.5 to 9.0 
Temperature Shall not exceed 5˚C 


above the receiving 
water temperature 


-- -- 


Colour and Odour 
 
 


Efforts should be made 
to remove colour and 
unpleasant odour as 
much as possible 


Efforts should be 
made to remove 
colour and unpleasant 
odour as much as 
possible 


Efforts should be 
made to remove 
colour and 
unpleasant odour as 
much as possible 


Suspended solids 100 mg/l -- 200 mg/l   
Oil & grease 10 mg/l -- --  
Chemical Oxygen 
Demand max. (COD) 


250 mg/l -- -- 


Total Residual Chlorine 
max. 


1.0 mg/l -- -- 


Ammonical nitrogen (as 
N) max. 


50 mg/l 50 mg/l -- 


Total Kjeldahl Nitrogen (as 
NH3) max. 


100 mg/l -- -- 


Free Ammonia (as NH3) 
max. 


5.0 mg/l -- -- 


Biochemical Oxygen 
Demand (3 days at 27°C) 
max 


250 mg/l -- -- 


Hexavalent Chromium (as 
Cr+6) max. 


0.1 mg/l 2.0 mg/l -- 


Copper (as Cu) max. 3.0 mg/l 3.0 mg/l -- 
Phenoile compounds (as 
C6H5OH) max. 


1.0 mg/l 5.0 mg/l -- 


Iron (as Fe) 3.0 mg/l 3.0 mg/l -- 
Manganese (as Mn) 2.0 mg/l 2.0 mg/l -- 
Nitrate Nitrogen 10.0 mg/l -- -- 
Dissolved Phosphates (as 
P) max. 


5.0 mg/l -- -- 


Cadmium (as Cd) max. 2.0 1.0 -- 
Source: Pollution Control acts, rules, Notification issued there under. Published by Central Pollution Control 
Board, Series PCLS/02/200, January, 2006 p. 460-62 


Noise Standards for Occupational Exposure   


Noise Standard in the work environment are specified by Occupational Safety and Health 
Administration (OSHA-USA), which in turn are being enforced by Government of India 
through model rules framed under the Factories Act 1948. The standards for damage risk 
criteria of hearing loss and Maximum permissible limit of exposure to sound are given below 
in Table 2.7 and Table 2.8 respectively.  
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Table 2-7: Standard Damage Risk Criteria of Hearing Loss 
Total Time of Exposure per day in hours 


(continuous or short-term exposure) 
Sound Pressure Level in dB(A) 


8 90 
6 92 
4 95 
3 97 
2 100 


1.5 102 
1 105 
¾ 107 
½ 110 
¼ 115 


Never >115* 
 * No exposure in excess of 115 dB (A) is to be permitted 


Table 2-8: Maximum Exposure to Sound  
Maximum Exposure Hours Sound Level 


8 90 
4 93 
2 96 
1 99 
½ 102 
¼ 105 


1/8 or 7.5 min 108 
 
Standard for the Noise Regulation within specific quantity from Coal Mining Activity is 
mentioned as follows: 


 6:00 AM – 10:00 PM 10:00 PM – 6:00 AM 


Nose Level dB(A) Leq.* Leq 75 dB(A) Leq 70 dB(A) 
Source:  Pollution Control Acts, Rule and Notifications issued there under, by Pollution Control Law Series: 
PCLS/02/2006(Fifth Edition) of Central Pollution Control Board, January 2006, pp 425 
Monitoring frequency for Noise level shall be once in a fortnight 
* dB (A) Leq denotes the time weighted average of level sound in decibels on scale A which is related to human 
hearing 
 
Noise Standards for Vibration 


Type of structure Dominant excitation frequency Hz 
<8 Hz 8-25 Hz >25 Hz 


A. Buildings/structures not belonging to owner 
Domestic houses /structures 
(Kuchha brick and cement) 5 10 15 


Industrial buildings (RCC and 
framed structures) 10 20 25 


Objects of historical importance and sensitive 
structures. 2 5 10 


B. Building belonging to owner with limited span of life 
Domestic houses/structures (Kuchha brick and 10 15 25 
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Type of structure Dominant excitation frequency Hz 
<8 Hz 8-25 Hz >25 Hz 


cement) 
Industrial buildings (RCC and framed structures) 15 25 50 
Source: Directorate General of Mine Safety (DGMS), Dhanbad (Circular No. 7 dated 29 -08-1997) 
 
The Batteries (Management and Handling) Rules, 2001     
The MOEF has issued final Batteries (M&H) Rules, 2001 and its subsequent amendments 
4th May, 2010 to control the hazards associated with the backyard smelting and 
unauthorized reprocessing of lead acid batteries. 
    
Manufacturers/ Assemblers/ Re-conditioners/ Importers/ Recyclers/ Auctioneers/ Users/ bulk 
Consumers are required to submit half yearly returns to the SPCB who have been 
designated as the Prescribed Authority. The forms have been designed in such a manner as 
to enable easy verification of responsibilities fixed for every one under the rules. 
  
The amendment dtd 4th May 2010   clarifies “  bulk consumer-means a consumer such as 
the Departments of Central Government like Railway Defence, Telecom, Posts and 
Telegraph, the Departments of State Government, the Undertakings, Boards and other 
agencies or companies who purchase hundred or more than hundred batteries per annum;".  
 
Hazardous Waste Rule 
There are several legislation that directly or indirectly deal with hazardous waste. The 
relevant legislation are the Factories Act, 1948, the Public Liability Insurance Act, 1991, the 
National Environment Tribunal Act, 1995 and some notifications under the Environmental 
Protection Act of 1986. A brief description of each of these is given below. 
 
Under the EPA 1986, the MoEF has issued several notifications to tackle the problem of 
hazardous waste management. These include: 
• Hazardous Wastes (Management and Handling) Rules, 1989, which brought out a guide 


for manufacture, storage and import of hazardous chemicals and for management of 
hazardous wastes.  


• Biomedical Waste (Management and Handling) Rules, 1998, were formulated along 
parallel lines, for proper disposal, segregation, transport etc. of infectious wastes.  


• Municipal Wastes (Management and Handling) Rules, 2000, whose aim was to enable 
municipalities to dispose municipal solid waste in a scientific manner.  


 
The Mines Act 1952 
The Act is enacted by Parliament to amend and consolidate the law relating to regulation of 
labour and safety in mines. Under this Act there are regulations, rules and bye-laws to 
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govern the safety as well as the welfare of the persons employed in the mine. DGMS is the 
statutory agency to ensure and monitor the implementation of this Act. 
 
The Indian Explosive Act 1884 
This Act is to regulate the manufacture, possession, use, sale, transport, import and export of 
explosives. 
 


22..77  INDIAN LABOUR LAWS 
All the workmen of the company require to be governed by the relevant Indian Labour laws, 
which are stated below: 
2.7.1 Workmen's Compensation Act, 1923 
The Workmen's Compensation Act, 1923 is one of the important social security legislations. 
It aims at providing financial protection to workmen and their dependants in case of 
accidental injury by means of payment of compensation by the employers.  
 
Under the Act, the State Governments are empowered to appoint Commissioners for 
Workmen's Compensation for (i) settlement of disputed claims, (ii) disposal of cases of 
injuries involving death, and (iii) revision of periodical payments. Sub-section (3) of Section 2 
of the Act, empowers the State Governments to extend the scope of the Act to any class of 
persons whose occupations are considered hazardous after giving three months notice to be 
published in the Official Gazette. Similarly, under Section 3(3) of the Act, the State 
Governments are also empowered to add any other disease to the list mentioned in Parts A 
and B of Schedule – II and the Central Government in case of employment specified in Part 
C of Schedule III of the Act. 
 
In case of death the minimum amount of compensation fixed is Rs. 80,000 and Rs. 90,000 in 
case of permanent total disablement. The existing wage ceiling for computation of maximum 
amount of compensation is Rs. 4000. The maximum amount of compensation payable is Rs. 
4.56 lakh in the case of death and Rs. 5.48 lakh in the case of permanent total disablement. 
 
2.7.2 The Trade Unions Act, 1926 
The Trade Unions Act, 1926 provides for registration of trade unions (including association of 
employers) with a view to render lawful organization of labour to enable collective bargaining. 
The Act also confers on a registered trade union certain protection and privileges. 
 
2.7.3 Payment of wages Act, 1936 
Every employer shall be responsible for the payment to persons employed by him of all 
wages required to be paid under this Act: 
• Provided that in the case of persons employed (otherwise than by a contractor) –  
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• In factories if a person has been named as the manager of the factory under clause (f) of 
sub-section (1) of section 7 of the Factories Act 1948 (63 of 1948) ;  


• In industrial or other establishments if there is a person responsible to the employer for 
the supervision and control of the industrial or other establishments; 


• Upon railways (otherwise than in factories) if the employer is the railway administration 
and the railway administration has nominated a person in this behalf for the local area 
concerned 


 
The person so named the person so responsible to the employer or the person so nominated 
as the case may be shall also be responsible for such payment. 
  
2.7.4 The Industrial Disputes Act, 1947 
The objective of the Industrial Disputes Act is to secure industrial peace and harmony by 
providing machinery and procedure for the investigation and settlement of industrial disputes 
by negotiations. 
 
The Act also lays down 
• The provision for payment of compensation to the Workman on account of closure or lay 


off or retrenchment 
• The procedure for prior permission of appropriate Government for laying off or 


retrenching the workers or closing down industrial establishments  
• Unfair labour practices on part of an employer or a trade union or workers 


 
2.7.5 Factories Act, 1948 
The Factories Act is a social legislation, which has been enacted for occupational safety, 
health and welfare of workers at work places. This legislation is being enforced by technical 
officers i.e. Inspectors of Factories, Dy. Chief Inspectors of Factories who work under the 
control of the Chief Inspector of Factories. 
 
2.7.6 Minimum Wages Act, 1948 
The object of the Act is to prevent exploitation of labour, prevent employment of sweated 
labour in the interests of general public and so in prescribing minimum wage rates, the 
capacity of the employer need not be taken into account. 
 
2.7.7 Employees State Insurance Act, 1948 


ESI Scheme for India is an integrated social security act tailored to provide social production 
to workers and their dependents, in the organized sector, in contingencies, such as sickness, 
maternity and death or disablement due to an employment injury or occupational hazard.   
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The act provides for an integrated need based social insurance scheme that would protect 
the interest of workers in contingencies such as sickness, maternity, temporary or permanent 
physical disablement, death due to employment injury resulting in loss of wages or earning 
capacity. The main security benefits include Medical Benefit, Sickness Benefit, Maternity 
Benefit, Disablement Benefit, Dependants' Benefit and Funeral Expenses. 


  


2.7.8 Employees Provident Fund and Miscellaneous Provisions Act, 1952 


The Employees' Provident Funds and Miscellaneous Provisions Act, 1952 applies to every 
factory engaged in any industry specified in Schedule - I of the Act and in which 20 or more 
persons are employed and to other establishments like road motor transport establishments, 
hotels, restaurant cinema theatres, hospitals etc. as notified by Central Government in the 
Official Gazette. 


The Act provides for the institution of compulsory Provident Fund, Pension Fund and Deposit 
Linked insurance Fund for the benefit of the employees in factories and other 
establishments. 


 
2.7.9 The Maternity Benefits Act, 1961 
The Maternity Benefit Act aims to regulate the employment of women in certain 
establishments for certain periods before and after child-birth and to provide for maternity 
benefits including maternity leave, wages, bonus, nursing breaks etc. The employment of 
women, or work by women in any establishment during the six weeks immediately following 
the day of her delivery or her miscarriage is prohibited. Every women shall be entitled to, and 
her employer shall be liable for, the payment of maternity benefit at the rate of average daily 
wage for the period of her actual absence, and any period of her actual absence, and any 
period immediately following the date of delivery and including the actual day for her delivery. 
In addition to the maternity benefit, every woman shall also be entitled to receive a medical 
bonus of Rs.250/- if no prenatal confinement and post natal care is provided free of charge. 
 
2.7.10 Personal Injuries (Emergency Provisions) Act, 1962 
The Act makes provision for the grant of relief in respect of certain personal injuries 
sustained during the period of the Emergency. 
 
2.7.11 The Payment of Bonus Act, 1965 
An Act to provide for the payment of bonus to persons employed in certain establishments 
and for matters connected therewith. The main provisions include that minimum bonus shall 
be 8.33% of salary/wages earned or Rs. 100 whichever is higher. If allocable surplus 
exceeds the amount of minimum bonus, then bonus shall be payable at higher rate subject to 
a maximum 20% of salary/wages. If bonus is not paid the employer can get imprisonment up 
to 6 months and or fine up to Rs. 1000/-. 
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2.7.12 Contract Labour (Regulation and Abolition) Act, 1970 
This Act was enacted to regulate the employment of contract labour in certain establishments 
and to provide for its abolition in certain circumstances and for matters connected therewith. 
 
The Act enjoins joint and several responsibilities on the Principal Employer and the 
Contractor. The Principal Employer should ensure that the Contractor pays wages as per 
government norms, provides all social security and gives facilities such as canteens, rest-
rooms, drinking water and washing facilities, crèche, etc. As per the act various registers and 
records, notice displays have to be maintained. 
 
2.7.13 The Payment of Gratuity Act, 1972 (amended in 2008) 
The Act provides for the payment of gratuity to workers employed in every factory, shop & 
establishments or educational institution employing 10 or more persons on any day of the 
preceding 12 months. A shop or establishment to which the Act has become applicable shall 
continue to be governed by the Act even if the number of persons employed falls bellows 10 
at any subsequent stage. 
 
All the employees irrespective of status or salary are entitled to the payment of gratuity on 
completion of 5 years of service. In case of death or disablement there is no minimum 
eligibility period. The amount of gratuity payable shall be at the rate of 17 days wages based 
on the rate of wages last drawn, for every completed year of service. The maximum amount 
of gratuity payable is Rs. 10,00,000/-. 
 
2.7.14 The Child Labour (Prohibition and Regulation) Act, 1986 


It is an Act to prohibit the engagement of children in certain employments and to regulate the 
conditions of work of children in certain other employments. As per the act, a child means a 
person who has not completed his fourteenth year of age. 


No child is permitted to work in any occupations as stipulated by the Act or any workshop 
wherein any of the processes set forth in the act is carried on. The above prohibition does 
not apply to any workshop wherein any process is carried on by the occupier with the aid of 
his family or to any school established by, or receiving assistance or recognition from, 
Government. 


22..88  INTERNATIONAL TREATIES & CONVENTIONS 
Indian Environmental and Socials decisions planning are also governed by the different 
International treaties and agreement signed and agreed by the Government of India (GoI), 
which is broadly as depicted in Table 2.9. 


Table 2-9: International Agreement and Commitment to Environmental Concerns 
Ramsar Convention on Wetlands of 
International Importance Especially as 


Provides the intergovernmental framework for 
international co-operation for the conservation and 
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Waterfowl Habitat (2 February, 1971) as 
amended  


wise use of wetland habitat and species. 


Convention Concerning the Protection of the 
World Cultural and Natural Heritage (Paris, 
12 November, 1972) 


Protect cultural monuments and natural sites within 
their territory that are recognized to be of such 
outstanding universal value that safeguarding them 
concern humanity as a whole. 


Convention on International Trade in 
Endangered Species in Wild Fauna and 
Flora (Washington, 3 March, 1973) 


To ensure, through international co-operation, that the 
international trade in specimens of species of wild 
fauna and flora does not threaten the conservation 
status of the species concerned. 


Bonn Convention on the Conservation of 
Migratory Species of Wild Animals (Bonn, 23 
June, 1979) 


To conserve migratory species by Parties restricting 
harvests, conserving habitat and controlling other 
adverse factors. Sustainable utilization is an implicit 
goal. 


The International Tropical Timber Agreement 
(Geneva, 18 November, 1983) 


To promote the management of tropical forests on a 
sustainable basis and to provide a framework for 
co-operation between production and consuming 
member states in the tropical timber industry. 


International Undertaking on Plant Genetic 
Resources (Rome, 23 November, 1983) as 
supplemented 


To ensure that plant genetic resources are preserved, 
particularly cultivated varieties of plants, plants or 
varieties which have been in cultivation in the past, 
primitive versions of cultivated plants, wild relatives of 
such plants and certain special genetic stocks and 
restrict destructive impact of development activities to 
conserve plant varieties which are threatened with 
extinction as a result of deforestation (especially in 
tropical areas) or changes in agricultural practices 


Vienna Convention for the Protection of the 
Ozone Layer (Vienna, 22 March, 1988) and 
Montreal Protocol on Substances that 
Deplete the Ozone Layer (Montreal, 16 
September 1987) 


To protect the ozone layer by taking precautionary 
measures to control equitably total global emissions of 
substances that deplete it, with the ultimate objective 
of their elimination on the basis of developments in 
scientific knowledge, taking into account technical and 
economic considerations and bearing in mind the 
developmental needs of developing countries.  


Convention on Early Notification of a Nuclear 
Accident (hereafter Notification Convention), 
and Convention on Assistance in the Case 
of a Nuclear Accident or a Radiological 
Emergency (hereafter Assistance 
Convention), (Vienna, 26 September, 1986) 


Provide information as early as possible in order to 
minimize the trans -boundary environmental, health 
and economic consequences of a nuclear accident.  


The Convention concerning Protection 
against Hazards of Poisoning Arising from 
Benzene (ILO Convention 136, Geneva, 23 
June, 1971) (hereafter, Benzene 
Convention, 1971); 


It contains 13 substantive articles providing, inter-alia, 
that whenever harmless or less harmful substitute 
products are available, ratifying States should use 
such substitutes instead of benzene. 


The International Convention on Civil 
Liability for Oil Pollution Damage, Brussels 
1969 (CLC)  


To apportion the liability of oil pollution on the owner of 
oil tanker. 
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Basic Rights of workers are governed by number of international conventions negotiated 
through the International Labour Organization (ILO) and the United Nations (UN), which are 
broadly as follows: 
• ILO Convention 87 on Freedom of Association and Protection of the Right to Organize 
• ILO Convention 98 on the Right to Organize and Collective Bargaining 
• ILO Convention 29 on Forced Labor 
• ILO Convention 105 on the Abolition of Forced Labor 
• ILO Convention 138 on Minimum Age (of Employment) 
• ILO Convention 182 on the Worst Forms of Child Labor 
• ILO Convention 100 on Equal Remuneration 
• ILO Convention 111 on Discrimination (Employment and Occupation) 
• United Nations Convention on the Rights of the Child, Article 32.1 


 


22..99  NATIONAL AND LOCAL ENFORCEMENT AUTHORITIES 
2.9.1 Ministry of Environment & Forests (MoEF), Govt. of India   
The Ministry of Environment & Forests is the nodal agency in the administrative structure of 
the Central Government, for the planning, promotion, co-ordination and overseeing the 
implementation of environmental and forestry programmes. The Ministry is also the Nodal 
agency in the country for the United Nations Environment Programme (UNEP).  
 
The principal activities undertaken by Ministry of Environment & Forests, consist of 
conservation & survey of flora, fauna, forests and Wildlife, prevention & control of pollution, 
afforestation & regeneration of degraded areas and protection of environment, in the frame 
work of legislations.  
 
The main tools utilized for this include surveys, impact assessment, control of pollution, 
regeneration programmes, support to organizations, research to solve solutions and training 
to augment the requisite manpower, collection and dissemination of environmental 
information and creation of environmental awareness among all sectors of the country's 
population.  
 
The organizational structure of the Ministry covers number of Divisions, Directorate, Board, 
Subordinate Offices, Autonomous Institutions, and Public Sector Undertakings. 
  
2.9.2 Central Pollution Control Board (CPCB) and State Pollution Control Board 


(SPCB) 
The Central Pollution Control Board (CPCB) and State Pollution Control Boards (SPCB)/ 
Pollution Control Committees (PCC) are set up under the provisions of the Water (Prevention 
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& Control of Pollution) Act, 1974. Their main functions under this Act are to promote 
cleanliness of streams and wells in the country.  
 
In 1981, the Air (Prevention & Control of Pollution) Act was passed by Parliament. The new 
Act permitted the functions of the Act to be carried out by the SPCBs already constituted 
under the Water Act, 1974.  
 
The CPCB is to coordinate activities of SPCBs/PCCs at national level, besides performing 
other functions as laid down in the Water and Air Acts. 
 
In 1986, the Environment (Protection) Act was promulgated. This Act has wider coverage of 
several aspects of environment protection. The CPCB and the SPCBs/PCCs are expected to 
perform additional functions under this Act as well. Ordinarily, this would have called for a 
review of the performance of the CPCB and SPCBs/PCCs; and consequent to that, their 
reorganization to cope with the tasks to be performed in the wake of legislation promulgated 
from time to time. In such a review, key working areas would have been identified and 
categorized under major heads of operation.  
 
After the Environment Protection Act in 1986 came the Hazardous Wastes (Handling and 
Management) Rules in 1989; the Manufacture, Storage, and Import of Hazardous Chemical 
Rules, 1989; the Public Liability Insurance Act, 1991; Rules for the Manufacture, Use, Import, 
Export and Storage of Hazardous Micro Organisms, Genetically Engineered Organisms or 
Cells; Rules governing Noise Pollution; Rules concerning Plastic Usage; the Biomedical 
Waste Rules; Rules relating to Municipal Solid Waste Management, etc.  
 
Overall, CPCB and SPCBs/PCCs are essentially scientific/technical organizations having 
responsibilities for the prevention and control of pollution and related programmes in the 
country. 
 
The Overall responsibilities of CPCB, SPCB at National Level and Municipal Authorities, 
District Magistrate etc. at district level are summarized in Table 2.10. 


Table 2-10: Responsibility Matrix of the competent Authorities 


S. No. Responsibilities Responsible Agencies / 
Authorities 


1. • Ensuring that municipal solid wastes to be handled 
as per rules.  


• Seeking authorization from State Pollution Control 
Board (SPCB) for setting up waste processing and 
disposal facility including landfills.  


• Furnishing annual report.  


Municipal Authorities 


2. • Overall responsibility for the enforcement of the 
provisions of the rules in the metropolitan cities.  


State Government 
Secretary In-Charge of Department 
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S. No. Responsibilities Responsible Agencies / 
Authorities 


• Overall responsibility for the enforcement of the 
provisions of the rules within the territorial limits of 
their jurisdiction. 


of Urban Development 
District Magistrates / Deputy 
Commissioner  


3. • Monitor the compliance of the standards regarding 
ground water, ambient air leachate quality and the 
compost quality  


• Issuance of authorization to the municipal 
authority, stipulating compliance criteria and 
standards.  


• Prepare and submit to the CPCB an annual report 
with regard to the implementation of the rules.  


State Pollution Control Board 
(SPCB) 


4. • Co-ordinate with State Boards and Committees 
with reference to implementation and review of 
standards and guidelines and compilation of 
monitoring data.  


• Prepare consolidated annual review report on 
management of municipal solid wastes for 
forwarding it to Central Government along with its 
recommendations. 


• Laying down standards on waste processing/ 
effluent disposal technologies including approval 
of technology. 


Central Pollution Control Board 
(CPCB) 


 


22..1100  EHS (ENVIRONMENT, HEALTH & SAFETY) POLICY 
Well-established Corporate Occupational Health and Safety measures will be applied and 
strictly implemented, and all National labor laws and applicable International Labour 
Organization conventions on workplace conditions will be followed. Regulations related to 
occupational Health and Safety management will be issued and strictly enforced. All 
personnel will receive training in Occupational Health and Safety practices. Safety drills will 
be carried out periodically. Safety manuals or handbooks will be prepared as required.  
 
The safety manual to be used during the construction period is under final stage of 
preparation. The clause under Environment Management System ISO 14001:2004 and 
occupational Health & Safety management system OHSAS 18001:2007 will be adhered to 
during implementation.  
 
The company believes that good Health, Safety and Environmental performance is an 
integral part of efficient and profitable business management and these matters rank equally 
in importance with other management responsibilities and that success in these areas 
depends in the involvement and commitment of everyone in the organization. 
 
As a consequence to the Company’s overall commitment to preserve Health, Safety, and a 
Sound Environment the company has a responsibility to: 
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• Provide and maintain healthy and safe working conditions, equipment and systems of 
work for all employees. 


• Ensure the protection of the health and safety of people who may be affected by its 
operations e.g. contractors, visitors, customers and the general public. 


• Prevent, or if that is not practicable, minimize and make safe releases to air, water and 
land of substances which could adversely affect human health or the environment. 


• Reduce waste and source by careful use of materials, energy and other resources and 
maximize recycling opportunities. 


• Set targets for improving health and safety at work and environmental protection, carry 
out regular assessments and report annually on performance. 


• Ensure that each of its locations adopts policies and commitments which also describe 
the local organization and arrangements for putting them into practice. 


 
The Company regards Health, Safety and Environmental matters as mainstream 
management responsibilities. 
• Executive and the line managers at all levels within the company are directly responsible 


through the normal management structure for Health, Safety and Environmental matters 
in the operations under their control. 


• All employees have a responsibility to take reasonable care of themselves and others 
while at work and to participate positively in the task of preserving workplace health and 
safety and a sound environment. 
 


22..1111  COMPLIANCE STATUS 
Sasan Power Limited will comply with all the conditions made by MoEF in Environment 
Clearance. However, the detailed compliance status of Environment Clearance is mentioned 
below 
2 A. Specific Condition 
Sl. No Conditions Compliance 


(i) No mining shall be carried out in the 1198 ha of 
forestland for which forestry clearance has not been 
obtained 


Will be complied. 
Ministry of Environment and 
forest issued Stage – II 
clearance vide letter no F.  No 
8-92/2008-FC and F. No 8-
91/2008-FC dated 25th May, 
2010 and 28th May, 2010 
respectively. 


(ii) A Mine Drainage Plan with a surface drainage design of 
the mine resulting from surface runoffs and mine 
discharge water based on a peak rainfall data shall be 
prepared and implemented. 


Will be complied.  


(iii) Topsoil shall be stacked properly with proper slope at 
earmarked site(s) and shall not be kept active and shall 
be used for reclamation and development of green belt 


Will be complied 
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(iv) OB generated shall be stored in a single external waste 
dump of 318 ha. Slope stability studies shall be 
undertaken before the height of the external OB dump is 
increased beyond 60m. to a max. Height of 90m, 
consisting of 3 benches of 30m each, which will be 
stabilized with plantation, and the ultimate slope of the 
dump shall not exceed 28°. Monitoring and management 
of reclaimed dumpsite shall continue until the vegetation 
becomes self- sustaining. Compliance status shall be 
submitted to the Ministry of Environment & Forests 
and its Regional office located at Bhopal on a yearly 
basis. 


Will be complied 


(v) Catch drains shall be constructed to arrest silt and 
sediment flows from soil, OB and mineral dumps. The 
water so collected shall be utilized for 
watering the mine area, roads, green belt development 
etc. The drains shall be regularly desilted and maintained 
properly.  
Garland drains (size, gradient and length) and sump 
capacity shall be designed keeping 50% safety margin 
over and above the peak sudden rainfall and maximum 
discharge in the area adjoining the mine site. Sump 
capacity shall also provide adequate retention period to 
allow proper settling of silt material. 


Will be complied 


(vi) Dimension of the retaining wall at the toe of the dumps 
and OB benches within the mine to check run-off and 
siltation shall be based on the rainfall data. 


Will be complied 


(vii) Crushers at CHP shall be operated with high efficiency 
bag filters, water sprinkling system shall be provided to 
check fugitive emissions from crushing operations, 
conveyor system, 
haulage roads, transfer points, etc. 


Will be complied 


(viii) Mineral transportation shall be only by MGR using Silo 
Loading system. Road transport shall involve only 
transport of machinery and equipment and only during 
night time. Major approach roads and haul roads shall be 
black topped. 


In place of MGR, covered over 
land conveyor will be used for 
transportation of coal from mine 
to power plant. 


(ix) Drills shall be wet operated only Will be complied. 
(x) Controlled blasting shall be practiced with use of delay 


detonators and only during daytime. The mitigative 
measures for control of ground vibrations and to arrest 
the fly rocks and boulders shall be implemented. 


Will be complied 


(xi) The Wildlife Conservation Plan prepared for the project 
and approved by the Govt. of Madhya Pradesh shall be 
implemented in consultation with the Forest and Wildlife 
Departments of the State Government. The Plan shall 
include creation of a corridor in conjunction with the 
neighboring mines which come up in the area to allow 
movement of these fauna through the project area. The 
corridor shall forested with species from the natural 
habitat for free movement of fauna found in the study 
area to provide connectivity to enable them to reach the 


Will be complied 
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neighboring forest unhindered .The project authorities 
shall also participate in a Regional Conservation Plan as 
and when prepared in the future for the conservation of 
flora-fauna found in the region as a whole. 


(xii) A progressive afforestation plan shall be implemented 
covering a total area of not less than 1760 ha, which 
includes reclaimed external OB dump (318 ha) and 
backfilled area (1415 ha), along ML boundary, top soil 
dump (2 ha), along roads and infrastructure, green belt 
(10 ha), along undisturbed area (15 ha) and in colony by 
planting native species in consultation with the local 
DFO/Agriculture Department The density of the trees 
shall be around 2500 plants per ha. A thick green belt (3-
tier) shall be developed surrounding the villages selecting 
species, which provide thick blanket from fugitive dust 
emissions. 


Will be complied 


(xiii) Of the excavated area 1415 ha the decoaled void shall 
be backfilled and reclaimed with plantation and the 
balance 25 ha of the decoaled void being converted into 
a water reservoir not exceeding 30m depth shall be 
gently sloped along the higher benches and stabilized by 
plantation/afforestation by planting native plant species in 
consultation with the local DFO/Agriculture Department 
The density of the trees shall be around 2500 plants per 
ha 


Will be complied 


(xiv) The company shall obtain approval of CGWA/CGWB 
Regional Office for use of groundwater if any, for mining 
operations. 


Will be complied 


(xv) Regular monitoring of groundwater level and quality shall 
be carried out by establishing a network of existing wells 
and construction of new peizometers. The monitoring for 
quantity shall be done four times a year in pre-monsoon 
(May), monsoon (August), post-monsoon 
Data thus collected shall be submitted to the Ministry of 
Environment & Forests and to the Central Pollution 
Control Board quarterly within one month of monitoring 


Monitoring will be done during 
implementation 


(xvi) The Company shall put up artificial groundwater recharge 
measures such as check dams, water channels and 
bunds shall be taken up as part of CSR for 
augmenting/recharge of surface water and groundwater. 
The project authorities shall identity areas where 
conservation of soil is required and specific soil 
conservation schemes including plantation programme 
using mix of species representing the forest ecosystem 
be taken up. The project authorities shall meet water 
requirement of nearby villages(s) in case the village wells 
go dry due to dewatering of mine. 


Will be complied 


(xvii) Sewage treatment plant shall be installed in the colony 
for treating waste water and the treated water recycled 
for green belt development. ETP shall also be provided to 
treat effluents from workshop and CHP. Wastewater 


Will be complied 
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discharged from the mine shall be treated to conform to 
prescribed standards for discharge. 


(xviii) Besides carrying out regular periodic health check up of 
their workers, 10% of the workers indentified from the 
work force engaged in active mining operations shall be 
subjected to health check up for occupational diseases 
and hearing impairment, if any, through an agency such 
as NIOH, Ahmadabad within a period of two years and 
the result reported to this ministry and DGMS. 


Will be complied 


(xix) For monitoring land use pattern and for post mining land 
use, a time series of Land use maps, based on satellite 
imagery (on a scale of 1: 5000) of the core zone and 
buffer zone, from the start of the project until end of mine 
life shall be prepared once in 3 years (for any one 
particular season which is consistent in the time series), 
and the report submitted to MOEF and its Regional office 
at Bhopal. 


Will be complied 


(xx) R&R for a cost of not less than Rs. 160.47 crores for the 
3088 PAP’s shall be completed within two years. The 
R&R shall be based on norms not less than that 
stipulated under the National R&R Policy/ State Govt 
policy whichever is higher. 


Will be complied 


(xxi) Measures/activities under CSR shall includes 
strengthening the existing ITI institutions, establishment 
of more cooperatives and SHCs, effective role as an 
interface/link between buyers-sellers of local 
produce/goods, implementing a wide range of skill 
development and alternate livelihood schemes 
particularly for the SC/ST including tribals and BPL 
families, strengthening and adding wherever necessary 
health care and educational facilities are lacking in and 
around the project area, A provision of at least Rs. 2.5 
crores per annum shall be made towards CSR related 
activities till end of mine life. The amount may require to 
be increased with time based on actual situation. The 
proponent shall conduct a pre-mining socio-economic 
survey based on key indices given in the UNDP Human 
Development Report and monitor the status once every 3 
years till end of project on the socio-economic status of 
the displaced communities and of the local villages. The 
socio-economic status of the local communities and 
displaced people shall be monitored over the life of the 
project and the report submitted once in every 5 years to 
regional MoEF office, Bhopal. 


Will be complied 


(xxii) The proponent shall create a Corpus Fund of about Rs. 
100 crores for Final Mine Closure and Habitat 
Restoration Programme. The Final Mine Closure Plan 
along with details of Corpus Fund shall be submitted to 
the Ministry of Environment & Forests five years before 
Mine Closure for approval. 


As per revised guideline (August 
2009) by Ministry of Coal (MoC), 
corpus fund will be deposited @ 
of Rs. Six Lakhs per hectare. 


2 B. General Conditions 
(i) No change in mining technology and scope of working Prior approval will be obtained 
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shall be made without prior approval 
(ii) No change in the calendar plan including excavation, 


quantum of mineral coal and waste shall be made. 
For any change clearance will 
be obtained  


(iii) Four ambient air quality monitoring stations shall be 
established in the core zone as well as in the buffer zone 
for monitoring SPM, RPM, SO2, NOx and heavy metal 
such as Hg, Pb, Cr, As, etc. Location of the stations shall 
be decided based on the meteorological data, 
topographical features and environmentally and 
ecologically sensitive targets in consultation with the 
State Pollution Control Board. 


Will be complied 


(iv) Fugitive dust emissions SPM and RPM and heavy metal 
such as Hg, Pb, Cr, As, etc.) from all the sources shall be 
controlled regularly monitored and data recorded 
properly. Water spraying arrangement on haul roads, 
wagon loading, dump trucks,(loading and unloading  
points shall be provided and properly maintained. 


Mining Plan envisages all 
requisite measures for 
controlling fugitive dust emission


(v) Data on ambient air quality (SPM, RPM, SO2, NOx and 
heavy metal such as Hg, Pb, Cr, As, etc.) shall be 
regularly submitted to the Ministry including its Regional 
Office at Bhopal and to the State Pollution Control Board 
and the Central Pollution Control Board once in six 
months. 


Will be complied 


(vi) Adequate measures shall be taken for control of noise 
levels below 85 dBA in the work environment Workers 
engaged in blasting and drilling operations, operation of 
HEMM, etc shall be provided with ear plugs/muffs 


Will be complied 


(vii) Industrial wastewater (workshop and wastewater from the 
mine) shall be properly collected, treated so as to 
conform to the standards prescribed under GSR 422 (E) 
dated 19th May 1993 and 31” December 1993 or as 
amended from time to time before discharge. Oil and 
grease trap shall be installed before discharge of 
workshop effluents. 


Will be complied 


(viii) Vehicles shall be properly maintained. Vehicular 
emissions shall be kept under control and regular 
monitored. 


Will be complied 


(ix) Environmental laboratory shall be established with 
adequate number and type of pollution monitoring and 
analysis equipment in consultation with the State 
Pollution Control Board. 


Will be complied 


(x) Personnel working in dusty areas shall wear protective 
respiratory devices and they shall 
also be provided with adequate training and Information 
on safety and health aspects. 
Occupational health surveillance programme of the 
workers shall be undertaken 
periodically to observe any contractions due to exposure 
to dust and to take corrective 
measures, if needed. 


Will be complied 
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(xi) A separate environmental management cell with suitable 
qualified personnel shall be set up 
under the direct control of a senior executive, who will 
report directly to the Head of the company. 


Already in place shall be 
strengthened 


(xii) The funds earmarked for environmental protection 
measures shall be kept in separate account and shall not 
be diverted for other purpose. Year-wise expenditure 
shall be reported to this Ministry and its Regional Office 
at Bhopal 


The funds earmarked. 


(xiii) The Regional Office of this Ministry located at Bhopal 
shall monitor compliance of the stipulated conditions. The 
Project authorities shall extend full cooperation to the 
office(s) of the Regional Office by furnishing the requisite 
data/ information/monitoring reports. 


Being complied  


(xiv) A copy of the environmental clearance letter shall be 
marked to concerned Panchayat/ local NGO, if any, from 
whom any suggestion/representation has been received 
while processing this proposal. 


Complied 


(xv) State Pollution Control Board shall display a copy of the 
clearance letter at the Regional Office, District Industry 
Centre and Collector’s Office/Tehsildar’s Office for 30 
days. 


Provided to Regional Office, 
District Industry Centre and 
Collector’s Office/Tehsildar’s 
Office 


(xvi) The Project authorities shall advertise at least in two local 
newspapers widely circulated -around the project, one of 
which shall be in the vernacular language of the locality 
concerned within seven days of the clearance letter 
informing that the project has been accorded 
environmental clearance and a copy of the clearance 
letter is available with the State Pollution 
control Board and may also be seen at the website of the 
ministry of Environment & Forests at http://envfor.nic.in. 


Complied. 
Advertised in News Paper Desh 
Bandhu from Jabalpur edition 
and Kirti Kranti from Singrauli 
edition on date 17.12.2008. 


 Other Conditions  
3 The Ministry or any other competent authority may 


stipulate any further condition for environmental 
protection. 


Will be complied 


4 Failure to comply with any of the conditions mentioned 
above may result in withdrawal of this clearance and 
attract the provisions of the Environment (Protection) Act, 
1986. 


Agreed 


5 The above conditions will be enforced inter-alia, under 
the provisions of the Water (Prevention & Control of 
Pollution) Act, 1974, the Air (Prevention & Control of 
Pollution) Act 1981. The Environment (Protection) Act. 
1986 and the Public Liability Insurance Act 1991 along 
with their amendments and Rules. The proponent shall 
ensure to undertake and provide for the cost incurred for 
taking up remedial measures in case of soil 
contamination, contamination of ground water and 
surface water, and occupational and other diseases due 
to mining operations. 


Will be complied 
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22..1122  LAND ACQUISITION ACT 


The Land Acquisition Act (LA Act) of 1894, last amended in 1984, provides for the acquisition 
of land for public purposes and companies in national interest and for determining the 
amount of compensation to be made on account of such acquisition. As per the LA Act, the 
District Collector functions as the Land Acquisition Officer on behalf of the Government. The 
Act gives in details the process and methods of acquiring land. The Act specifies the powers 
given to various officials regarding acquisition of land and their roles and responsibilities. It 
also stipulates the compensation rate and the process of giving compensation. The Act 
further provides for the rights of the property owners to appeal to court for proper 
compensation, proper evaluation of land measurement and price. Land acquisition process 
for the project has been initiated under Land Acquisition Act (LA Act), 1894. Govt. of Madhya 
Pradesh has issued notification under Section 4 (i) for acquisition of land in villages of District 
Singrauli for the coal mine area including Infrastructure and OB dump area.  
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33..  PPRROOJJEECCTT  DDEESSCCRRIIPPTTIIOONN    
33..11  NEED FOR THE PROJECT 
The Government of India has envisaged power capacity addition of 62374 MW by the year 
2012 to meet its Mission of “Power to All”. The achievement of this target will require the 
development of large capacity power projects at the national level to meet the requirements 
of a number of states. Recognizing the fact that economies of scale leading to cheaper 
power can be secured only through development of large size power projects, the Ministry of 
Power, the Central Electricity Authority (CEA) and the Power Finance Corporation (PFC) are 
working together for development of ultra mega power projects in the country. These projects 
were awarded to developers on Build, Own, and Operate (BOO) basis through competitive 
bidding. The size of these projects being large, they will meet the power needs of a number 
of states through transmission of power on regional and national basis. 
 
One of the Ultra Mega Power Projects (3960MW Sasan Ultra Mega Power Project) is 
proposed to be located in Singrauli District in Madhya Pradesh. Sasan Power Limited is a 
wholly owned subsidiary of Reliance Power Limited. The Sasan Power Limited was owned 
by Reliance Power Limited through the competitive bidding process. 
 
The coal consumption for the 3960 MW power plant will reach a peak of 16 MTPA by the 
fourth year of power production. So to supply coal on such a large scale, there is requirement 
of large capacity mines. As a result, Moher and Moher-Amlohri Extension Coal Blocks were 
allotted as captive mines to Sasan Power Limited. 
 


33..22  PROPOSED SCHEDULE FOR APPROVAL AND IMPLEMENTATION 
The Moher and Moher Amlohri Extension Open cast Project had been designed for rated 
capacity of 12 MTPA (peak 16 MTPA). Considering the high demand of coal, a revised 
mining plan for 20 MTPA has been prepared. The status of main clearances and approvals 
related to the project are given in Table 3.1. 


Table 3-1: Project Approval Status 
Clearances / Approvals Status Reference 
Approval of Mining Plan of 12 MTPA 
normative and 16 MTPA peak capacity 
(Ministry of Coal) 


Approved 
Letter No 1306/16/2008-CA-I 
dated 04.06.2008 


Approval of Mining Plan of peak capacity 20 
MTPA(Ministry of Coal) Approved Letter No 1306/16/2008-CA-I 


dated 02.03.2009 
Environmental Clearance for 12 MTPA 
normative and 16 MTPA peak capacity 
(MoEF) 


Approved 
Letter No J-11015/60/2008-
IA.II(M) dated 10th December 
2008 
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Clearances / Approvals Status Reference 
Environmental Clearance for 20 MTPA peak 
capacity (MoEF) To be obtained  


Forest Land Diversion and Clearance 
(MoEF) for the project Approved 


Forest Land requirement for 
both 16 MTPA and 20 MTPA is 
same. 


Land Acquisition (for private and 
government) (Govt. of Madhya Pradesh) Under Process Land requirement for both 16 


MTPA and 20 MTPA is same. 
Grant and Approval of Mining Lease (Govt. of 
Madhya Pradesh) Under Process The lease area will remain 


same for both capacities. 
Permission for mines operations (DGMS) To be obtained The permission is to be 


obtained prior to mine opening. 
 
3.2.1 Topography 
Moher block has uneven topography. The block stands as high plateau in north & east over 
the plains in the south and west. The plateau is characterized by steep escarpment 
extending along the southern and western block boundary. The maximum elevation in the 
study area is about 530m (contour value) above in the northern portion over the plateau; 
whereas the minimum elevation is around 320m along the southern and 360m in the western 
portion.  
 
Whereas Moher–Amlohri Extension coal block exhibits undulating terrain with general slope 
towards north, northeast and some extent to southwest. The surface elevation varies from 
515m on the southeastern part of the plateau, 465m on the northeast and 435m in the 
southwest. The topographical map of the blocks is enclosed as Figure 3.1. 
 


33..33  GEOLOGY  
Moher and Moher-Amlohri Extension Coal Blocks are situated in the Singrauli coalfield. The 
Singrauli Coalfields covers an area of 2202 sq km and is mainly located in the Singrauli 
(earlier Sidhi) district except for 80 sq km which falls in the Sonebhadra district of Uttar 
Pradesh. The Kachni River divides the coalfield into two parts viz. the major western and 
southern part comprising the main sub-basin and north-eastern part the Moher sub-basin. 
The north-eastern part or the Moher sub-basin covers an area of 312 sq km and contains 
thick quarriable coal seams namely Turra, Purewa and Jhingurdah making it the highest 
coalfield potential area. At present 58 MT is being mined out for coal production in Singrauli 
Coalfield area. 
  
In this area, regional exploration was carried out in different phases. GSI carried out regional 
exploration in 1958 and 1978-80 by drilling eight boreholes. The erstwhile National Coal 
Development Corporation also drilled four boreholes and Indian Bureau of Mines drilled one 
hole in the area.  Subsequently detailed exploration was carried out by CMPDIL in the Moher 
block, the report for which was published in 1986 and then in Moher-Amlohri Extension 







admin

Text Box

FIG: 3.1



inrao

Text Box

FIGURE 3.1







EESSIIAA  
SSTTUUDDYY  


MMoohheerr  aanndd  MMoohheerr--AAmmlloohhrrii  EExxtteennssiioonn  CCaappttiivvee  CCooaall  
BBlloocckk  ffoorr  SSaassaann  UUllttrraa  MMeeggaa  PPoowweerr  PPrroojjeecctt,,  SSiinnggrraauullii,,  
MMaaddhhyyaa  PPrraaddeesshh,,  IInnddiiaa  


CCHHAAPPTTEERR  33  


PPRROOJJEECCTT  
DDEESSCCRRIIPPTTIIOONN 


 


3-3 
 


block, the report for which was made available on March 2007. The present coal mining 
block comprising of Moher and Moher-Amlohri Extension is bounded by running coal blocks 
on three sides and Semaria on the western side. 
 
3.3.1 Drilling 
A total of 33479.19 m of drilling has been done in 215 boreholes in the present mining block 
involving an area of 15.39 sq km having an overall density of nearly 14 boreholes per sq km.  
All the boreholes drilled are coring in nature and have been analyzed to generate ‘proven’ 
category of reserve.  
  
3.3.2 Regional Geology  
The Singrauli Coalfield is aligned in East-West direction and is elongated in shape. The 
length is 102 km and maximum width is about 45 km in the central part of the coalfield. 
 
A total of 6 series of formation have been recognized on broad lithic characteristics within the 
Gondwana rocks of Singrauli Coalfield (after GSI). In ascending order they are Talchirs, 
Barakar, Barren Measure, Raniganj, Panchet and Mahadeva. The coalfield is broadly divided 
in two parts, the eastern most part of the coalfield is known as Moher sub basin and the 
western part is known as Moher main basin. The present mining block is situated in the 
Moher Sub basin which is a broad basinal structure with uneven undulations on its limbs. 
The beds have an almost north-south strike in the east as well as in the west which gradually 
swings to east–west strike in the southern part revealing a half basin whose northern part is 
cut by a prominent E-W trending boundary fault.  The Talchirs occupy the lower plains and 
the Barakars stand out as high plateau with steep escarpment.  The Barren Measures and 
Raniganj Formations occur as crescent shaped outcrops around Jhingurdah Project in the 
north. The Precambrian basement, on which the Gondwana sediments rest with a profound 
unconformity, comprises Gneisses and Schists in the south, while Phyllites and Quartzites 
are also observed on the north.  The oldest sediments of Gondwana group are the Talchirs, 
which unconformably lies over the basement and a large part of it is submerged under 
Rihand Reservoir. The Barakar sediments cover a large tract in the eastern part of the 
coalfield and define prominent landmarks because of the hard and compact nature of the 
strata.  The Barakar sequence mainly consists of medium to coarse grained sandstones with 
a number of coal horizons and thin bands of shale and clay.  Fine grained sandstones are 
also observed but their proportion is much less than coarse grained sandstone. The rest of 
the geological formations are not that prominent in the Moher Sub basin.  The generalized 
stratigraphic sequence of Singrauli Coalfield is as follows. 


 
Table 3-2: Stratigraphic Sequence of Singrauli Coalfield 


Age Group Formation Lithology Thickness(m) 
Cretaceous  Intrusive Dolerite dykes and sills. Not Estimated.
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Age Group Formation Lithology Thickness(m) 
Upper Triassic Upper 


Gondwana 
Mahadeva Coarse grained, ferruginous 


sandstone with bands of shale, clay 
and conglomerate. 


Not Estimated.


Lower Triassic 


Lower 
Gondwana 


Panchet White, greenish white and pink 
micaceous, medium to coarse 
grained sandstone with red beds, 
greenish brown silty shales and 
conglomerates. 


Not Estimated.


Upper Permian Raniganj Fine grained sandstone and shales 
with coal seams. 215-403 


Middle 
Permian 


Barren 
Measures 


Very coarse grained to ferruginous 
sandstones, green clay and shales 125-300 


Lower Permian Barakars Medium to coarse grained 
sandstone, shales, clays and coal 
seams 


325-600 


Upper 
Carboniferous 


 Talchir Tillite, Sandstones, Siltstones, 
needle shales. 75-130 


Unconformity 
Precambrians   Phyllites, Quartzites, Schists and 


Gneisses 
 


 
3.3.3 Geological Structure 
In the present mining block consisting of Moher and Moher-Amlohri Extension Blocks the 
southern part which mainly comes under the Moher Block is structurally disturbed whereas 
the northern part of the Moher Block and the whole of Moher- Amlohri Extension Block are 
free from any geological disturbance. There are altogether 11 faults in the southern part, of 
which six have continued from adjoining Amlohri Block. The beds have an almost E-W strike 
in the eastern part which swings NW-SE in the southern part and gradually becomes almost 
N-S in the northern part depicting a basin closure. The synclinal axis passes roughly in NE-
SW direction. The dips are northerly, north-easterly and easterly in relation to swings in 
strike. The undisturbed northern property has gentle dips of about 2° to 3°.  In the southern 
part the gradient in general is steeper than northern part and the maximum being in the 
region bounded by faults F3, F4, F7 and Turra in-crop.  In the remaining part of the southern 
property the gradient generally varies from 3° to 5°. The geological structure is given in 
Figure 3.2. 
 
3.3.4 Sequence of Coal Seam and Parting 
Sequence of coal seams and parting as worked out on the basis of the sub-surface data 
obtained through drilling in the present mining block is shown in Table 3.3. 


Table 3-3: Sequence of Coal Seams 
Coal seam / 


Parting 
Minimum 
thickness 


Maximum 
thickness 


Average 
thickness 


No of borehole 
intersection 


Purewa-Merged 19.50 (CMSM-1) 26.15  (CMAE-40) 22.72 67 
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Coal seam / 
Parting 


Minimum 
thickness 


Maximum 
thickness 


Average 
thickness 


No of borehole 
intersection 


Parting 51.97  (CMSM-17) 68.70 (CMAE-39) 61.89 86 


Turra 12.30 (CMSM-97) 19.30 (CMAE-44) 15.91 133 


 
3.3.5 Seam Description 
As discussed above, Turra and Purewa merged seams are the only potential coal seams for 
quarrying of Barakar formation preserved in Moher Sub-basin and under active exploitation 
in various projects of NCL and have been explored in detail.  Both are virgin in the block and 
have favourable opencast potential. Purewa seam which exists in two separate splits in other 
blocks/areas occurs as a composite seam in the present mining block and is termed as 
Purewa Merged seam. 
 
3.3.6 Turra Seam 
Turra seam is the bottom most minable seam and is very important from the quality point of 
view as it is relatively free from bands.  The full thickness of the seam has been encountered 
in 130 boreholes drilled in the present mining block and 3 boreholes within 200 m of the 
block boundary.  
 
The in crop of the Turra seam follows more or less the topography which is highly dissected.  
It is preserved both on steep scarp faces as well as on comparatively flat grounds.  It is 
mostly present in the southern part and the south western part of the present mining block. 


 


The overlying parting between Turra and Purewa Merged seam ranges from minimum 
51.97m (CMSM-17) to maximum 68.70m (CMAE-39) and occurs at a depth range of 12.40m 
(CMSM-30) to 287.00m (CMAE-26).  The lithology of the parting is mainly medium to coarse 
grained sandstone with minor shale bands, alternate bands of shale and sandstone and 
carbonaceous shales.  The parting in general increases from the southern part to the central 
part and then subsequently increasing more in the northern and north-western part. The 
details of the Turra Seam are shown in Figure 3.3.  
 
The full thickness of the Turra seam including all dirt bands varies from minimum 12.30m 
(CMSM-67) to the maximum thickness of 19.30 m (CMAE-44).  Studying the iso-chores of 
Turra seam it is observed that the thickness of the seam is gradually increasing from the 
southern portion of the present mining block near the in crop falling in the geological block of 
Moher and is maximum in the north-western corner of the block falling in the Moher - Amlohri 
geological block. The immediate roof and floor of the seam is largely represented by medium 
to coarse grained sandstone, alternate/ intercalation of shale and sandstone and rarely by 
grey shale, carbonaceous shale. Coal quality of Turra seam is described in Table 3.4. 
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Table 3-4: Coal Quality Turra Seam 
Proximate Analysis 


Sample type Particulars 


On 60% RH & 40°C 


M% A% V.M.% GCV 
(KCal/kg) 


UHV 
(KCal/kg) 


Grade 
on 


UHV 


Excluding 
bands 


Range Minimum 6.7 15.3 25.6 4625 4139 E 
Range Maximum 9.4 29.5 29.9 5745 5616 B 
No. of Samples 111 111 111 109 119 119 


Including 
bands 
(i100) 


Range Minimum 6.4 16.4 25.3 4315 3849 E 
Range maximum 9.3 29.9 29.9 5745 5436 C 
No. of samples 108 108 108 107 119 119 


Ultimate Analysis and CV on DMMF Basis 


Particulars VM% C% H% N% S% Oxy by Diff CV 
(KCal/kg) 


Minimum 33.9 77.6 4.5 1.5 0.3 10.5 7390 
Maximum 40.7 82.1 4.9 1.7 0.5 15.1 7715 
No. of Samples 55 21 21 21 21 21 18 


Ash Analysis 


Range SiO2% Al2O3% FeO3% TiO2% P2O5% CaO% MgO% SO3 
% 


Alkalies 
by 


difference 
Minimum 56.60 25.37 6.2 1.5 0.38 1.10 0.30 Trace 1.20 
Maximum 59.40 30.00 8.9 2.0 0.82 1.80 2.10 0.23 2.52 
Samples 6 6 6 6 6 6 6 6 6 


 
3.3.7 Purewa Merged Seam 
The Purewa Merged Seam is the uppermost quarriable seam in the present mining block. It 
is inferior in quality to the Turra seam. The full thickness of the seam has been encountered 
in 67 boreholes drilled in the present mining block (Figure 3.4). 
 
The seam in-crops mostly along the escarpment slope and follow more or less the 
topography which is highly dissected.  It is mostly present in the southern part and the south-
western part of the present mining block.  
 
Purewa Merged Seam is an inter-banded seam and occurs above Turra seam after a parting 
of minimum 51.97m (CMSM-17) to a maximum of 68.70m (CMAE-39) and occurs at a depth 
range of 84.70m (CMSM-10) to 198.47m (CMAE-37). The lithology of the parting is mainly 
medium to coarse grained sandstone with minor shale bands, alternate bands of shale and 
sandstone and carbonaceous shales. The parting in general increases from the southern 
part to the central part and then subsequently increasing more in the northern and north-
western part.  
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The full thickness of Purewa Merged seam including all dirt bands varies from minimum 
19.50m (CMSM-1) to the maximum thickness of 26.15m (CMAE-40). There is slight increase 
in the full thickness of the Purewa Merged seam from the southern part to the northern part 
of the present mining block. 
 
The immediate roof of Purewa Merged seam is represented by coarse grained sandstone, 
grey shale, carbonaceous shale and carbonaceous sandy shale in order of abundance. The 
floor is generally represented by sandy shale, carbonaceous sandy shale, fine to medium 
grained sandstone, alternate bands of shale and sandstone, carbonaceous shale and grey 
shale.  
 
The Purewa Merged seam is a highly inter-banded seam making it a much inferior quality 
coal.  The dirt bands are represented by carbonaceous shale, carbonaceous sandy shale 
and grey shale. The coal quality of Purewa seam is given in Table 3.5. 
 


Table 3-5: Coal Quality Purewa Seam 
Proximate Analysis 


Sample 
Type Particulars 


On 60% RH & 40°C 


M% A% V.M.% G.C.V 
(KCal/kg) 


UHV 
(KCal/kg) 


Grade on 
UHV 


Excluding 
Bands 


Range Minimum 6.6 20.8 27.6 4200 3463 E 


Range Maximum 9.3 31.4 33.1 5300 4870 D 


No. of Samples 60 60 60 59 60 60 


Including 
bands 
(I100) 


Range Minimum 5.4 27.3 23.7 3195 1848 G 


Range Maximum 8.3 45.4 29.8 4875 4056 E 


No. of Samples 58 58 55 55 58 58 


Ultimate Analysis and CV on DMMF Basis 


Particulars VM% C% H% N% S% OXY by diff CV 
(KCal/kg)


Minimum 40.4 77.2 4.7 1.4 0.4 12.5 7260 


Maximum 48.6 79.8 5.3 2.0 0.6 15.4 7510 


No. of Samples 59 16 16 16 16 16 16 


Ash Analysis 


Range SiO2% Al2O3% FeO3% TiO2% P2O5% CaO% MgO% SO3% 
Alkalies 
by 
difference 


Minimum 59.92 15.00 5.80 1.20 0.30 0.80 0.50 TRACE 1.00 
Maximum 70.40 28.60 10.76 1.80 1.10 1.30 2.00 0.29 2.30 
Samples 7 7 7 7 7 7 7 7 7 
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3.3.8 Geological Coal Reserves 
On the basis of inter-spacing of drill-hole data, estimated coal reserves have been placed 
under proven category. The total area of block for Turra seam measures 9.33 sq.km. 
 
Effective thickness considered for reserve estimation is inclusive of combustible, non-
combustible and obvious dirt bands of less than 1 metre in thickness. Dirt bands of 1 metre 
and above in thickness have been added to the overburden. 
 
The coal volume has been ascertained by measuring the area between successive isochore 
lines, drawn at 1 m interval.  The specific gravity has been calculated for each seam using 
formula Sp. Gravity = 1.28+1% of ash content. The gross coal reserves have been estimated 
by multiplying effective coal thickness and specific gravity with the measured area. A 
deduction of 10% has been effected from the gross reserves for unforeseen geological 
variants to get the net geological reserves.  Coal reserves have been estimated within 
vertical walls of the block boundary. Total net proved reserves of coal is given in Table 3.6. 
 


Table 3-6: Seam-wise Total Net Proved Reserves of Coal 


Coal Seams 
Net Proved Coal Reserves (Mt.) 


Moher Block Moher-Amlohri Extension Block Total 
Turra 186.56 107.90 294.46 
Purewa Merged 130.10 150.44 280.54 
Total 316.66 258.34 575.00 


 
3.3.9 Overburden 
The overburden in the proposed coal blocks is mostly covered by sandstone (about 90%) 
followed by shale, sandy shale, alternate bands of shale and sandstone, carbonaceous 
sandy shale, carbonaceous shale and clay. Carbonaceous shale and grey shale occur 
normally as in-seam burden.  In the Turra seam, dirt bands of 1 meter and above in 
thickness are very few. 
 
The volume of overburden has been computed by subtracting the total coal volume from total 
excavation volume.  The total excavation volume has been computed by subtracting the 
Turra seam floor grid from the topography grid and multiplying with area.  Like coal reserves, 
the overburden volume has been estimated within vertical walls. The summary of coal 
reserves, overburden estimate and stripping ratio for both the blocks are given in the 
following Table 3.7.  


Table 3-7: Overburden Estimation 


Blocks Net Geological 
Reserves (MT) 


Volume of 
Total Overburden (Mm3) 


Moher Block 316.66 1123.41 







EESSIIAA  
SSTTUUDDYY  


MMoohheerr  aanndd  MMoohheerr--AAmmlloohhrrii  EExxtteennssiioonn  CCaappttiivvee  CCooaall  
BBlloocckk  ffoorr  SSaassaann  UUllttrraa  MMeeggaa  PPoowweerr  PPrroojjeecctt,,  SSiinnggrraauullii,,  
MMaaddhhyyaa  PPrraaddeesshh,,  IInnddiiaa  


CCHHAAPPTTEERR  33  


PPRROOJJEECCTT  
DDEESSCCRRIIPPTTIIOONN 


 


3-9 
 


Blocks Net Geological 
Reserves (MT) 


Volume of 
Total Overburden (Mm3) 


Moher-Amlohri Extension Block 258.34 1220.35 
Total 575.00 2343.76 


 


33..44  MINING METHODS 
3.4.1 Description of the Mine Field 
Moher & Moher-Amlohri Extension Opencast minefield is located in the north-eastern part of 
the Singrauli Coalfield and has the following dimensions along the floor of Turra Seam: 
• Along the dip    


o 3.2 kms in Moher Block 
o 1.9 kms in Moher-Amlohri 


• Along the strike  
o 2.3 kms in North Pit 
o 2.6 kms in East Pit 
o 2.9 to 4.4 kms in South Pit 


 
The terrain of the minefield represents a high plateau elevating above the valley in the 
southern and western part. The slopes of the plateau are steep and contain in-crops of Turra 
and Purewa seams. The elevation of the plateau above the valley is 100-175m. Slopes are 
cut with numerous streamlets.  Maximum level of the plateau is above 535 m above MSL. 
The average elevation is 470 to 510 m MSL. The drainage is controlled by seasonal nallas 
originating on the plateau. 
 
The two coal seams viz. Turra and Purewa Seams in ascending order has been adopted for 
mining with prevailing thickness of 12.30 - 19.30 m and 19.50 - 26.15 m respectively in full 
thickness zone. 
 
From a structural point of view, the total minefield is divided into three parts namely southern, 
northern and eastern pits. The northern and eastern pits are devoid of faults, whereas, there 
are 11 geological faults having throw ranges between 4m to 51m in the south pit. The coal 
seams are gently dipping with an average dip angle being 2°-3°, but in certain portions of the 
deposit it reaches up to 50-60. 
 
The thickness of OB overlying Purewa seam varies from 84.70 m to 198.47 m. The parting 
between Turra and Purewa Seams varies from 51.97 m to 68.70 m. The initial depth of 
occurrence of Turra seam is 12.40 m. 
 
3.4.2 Mineable Coal Reserves & Stripping Ratio 
The total mineable coal reserves have been estimated as 470.43 MT. along with total volume 
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of OB as 1893.73 Mm3.  The overall stripping ratio has been estimated as 4.03 m3/t.  The 
block wise details are given below in Table 3.8. 
 


Table 3-8: Mineable Coal Reserves and Stripping Ratio 


Particulars 12MTPA (Peak 
16MTPA) 


20MTPA 


Net Geological Reserves (MT) 575.00 575.00 


Extractable Coal Reserves (MT) 446.91 470.43 


Percentage of Extraction (%) 77.72 81.80 


Estimated Volume of Overburden(Mm3) 1893.73 1893.73 


Stripping Ratio (m3/t) 4.24 4.03 


Coal loss (MT) 128.09 104.57 


 
3.4.3 Project life 
The project life estimated for 40 years for mine capacity of 12 MTPA whereas the 
same is 29 years for mine capacity of 20 MTPA. 


  


33..55  TECHNOLOGY OPTIONS 
3.5.1 Continuous Mining Technology 
Based on the available data on hardness of coal and OB, it can be concluded that total coal 
and OB will require drilling and blasting prior to excavation. In view of this, application of 
continuous mining technology like deployment of bucket wheel excavators etc. is ruled out in 
the proposed Mining Plan. 
  
3.5.2 Crushing & Conveying Technology 
The size of the block is such that there is variation in the strike length and the topography of 
the block is extremely rugged and undulating. The location of the external dump is adjacent 
to the proposed mine boundary and maximum volume of OB (about 90%) is proposed to be 
accommodated in the internal voids with low transportation distance. Thus the primary 
advantage of long distance hauling relevant to conveyors for crushing and conveying 
technology is lost. 
 
Also considering all the fact that conveyor technology requires comparatively much wider 
benches for operation and maintenance, total excavation required at any point will be more 
for conveyor application than a shovel-dumper system.  In the hilly terrain, having wider 
bench mining system will result in adverse economics and thus not be suitable for this 
application.  
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3.5.3 Surface Miner Technology 
The Mining Plan for Moher & Moher-Amlohri Extension Opencast Project attracts the 
deployment of draglines in each pit, which will expose bottommost Turra seam. The use of 
surface miner in the limited strike length for Turra seam and also with the prevailing geo-
mining condition will affect the deployment of draglines.  For upper thick Purewa Seam, the 
use of surface miner is restricted due to restriction in handling wider benches as mentioned 
above..    
  
3.5.4 Discontinuous Mining Technology 
In the proposed Mining Plan, it has been proposed to mine the deposit by a combined 
system of mining with the deployment of draglines and shovel-dumper combination. This 
technology is already proven technology in the adjacent opencast mines. The points in 
favour of draglines and shovel- dumper combination are: 
• Gentle gradient of strata, viz. 20-30 in South Pit and 30-50 in North-East Pit 
• Mining of multiple seams viz. Turra (12.30-19.30m) and Purewa (19.50-26.15 m) 
• Overburden cover above Purewa Seam (84.70m to 198.47m) / Parting between Turra 


and Purewa Seams is in the range of 51.97 m to 68.70 m 
• Large volume of workload  
 
Shovel-dumper system for upper benches and draglines on the parting between Turra and 
Purewa Seams has been proposed in the Mining Plan as this is the most suitable technology 
under the present geo-mining condition. 
 
Considering the geo-mining conditions of the block, a combined system of mining deploying 
a dragline for the main bench over the Turra Seam for evacuating the parting inter-burden 
between Turra and Purewa Seams and bigger size shovel-dumper systems for advance 
benches in OB has been proposed. The extraction of coal is proposed by shovel-dumper 
system. 
 
Reasons for Choosing Discontinuous Mining Technology 
Out of all the above-mentioned alternative technologies, discontinuous mining technology 
was adopted as the other technologies were not viable due to the following reasons: 
• Geo-technical constraints  
• Nature of deposits of coal seam 
• Techno-economic considerations 
• Proven Technology 
• Environmental Benefits like less fuel consumption, minimum wastages, optimum 


utilization of resources, low fugitive emission etc. 
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33..66  MINING STRATEGY 
The irreplenishable deposits of fossil fuel require proper methodology for successful 
exploitation with minimum loss while considering safety and economy, the nature of the 
deposit, and the socio-economic impacts on the people associated with the surrounding 
area.  Proven technology is available and has been utilized under similar deposit conditions, 
thus the adaptation of opencast methods is the best for this particular deposit. The other 
criteria for choosing the opencast method for Moher & Moher-Amlohri Extension Project are 
as follows: 
• Occurrence of two moderately thick seams, Turra Seam (12.30 – 19.30 m) in the shallow 


region in the south & west and another thick seam namely Purewa (19.50 – 26.15 m) 
above it, 


• In South Pit, the overburden cover above Turra Seam is low (average thickness of 
overburden being 45m) with a minimum of 20m. This makes mining by opencast method 
an attractive proposition. 


• In North Pit, the OB cover varies from 45m to 75m in the in crop region. 
• Low stripping ratio attracts feasibility of opencast method. 
• Entry to Box-cut on the basal Turra Seam floor has been envisaged at surface level of 


335m from southern side of the in crop.  
 


3.6.1 Coal Production 
For 12 MTPA (peak 16 MTPA), coal seams are proposed to be excavated by P&H 1900 AL 
Electric Rope Shovels working in conjunction with 100T Coal Body Rear Dumpers. The Turra 
Seam is proposed to be worked in a single bench where as Purewa Seam in two benches. 
For revised capacity of 20 MTPA coal seams are proposed to be excavated by 20-22 m3 
Front End Loaders working in conjunction with 150T Coal Body Rear Dumpers. Now, the 
same has been optimized with 28-30 m3 Front End Loaders working in conjunction with 240T 
Coal Body Rear Dumpers. 
   


33..77  GENERAL SCHEME OF OPERATIONS 
Considering the flat dip 20-50 of coal seams, it is proposed to excavate the OB from 
advanced benches by inclined layers parallel to the seam floors. This system eliminates the 
need to cut new horizons from the site of seam roof. 
 
The minefield is proposed to be developed in two Pits – South Pit initially followed by the 
North & East Pits. 
 
Coal from the Turra Seam in both the Pits is proposed to be transported to the receiving pit 
near the mine entry through haul roads laid down on the floor of Turra Seam.  Purewa Seam 
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is proposed to be transported through the floor level haul road on the floor of Purewa Seam 
to a receiving pit located near the mine entry. 
 
Overburden is proposed to be transported to an external dump located on the southern side.  
For 12MTPA (peak 16 MTPA) in third year of mine operation, internal dumps will be started 
in the South Pit and from year eight in the North Pit. In case of 20MTPA these are fourth and 
fifth year respectively. 
 
3.7.1 Sequence of Mining and Alignment of Cut 
It is proposed to open the South Pit from southern side by an entry to box-cut located on the 
western side. The coal extraction will start from the South Pit and by the second year of mine 
operation 2.78 MT of coal from Turra Seam will be produced as per 12 MTPA (peak 16 
MTPA), whereas in case of 20 MTPA, 2.45 MT is envisaged. North Pit coal extraction will 
start from the year 8 as per 12 MTPA (peak 16 MTPA), whereas in case of 20 MTPA, from 
third year.  
 
Both the pits have been divided into strips according to dragline cuts. Alignment of dragline 
cuts have been so designed that southern and northern fringe in both the Pits will be at 
higher level to the extent possible. During monsoon season, if the proper gradient is not 
maintained in North Pit, coal production will be stopped in that Pit and dragline is proposed to 
be shifted to South Pit for proper working of the draglines. The location of a sump is 
proposed all along the haul road on the floor of Turra seam by cutting the floor of Turra 
before start of monsoon. Mine water will flow towards the proposed sump. The gradient of 
the dragline cut is normally 1 in 160 and at places the same may be nearly 1 in 100. The 
proposed gradient will facilitate the water flow from working face as well as from dragline 
spoil heaps.  With the proposed alignment of dragline cuts, the dragline will start from the 
central sump and proceed towards southern and northern ends as the case may be in both 
the pits and extended bench method of dragline operation either simple side-casting with 
single dragline or horizontal tandem / vertical tandem operation whatever the case may be 
has been envisaged in the Mining Plan. 
 
The average gradient of haul road envisaged as 1 in 16. Temporary ramps in shorter 
distances may have the gradient of 1 in 10.  As there are only two draglines, no mid-entry on 
either side of the working flanks are suggested. Efforts will have to be made for efficient 
operation of the draglines in each pit, but the draglines can be programmed to be operated in 
each Pit, alternatively, if required by which the technological idle time of draglines at cut ends 
will be eliminated. 
 
The flank entries are proposed to be used for OB transportation to external and internal 
dumps and coal transportation from Purewa Seam. 
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3.7.2 Schedule of Quantities 
The opencast mine is planned to achieve  production of 12 MTPA (peak 16 MTPA) of Run of 
Mine (ROM) coal in 5th year The production programme during the initial  5 years of mining 
operation is shown below in Table 3.9 (a). In case of 20 MTPA, production programme 
during the initial 6 years of mining operation is shown below in Table 3.9(b). The target 
achieving stage plan for both the scenarios is given in Figures 3.5 to 3.6. 


Table 3-9(a)- Coal Production during First 5-years 
Years Coal Production (Mt.) OB removal (Mm3) Stripping Ratio 


(m3/t) 


Year-1 - 9.20 - 


Year-2 2.78 21.57 7.76 


Year-3 6.25 44.70 7.15 


Year-4 14.00 54.47 3.89 


Year-5 16.00 61.67 3.85 


 
Table 3.9(b)- Coal Production during First 6 years 


Years Coal Production 
(Mt.) 


OB removal 
(Mm3) 


Stripping Ratio 
(m3/t) 


Year-1 - 5.47 - 


Year-2 2.45 23.20 9.47 


Year-3 6.00 46.75 7.79 


Year-4 12.00 62.05 5.17 


Year-5 16.00 72.86 4.55 


Year-6 (Target Year) 20.00 72.71 3.64 


 


33..88  DRILLING AND BLASTING  
Drilling and blasting will be required in both overburden removal as well as the inner burden 
between the Purewa and Turra seams before excavation by shovels and draglines. In 
addition, the Purewa and Turra seams will be drilled and blasted for mining. 
  
3.8.1 Overburden  
The shovel overburden benches will be developed in advance of the dragline block using a 
horizontal pattern and excavated by five (5) 36-38 m3 rope shovels with matching dumpers.  
The shovel overburden benches will be 15-18 m in height and a 250 mm (diameter) drill hole 
will be used for drilling the blast holes.  The inner burden will be taken by two (2) 36 m3 


draglines and a 311 mm (diameter) drill hole will be used.  Blast patterns will vary due to the 
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nature and hardness of rock. Suggested drilling and blasting pattern for overburden is as 
follows. 


Parameters 12 MTPA 20 MTPA 
Annual coal production 
(tons/year) 


12,000,000 20,000,000 


Average total overburden 
volume (m3) 


58,000,000 78,210,000 


Type of explosives Bulk explosives 
slurry/emulsion 


Bulk explosives 
slurry/emulsion 


Blast-hole spacing (meters) 8 to 10 8 to 10 
Number of drills (311 mm for 
dragline) 


2 4 


Number of  drills (250 mm for 
shovel) 


7 10 


 
3.8.2 Coal 
The Purewa and Turra coal seams, 20 m and 15 m thick respectively, will be shot as whole 
and taken with shovel and dumpers. If the Purewa seam requires selective mining the parting 
will either be shot separately or ripped by a dozer and separated before delivering to the 
CHF. A 160mm drill will be used for drilling blast holes in the coal seams.  Blasting will be 
done once every 2 to 3 days depending on the demand. Suggested drilling and blasting 
pattern for coal is as follows:  


Parameters 12 MTPA Mine 20 MTPA Mine 


Annual coal production 
(tons/year) 


12,000,000 20,000,000 


Type of Explosives   Bulk slurry/emulsion. Bulk slurry/emulsion. 


Blast hole spacing (meters) 6 6 


Total number of drills (160 
mm) to be deployed 


4 8 


  
33..99  TRANSPORTATION OF COAL 
Coal from mines will be sent to the receiving pits by coal body dump trucks. From here the 
coal will be crushed and transported to power plant through over land belt conveyor. Fugitive 
emission will not take place due to closed conveyor system. Overland Conveyer has been 
preferred for the project due to the following: 
• High reliability of the system 
• Land requirement is  less 73 Acres  
• Less maintenance prone 
• High security as it is installed in fenced and protected environment 
• Low environmental issues 
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33..1100  HEAVY EARTH MOVING MACHINERY (HEMM) 
The major HEMM likely to be deployed for the purpose of the project in both the scenarios, 
12 MTPA and 20 MTPA are presented in Table 3.10. 


Table 3-10: Major Heavy Earth Moving Machinery 
Sl.No. OB REMOVAL Capacity 


A. HEMM Size/Cap 12 MTPA 20 MTPA 
1 Dragline 55-65m3/90R  2 
2 Dragline 46 m3/116 R 2  
3 Rope Shovel 35-38m3 4 6 
4 RBH Drill 311 mm 2 4 
5 RBH Drill 250 mm 6 10 
6 Rear Dumper 240T 24 42 
7 Dozer 850 HP 3 6 
8 Dozer 560 HP 4 6 
B. COAL PRODUCTION   
1 Rope Shovel 35-38m3  1 
2 Rope Shovel 10 m3 4  
3 Front End Loader 28-30 m3  2 
4 Rotary Blast Hole Drill 160 mm 4 8 
5 Rear Dumper Coal Body  240T  13 
6 Rear Dumper Coal Body  100T 16  
7 Dozer with Ripper 850 HP 2 2 
8 Dozer  560 HP 2 2 
C. COMMON     
1 Grader 280 HP 4 7 
2 Crane 200 T 1 1 
3 Crane 90 T 1 1 
4 F.E.Loader 10-11 m3 1  
5 Wheel Dozer 450 HP 2 2 
5 Hyd. Shovel(BH) 2-4m3 2 1 
6 Cable Tractor   2 2 
7 Dozer 240 HP 2 2 
8 Lowboy 275 T  2 
D. RECLAMATION     
1 Dozer 560 HP 2 2 
2 Grader 280 HP 2 2 
3 Water Sprinkler 60-70 KL 3 6 
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33..1111  PROJECT REQUIREMENTS 
3.11.1 Land 
For an Open Cast Mine Project, other than the active mines area, land is required mainly for 
external overburden dump, top soil stocking area, infrastructure facilities such as coal 
handling plant, project office and workshops, roads and initial green belt. For the project 
under study, the total land requirement will be 2037 hectares. Out of the total land required, 
the mine lease area is 1539 ha and an additional land of 498 ha has been identified for 
external OB Dump and Infrastructure. The land requirement for both the mine capacities is 
same of 2037 ha.  The proposed layout plan is portrayed in Figure 3.7 & 3.8. Table 3.11 
gives the details of land utilization for the open cast project. 


Table 3-11: Total Land Requirement 


S. 
No. 


Land Use 
Total Land Area (in Ha) 


12 MTPA  20 MTPA 


1. Quarry Area 1440 1440 


2. Infrastructure Facilities (Project Office, 
Workshop, CHP, coal transport and 
handling corridor) 


190 200 


3. External Dump  and Top soil stock yard 
Area 


320 320 


4 Green belt/ Safety Zone  87 77 


TOTAL 2037 2037 


 
Most of the land to be acquired is forest land and the rest are government and private Lands. 
The land break-up according to ownership is given in Table 3.12. 


Table 3-12: Land Classification 


 
3.11.2 Water 
The water requirement for the mines will be 2460 m3/day for 12 MTPA and 4295 m3/day for 
20 MTPA. The source of water will be initially met fully from the boreholes and later on from 
the aquifer discharges of the mine excavation area. The break-up of the water requirement is 
given in the diagram below.  


S. No. Type of land Total Area (ha) 
1. Forest Land 1198.00 
2. Govt. land 160.64 
3. Private land 678.36 


Total 2037.00 
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Water Requirements for 12 MTPA 


 Source  Consumption m3 / 
day  Recycled Quantity 


(Cu m/day) 
       


 Borewell ▬▬▬► Office and Drinking 
Water Supply 575 ▬▬▬► 428 


 575        
 m3 /day       
   Dust Suppression 958 ◄▬▬▬   
         


   Equipment / Vehicle 
Washing 110 ▬▬▬► 55 


        


 
Aquifer discharge due 
to Mining Operation 


(Pumped out Water & 
other sources) 


▬▬▬► Green Belt 
Development 870   


 1885       
 m3 /day  Fire Fighting 280   
        
   Other Miscellaneous  150   


Summary 


Total Water Requirement (Cu m/day) 2943 Recycled Quantity  
(m3 /day) 483 


Net Water Requirement (Cu m/day) 2460
 


Water Requirements for 20 MTPA 


 Source  Consumption m3 / 
day  Recycled Quantity 


(Cu m/day) 
       


 Borewell ▬▬▬► Office and Drinking 
Water Supply 800 ▬▬▬► 600 


 800        
 m3 /day       
   Dust Suppression 1890 ◄▬▬▬   
         


   Equipment / Vehicle 
Washing 210 ▬▬▬► 105 


        


 
Aquifer discharge due 
to Mining Operation 
(Pumped out Water & 
other sources) 


▬▬▬► Green Belt 
Development 1450   


 3495       
 m3 /day  Fire Fighting 500   
        
   Other Miscellaneous  150   


Summary 


Total Water Requirement (Cu m/day) 5000 Recycled Quantity  
(m3 /day) 705 


Net Water Requirement (Cu m/day) 4295
 
The permission for use of groundwater has been awarded by District Authority, Singrauli vide 
letter No: 1223/ land acquisition/09, dated 24/11/09.   
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3.11.3 Sewerage System 
Domestic and industrial effluent will be used for green-belt development after suitable 
treatment in the effluent treatment plants (STP/ITP) located in the industrial area. 
  
3.11.4 Power Supply 
The project will receive power during the initial year of operation of 2 MVA from MPSEB. 
Later on the project will receive the power of around 32 MVA from its own power plant. The 
estimated peak electrical Power demand and energy consumption for 20 MTPA is 37 MVA 
and 154.55 MKWH respectively. 
 
3.11.5 Diesel Storage 
For 12 MTPA daily consumption of diesel will be 50KLD, whereas in case of 20MTPA it is 
90KLD. 
 
3.11.6 Stores 
The work shop and project store shall be located in the same compound for faster availability 
of spares required by the workshop. Provision for a closed shed will be made for the project 
stores. Separate provisions for a store yard of adequate area also made for 
loading/unloading, truck movement etc. 
 
3.11.7 Mine Infrastructure 
The mine infrastructure consists of Coal Handling Plant (CHP), maintenance & electrical 
workshop, explosive magazine, offices, canteens, first aid centre and telecommunications. 
The workshop will comprise of repair base for mobile equipments, washing bays, storage 
room and parking areas of HEMM. 
 
3.11.8 Manpower Requirement 
Manpower requirement for the project has been estimated at 814 employees, which includes 
16 employees especially appointed for environment and land reclamation. Skill-wise 
requirement of manpower is exhibited in Table 3.13. 


Table 3-13: Manpower Requirement 
Particulars For 12 MTPA For 20 MTPA  


Un-Skilled 19 19 


Semi-Skilled 94 135 


Skilled 106 133 


Highly Skilled 364 469 


Supervisory Staff 154 180 


Executive 77 85 
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Particulars For 12 MTPA For 20 MTPA  


Total Manpower 814 1021 


 
The project will have highly mechanized state of art technology for extraction of coal as well 
as for removal of overburden. The use of high capacity Heavy Earth Moving Machines such 
as Dragline (55-60 m3 with reach of 100 m), Electric Rope Shovel in the range of 35-40 m3 
bucket capacity and 240T rear dumper will further reduce the manpower requirement of the 
mine. The manpower is calculated taking international norms of availability and utilization..  
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44..  BBAASSEELLIINNEE  EENNVVIIRROONNMMEENNTT  SSTTAATTUUSS  
44..11  STUDY AREA 
The proposed mine block is situated at Singrauli district of Madhya Pradesh covering about 
20.37 sq km of area in core zone. The study area has been divided into two zones viz. 
• The core zone is the proposed mining site covering 20.37 sq km including quarry area, 


project office, workshop, external dump, safety zone, etc.  
• The buffer zone consists of the area within 10km radius from the centre of the core zone. 


There are 66 villages and parts of Singrauli Municipal Corporation areas. The Jayant, 
Gorbi, Amlohri and Nigahi Mines are located in the buffer zone.  Figure 4.1 shows the 
map of the study area with all features. 
 


44..22  STUDY PERIOD & METHODOLOGY 
The baseline study for the project was conducted during winter season consisting period of 
December 2007 to February 2008. For collecting the base line data, a temporary field office 
was established at Waidhan town. The team consisted of technical personal viz. 
environmental scientists and engineers along with the field staff. Sampling of soil and water, 
monitoring of air quality and noise level and other field data collection were carried out by the 
team operating from this field station. 
 
A meteorological station was setup in Gorbi town. Wind speed, wind direction, dry and wet 
bulb temperature, relative humidity and general weather conditions were recorded 
throughout the study period in an automated data logger. 
 
In order to assess the Ambient Air Quality (AAQ), samples of ambient air were collected by 
installation of Respirable Dust Sampler at 11 different locations in study area and analyzed 
for primary air pollutants to work out the existing status of air quality. 
 
Ground water samples were collected from the existing open wells, while surface water was 
collected from rivers and ponds in the core and buffer zone. The samples were analyzed for 
parameters necessary to determine water quality (based on IS: 10500 criteria) and those 
which are relevant from the point of view of environmental impact of the proposed OCP. 
 
Socio-economic data was collected from field studies and secondary sources like Census of 
India 2001, Revenue Department data, etc. Primary socio-economic survey of the project 
site has also been conducted to find-out the demographic and social characteristics of the 
project affected persons.  
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Secondary data for various Govt. Institutions like District Informatics Centre, Forest 
Department, Central Ground Water Board and Irrigation Department have also been 
collected. 
 


44..33  PHYSICAL ENVIRONMENT 
4.3.1 Meteorological Condition 
The meteorological conditions at the project site will regulate the transport and diffusion of 
air pollutants released into the atmosphere. Therefore, meteorology is considered as an 
important tool for air pollution assessment. 
  
This section makes a comparative analysis of the meteorological condition of the study area. 
The data used for the purpose are the last 20 years average IMD data, the recent IMD data 
of nearest meteorological observatory at Sidhi, and the on-site data recorded during the 
study period. 
 
4.3.2 Climate  
4.3.2.1 Long-term Meteorological Scenario 
Meteorological aspects consist of the 
climatic factors, which are prevailing in the 
area, including temperature, humidity, 
rainfall, wind speed, etc. The detail of IMD 
data of 20 years at Sidhi station, which is 
about 75 km away from the site, was 
procured. The analysis of the data is given 
in the following section.  
 
Temperature 
The annual mean maximum and minimum 
temperature recorded at IMD station Sidhi 
based on the data of last 20 years have 
been furnished in Table 4.1. The area has 
quite high temperatures during summers and moderate cold in winters. The highest average 
monthly maximum temperature recorded is about 42°C in the month of May while the lowest 
average monthly temperature recorded is 8.1°C in the month of January. The monthly 
average maximum and minimum temperature is furnished in Figure 4.2. 


Table 4-1: Average Monthly Temperature, Sidhi (20 Years) 


Months Temperature °C 
Mean Daily Max Mean Daily Min 


January 24.3 8.1 
February 27.6 10.8 
March 33.4 15.5 


Average Maximum and Minimum 
Temperature for 12 months (last 20 years)
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Figure 4.2: Average Max. & Min. Temp 
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Average Total Rainfall for 12 Months (last 20 
years)
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Rainfall
(mm)


No of
rainy


Months Temperature °C 
Mean Daily Max Mean Daily Min 


April 39.1 21.5 
May 42.0 25.8 
June 39.2 27.5 
July 32.9 25.1 
August 31.7 24.6 
September 32.3 23.8 
October 32.6 19.4 
November 29.5 13.0 
December 25.3 8.3 
Mean 32.5 18.6 
Source: Climatological Tables, IMD, Government of India 
 
Rainfall 
The southwest monsoon arrives around the third week of June. The region experiences a 
total rainfall of about 1132.7mm with 55 numbers of total rainy days. The average monthly 
rainfall data and number of rainy days in a month are furnished in Table 4.2 and Figure 4.3.  


Table 4-2: Average Monthly Rainfall, Sidhi (20 Years) 
Month Rainfall (mm) No of rainy days 
January 27.0 2.0 
February 18.4 1.7 
March 13.2 1.0 
April 3.4 0.5 
May 8.8 0.8 
June 133.5 6.3 
July 338.2 15.0 
August 325.2 14.9 
September 211.8 9.2 
October 33.4 2.2 
November 12.1 0.7 
December 7.7 0.7 
TOTAL 1132.7 55.0 
Source: Climatological Tables, IMD, Government of India 


 
 
 


Figure 4.3: Average Total Rainfall  


Ombrothermic Diagram - Sidhi Station
 ( based on 20 years data )
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Figure 4.4: Ombrothermic Diagram 
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Figure 4.5: Average Max. & Min. Relative Humidity 


Average Maximum & Minimum Relative 
Humidity for 12 Months (last 20 years) 
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A perusal of the ombrothermic (temperature vs. rainfall) diagram (Figure 4.4) would indicate 
that the site experiences a long dry xeric period starting from October to May, where the 
rainfall is not sufficient enough in relation to temperature. From June to September, there is 
considerable rainfall, which is noted as wet period, where sufficient rainfall is available. 
 
Relative Humidity                                            
The area has dry climate except the 
monsoon period when the humidity is high 
in the air.  The summer season is the 
driest part of the year when relative 
humidity goes down to 23% or less in the 
afternoons especially during April or May 
months. July and August being the rainiest 
months has highest humidity of 83% and 
85% respectively in the morning, while the 
lowest humidity is found to be 23% during 
night time in the month of May. The 
annual mean relative humidity of last 20 
years is furnished in Table 4.3 and Figure 
4.5. 


Table 4-3: Average Monthly Relative Humidity Sidhi (20 Years) 


Months Relative humidity (%) 
08.30 hrs. 17.30 hrs. 


January 76 50 
February 68 40 
March 51 29 
April 38 24 
May 35 23 
June 58 46 
July 83 74 
August 85 79 
September 82 72 
October 73 53 
November 69 47 
December 74 51 
Average 66 49 
Source: Climatological Tables, IMD, Government of India 
 
Wind 
As observed from Table 4.4, the average wind speed in Sidhi District was found to be 3.6 
km/hr. During the winter season, the wind generally blows from North-west, West and North-
northwest whereas during the summer season the wind direction is predominantly west, 
West-Southwest and West- North West. 
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Table 4-4: Avg. Monthly Wind Speed (Last 20 Yrs) 
Months Mean Wind Speed (kmph) 


January 2.1 
February 2.7 
March 3.3 
April 4.5 
May 5.1 
June 6.5 
July 5.3 
August 4.5 
September 3.9 
October 2.4 
November 1.8 
December 1.6 
Average  3.6 km /hr.  
Source: Climatological Tables, IMD, GOI 


4.3.2.2 Meteorological Data from IMD, Sidhi 
Detailed IMD micro-meteorological data of Sidhi station has been collected for the period 
from December 2007 to February 2008. The summary of the data is reproduced in Table 
4.5. 


Table 4-5: Summary of IMD Data of Sidhi (December 2007 to February 2008) 


Month 
Temperature (C) 


Relative Humidity 
(%) 


Total 
Rainfall 


(mm) 


No. of 
Rainy 
Days 


Avg. Wind 
Speed(km/hr) 


Avg Max Avg Min Avg Avg Max Avg Min 8.30 17.30 


December 26.0 9.4 17.7 54.6 47.6 3.6 1.0 0.6 0.6 


January 25.3 8.6 29.7 56.4 43.3 6.0 3.0 0.9 0.9 


February 27.6 8.9 31.5 51.4 41.7 1.4 1.0 0.9 0.9 


Source: Sidhi Observatory, IMD 
 


4.3.2.3 Meteorological data recorded at site. 
The data on surface meteorological parameters (wind speed and direction) in the study area 
were monitored for the periods of December 2007 to February 2008. The data was 
monitored from the weather-monitoring station placed near the proposed plant-site. The 
instruments were located to allow free exposure to the atmosphere all through the study 
period.  


Table 4-6: Summary of the Site Specific Meteorological Data 


Months 
Temperature (°C) 


Relative Humidity 
(%) 


Avg. Wind 
Speed 
(m/s) 


Total 
rainfall 
(mm) 


No of 
rainy days 


Avg Max Min Avg Max Min 


December  22.5 28.2 9.0 63.0 77.1 46.3 1.12 8.4 2 


January 23.2 31.0 13.0 61.9 76.4 46.2 1.08 10.8 2 
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Months 
Temperature (°C) 


Relative Humidity 
(%) 


Avg. Wind 
Speed 
(m/s) 


Total 
rainfall 
(mm) 


No of 
rainy days 


Avg Max Min Avg Max Min 


February 24.4 33.0 16.0 63.5 74.0 46.7 1.11 13.3 3 


Average 23.3 30.7 12.7 62.8 - - 1.10 10.8 - 
Source: Field monitoring, GREENC 


Data on temperature as well as relative humidity were manually recorded on hourly basis for 
24 hrs throughout the study period. The cloud cover observations were visually recorded at 
the site. The data collected winter periods are reproduced and furnished in Table 4.6.  
 
Wind rose diagram (Figure 4.6) from the 
monitored data for the winter seasons (December 
‘07 to February ‘08) shows that the predominant 
wind direction during the study period was mainly 
WNW, NW, N and W. 
 
4.3.3  Ambient Air Quality 
Air quality of the proposed study area has been 
monitored and analysis has been done of the 
existing Suspended Particulate Matter (SPM), 
Respirable Suspended Particulate Matter 
(RSPM), Sulphur Dioxide (SO2), and Nitrogen 
Oxide (NOX) in the air.  
 
Methodology of air sampling consists of collection of air samples at selected locations using 
Respirable Dust Samplers (RDS) for determining SPM, RPM, SO2 and NOX. RDS were 
placed at a height of 3.0 m above ground level, free from obstructions and considering the 
wind direction. The methodologies for sampling and analysis of air pollutants are given in 
Table 4.7. 


Table 4-7: Techniques used for Air Quality Monitoring 
Parameter Techniques Technical Protocol 


Suspended Particulate Matter High Volume Sampler (Gravimetric Method) IS:5182 (Part-IV) 
Respirable Particulate Matter Respirable Dust Sampler (Gravimetric 


Method) 
IS:5182 (Part-IV) 


Sulphur Dioxide Modified West &  Gaeke IS:5182 (Part-II) 
Oxides of Nitrogen Jacob & Hochheiser IS:5182 (Part-VI) 


 


4.3.3.1 AAQ Stations Location 
AAQ monitoring has been carried in 11 selective locations whose selection was principally 
governed by the wind rose pattern for the winter season and also the accessibility of the 


Figure 4.6: Wind rose diagram for the Winter 
Seasons 
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selected sites. The selection of AAQ stations was done on the basis of meteorology in the 
upwind and downwind direction. Attempts were made to locate the AAQ stations (which are 
free from local effects) at a reasonably right place to get a representative picture of the 
prevailing baseline air quality in the study area. Some of the monitoring stations are also 
distant to have clear ambient quality of the buffer zone where mines are already in operation. 
The names of the sampling stations for AAQ analysis and their respective direction and 
distances from the site are mentioned in Table 4.8 and Figure 4.7.  As most of the areas in 
the block are forest area, it was not possible to install machines in the forest.  


Table 4-8: Sampling location for Ambient Air Quality Analysis 
Sampling Stations Code Direction Distance  (km) from core zone


Pokhra tola A1 Onsite Within 


Nigahi Tola A2 Onsite Within 


Amlohri A3 S Within 


Dasuati A4 SSE 0.5 


Nigahi A5 E 2.0 


Gorbi A6 N 3.0 


Jayant Colony A7 ESE 5.5 


Nawanagar A8 SSE 2.5 


Parari A9 N 3.0 


Teldah A10 W 4.0 


Chanpathar A11 E 0.5 


 


4.3.3.2 Quality of Ambient Air  
Specific station-wise recorded Ambient Air Quality (AAQ) data of 11 stations are reported in 
Table 4.9 to Table 4.12.  It is observed from the tables that the P98 values of SPM ranges 
from 145µg/m3 to 191µg/m3 and P98 values of Respirable Particulate Matter (RPM) was 
recorded between 60µg/m3 to 81µg/m3. The P98 value of SO2 and NOX varied from 13 to 
22µg/m3 and 14 to 29µg/m3 respectively. Thus all the values of SPM, RSPM, SO2 and NOX 
are well within the stipulated levels of NAAQS and within CPCB norms for the same 
categories of area.  


Table 4-9: Ambient Air Quality (SPM) in µg/m3 
Location Code AQ1 AQ2 AQ3 AQ4 AQ5 AQ6 AQ7 AQ8 AQ9 AQ10 AQ11 


Min 80 87 80 96 110 95 90 110 78 78 106 


Max 146 160 150 170 172 192 176 172 146 146 176 


P98 145 154 148 169 170 191 175 172 146 146 174 


Mean 117 122 121 138 143 158 143 142 125 125 142 


24 Hrs Avg. Standard 200 200 200 200 200 200 200 200 200 200 200 
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Table 4-10: Ambient Air Quality (RSPM) in µg/m3 
Location Code AQ1 AQ2 AQ3 AQ4 AQ5 AQ6 AQ7 AQ8 AQ9 AQ10 AQ11 
Min 34 30 32 40 42 51 44 40 40 30 31 
Max 63 74 72 76 76 81 75 70 71 57 67 
P98 60 68 68 72 72 81 73 69 71 57 66 
Mean 45 49 49 55 56 66 59 53 59 50 55 
24 Hrs Avg. Standard 100 100 100 100 100 100 100 100 100 100 100 


Table 4-11: Ambient Air Quality (SO2) in µg/m3 
Location Code AQ1 AQ2 AQ3 AQ4 AQ5 AQ6 AQ7 AQ8 AQ9 AQ10 AQ11 


Min 8 11 13 14 13 10 9 8 7 8 10 


Max 13 18 21 22 21 15 21 20 18 13 18 


P98 13 18 21 22 21 15 19 20 18 13 17 


Mean 10.2 14 15.5 16.1 15.7 11.5 13.5 12.2 11.9 11 12.5 


24 Hrs Avg. standard 80 80 80 80 80 80 80 80 80 80 80 
Table 4-12: Ambient Air Quality (NOX) in µg/m3 


Location Code AQ1 AQ2 AQ3 AQ4 AQ5 AQ6 AQ7 AQ8 AQ9 AQ10 AQ11 


Min 12 15 15 15 14 15 12 11 10 8 12 


Max 20 26 29 28 29 30 29 28 20 14 29 


P98 19 26 29 26 27 28 27 27 20 14 27 


Mean 14.4 19.6 19 18.9 20.1 19.6 18.7 16.9 15 10.8 17.4 


24 Hrs Avg. Standard 80 80 80 80 80 80 80 80 80 80 80 
 
The SPM, RSPM, SO2 and NOx concentrations were observed to be below the stipulated 
standards of CPCB for industrial/ residential / rural region at all of the air quality monitoring 
locations during the study period. 
  
4.3.4  Topography 
Moher block has uneven topography. The block stands as high plateau in north and east 
over the plains in the south and west. The plateau is characterized by steep escarpment 
extending along the southern and western block boundary. The maximum elevation in the 
study area is about 530 m (contour value) above in the northern portion over the plateau; 
whereas the minimum elevation is around 320m along the southern and 360m in the western 
portion. There is an ‘eight’ shaped flat low land in the central to southern portion of this 
block. 
  
Whereas Moher–Amlohri Extension coal block exhibits undulating terrain with general slope 
towards north, northeast and some extent to southwest. The surface elevation varies from 
515 m on the southeastern part of the plateau, 465 m on the northeast and 435m in the 
southwest.  
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4.3.5  Soil 
The study area is covered with light to dark brown sandy clay loamy soils in general. The soil 
is almost neutral in nature. The study area is covered with a thin to moderately deep soil 
cover ranging in thickness of 0 to 0.60 m as per Geological Report, which is underlain with 
coarse grained sandstone as revealed from the soil section observed in open dug wells that 
exist within study area. 


Table 4-13: Selection of Soil Sampling Stations 
Name of the stations Code Direction Distance (km) from core zone


Pokhra Tola S1 Onsite in core zone 


Khariya tola S2 Onsite in core zone 


Tendu Tola S3 NE 0.5 


Gorbi S4 N 3 


Near Marghatia nala S5 N 1 


Amlohri S6 Onsite in core zone 


Dasauti S7 SSE 3 


Garhara S8 SW 5 


  
However, in the core zone, where ground flora is not there, the top soil layers are washed 
away by surface runoff leading to soil erosion and further degradation of the land which 
caused the formation of rills and gullies in places. The soil is predominantly sandy in this 
area. The area is being utilized for agricultural use and only rain fed crops such as Rice; 
Maize etc. are grown in the study area. 
 
Soil samples were collected from eight locations. Out of eight locations two of them are 
located in the core zone at Pokhra Tola and Khariya Tola.  Other six locations are in buffer 
zone at various directions and distances (Table 4.13 and Figure 4.8). Soil samples were 
collected at 30cm depth and analyzed as per the standard methods. The analysis of the soil 
is presented in Table 4.14.  


Table 4-14: Soil Characteristics 
S. No. Parameters Unit S1 S2 S3 S4 S5 S6 S7 S8 


1. pH  6.7 6.6 6.8 6.6 6.3 6.7 7.1 6.9 


2. Electrical Conductivity μs/cm 540 480 520 510 420 630 410 720 


3. Salinity PPT 0.32 0.03 0.30 0.32 0.28 0.45 0.28 0.54 


4. Texture  SCL SCL SCL SCL SCL CL SCL CL 


 Clay % 27 28 30 23 20 37 26 35 


 Silt  % 21 14 19 20 15 23 20 23 


 Sand % 52 58 51 57 65 40 54 42 


5. Moisture Content % 1.70 1.61 1.50 2.10 2.80 3.80 1.45 3.60 


6. Water Holding Capacity % 28.5 30.0 32.5 24.0 21.5 48.5 27.0 49.0 


7. Porosity % 20.9 24.9 25.6 21.0 29.5 19.3 23.6 21.0 
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S. No. Parameters Unit S1 S2 S3 S4 S5 S6 S7 S8 


8. Organic Carbon % 0.53 0.55 0.52 0.40 0.31 0.66 0.50 0.64 


9. Organic matter % 0.91 0.95 0.90 0.68 0.54 1.14 0.86 1.10 


10. Bulk Density  gm/cm3 1.39 1.36 1.37 1.42 1.46 1.32 1.4 1.33 


11. Nitrogen  % 0.048 0.043 0.04 0.034 0.027 0.058 0.042 0.050


12. Phosphorus as P mg/kg 3.00 3.30 3.10 4.20 6.00 5.10 5.50 4.40 
SCL: Sandy Clayey Loam; CL Clayey Loam 


The summary of the findings are given as below: 
• Salinity is found to be low between 0.03-0.54 PPT, which indicates that water soluble 


salts are low in the soil 
• Organic carbon content of the soil samples was found to be in the range of 0.31-0.66 %, 


which indicates that fertility status is low. 
• The texture of the soil  is found to be predominantly sandy clay loam and clayey loam 


with sand percentage in the range of 40 to 65%, silt between 15 to 23% and clay within  
20 to 37% 


• Organic matter content of the soil were found low in the range of 0.54-1.14 % indicating 
that fertility status is low 


• Nitrogen content was found between 0.027 to 0.058 %. Whereas phosphorous content in 
the range  3 to  6 mg/kg 


• Water holding capacity of the soil ranges between 21.5-49.0% and moisture content in 
the range of 1.45-3.60 % 


 
In general the soil quality reveals that the soil is predominately sandy clay loam with high 
percentage of sand portion. The fertility of the soil for crops is found to be low as derived 
from the lower contents of organic matter, nitrogen, phosphorus, water holding capacity etc.  
However, it would support trees and shrubs to be planted as air pollution control measures. 
 
4.3.6 Land use  
The term land use used in the 
report highlights both land use 
and land cover. The land use 
of the study area was 
ascertained by utilizing three 
principal resources, namely, (i) 
SOI Toposheet no 63L/8 and 
63L/12  of 1;50,000 scale (ii) 
Satellites imageries without 
any cloud supplied by National 
Remote Sensing Agency 
(NRSA), Hyderabad from IRS 


Figure 4.9: Distribution of Land 
use/Land cover pattern within Buffer 


Zone 
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P6-LISS IV and (iii) ground validation for the interpretation of the FCC imagery. 
 


4.3.6.1 Land Use: Buffer Zone 
The description of distribution of land use for the whole 10 km radius study area (core and 
buffer zone) is represented in Table 4.15 and Figure 4.9. Major part of the landscape within 
10km radius is undulating and rocky. The part of the land used for agricultural purpose is 
about 46.5%.  The agricultural land is totally dependent on rain and is mostly single cropped. 
Only 1.9% of land area is under double cropping. As the land area is mostly undulating 
terrain with steep gradients, most of the land is not suitable for agricultural purpose.  
 
The urban area covers 4.3% of the total study area and village settlement comprises of 
3.05%. The towns of Singrauli and part of Waidhan fall in the study area. Land used for 
industrial purpose is 0.9%. Thermal Power Plants like Vindhyachal Super Thermal Power 
Plant falls in the periphery of the buffer zone. 
 
The existing coal mining area adjacent to Moher in the east, south and southeast part, 
among which some are active and some are exhausted mines, occupy about 5.2% of the 
total land use.  Dense forest covers about 4.6% of the study area and open forest cover is 
11.5%, whereas scrub forest cover is 8.24%. Forest Plantations cover about 3.36% of the 
total study area.  Rest out of the land cover comprises of swampy or marshy lands, gullied or 
eroded lands, land with scrub and without scrub. The Kachan Nadi covers 0.62% and other 
water bodies comprise of 0.811% of the whole study area. 


Table 4-15: Land Use of Study Area 
Category Area in km2 Area in Percentage 


Industrial land 2.96 0.94 
Urban area 13.60 4.33 
Village Settlement 9.60 3.05 
Kharif Area 146.00  46.49 
Double Crop Area 6.18 1.85 
Groves/Orchards 0.66 0.21 
Dense Forest 14.48 4.61 
Open Forest 36.40 11.59 
Scrub Forest 25.88 8.24 
Forest Blanks 0.59 0.19 
Forest Plantations 10.57 3.37 
Swampy/Marshy Area 0.01 0.10 
Gullied/Eroded/Ravenous Land 3.30 1.1 
Land with scrub 12.59 4.00 
Land without scrub 9.44 3.01 
Mines 16.44 5.24 
 Rocky / Stony waste 0.47 0.15 
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Category Area in km2 Area in Percentage 
Open barren land  0.29 0.09 
Water bodies 2.55 0.81 
River 1.97 0.63 
Total 314.00 100.00 
 


4.3.6.2 Land Use: Core Zone 
Table 4.16 and Figure 4.10 
describe the land use and land 
cover pattern of the Core zone. 
As per the land schedule, the 
applied mining lease (ML) area 
to be covered under the project 
activities is about 20.37 sq km 
on surface.  
 
 
 


Table 4-16: Land Use of Core Zone 
S. No. Use Area in km2 Area in % 


1 Settlements 1.48 7.26 
2 Kharif Crop 3.75 18.49 
3 Forest Plantation 0.02 0.11 
4 Open Forest  1.57 7.40 
5 Dense Forest 11.71 57.49 
6 Scrub Forest  0.57 3.01 
7 Land with Scrub 0.24 1.17 
8 Land without Scrub 0.18 0.88 
9 Forest Blank 0.03 0.17 
10 Rock out-crops 0.80 3.90 
11 Water Body 0.02 0.12 


   Total 20.37 100.00 
 
Within the Core Zone the agricultural land with single crop covers about 18.49% of the total 
area. About 57.49% of the land is under forest and 7.4% is open forest. Scrub Forest 
consists of only 3% of total land cover. The settlements consist of some hamlets of Moher, 
Naugarh and Amlohri villages and covers only 7.26% of the total land area. Some small 
water bodies occupy about 0.12% of the core zone area. The rest of the land consists of 
land with scrub, land without scrub, forest blanks and rock outcrops. The detailed land use 
map is exhibited in Figure 4.11. 
4.3.7 Surface Drainage and Hydrology  
The study area is traversed by small streams and nalas. For convenience of the study, the 
surface water hydrology is described separately for Core Zone and Buffer Zone (Figure 
4.12).  


Figure 4.10: Distribution of Land use/Land 
cover pattern within Core Zone 
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4.3.7.1 Core Zone   
The Core Zone is drained by many small seasonal streams which remain dry for most of the 
year. These streams are mostly 1st and 2nd order streams originating from the Moher 
plateau. Some 3rd order and above streams observed in the 10km radius map are outside 
the core zone. These small streams discharge into three prominent nalas, one flowing 
roughly towards south from north near the eastern block boundary, second flows towards 
west near western block boundary and third nala in Moher-Amlohri extension flows from 
south to north. The core zone display radial drainage pattern, which is a characteristic 
feature of hilly regions.  
 
In the eastern and south-eastern parts of the Moher Block, small streams converge into a 
depression and form a centripetal drainage pattern. These streams join in Trellis and 
Rectangular pattern to form a single stream. This stream flows further south and eventually 
joins the Hadahadwa Nala by maintaining a dendritic pattern. The Hadahadwa Nala 
subsequently joins Kachan Nadi in the southeast about 11-12 km away from the Project site.  
In the central part of the Moher block, a separate drainage basin is observed. Some small 
streams exhibiting Centripetal-Trellis pattern join another main stream which flows towards 
west to join Kachan Nadi in the southwest. The sharp escarpment of Moher plateau act as a 
water divide between these two nalas. The two main non perennial streams of Moher blocks 
are 2nd order streams and the small streams are 1st order streams. 
 
The Moher-Amlohri Extension block exhibits dendritic drainage pattern. In the central and 
western parts small secondary streams join to form a main stream flowing towards northeast 
to join Bijul Nala in the North. Whereas in the southwest the streams are the part of the main 
drainage of Moher block maintaining rectangular drainage pattern flow towards west. In this 
block also the secondary streams are 1st order streams and the main stream is 2nd order 
stream. 
 
The south flowing nala receives the southern and eastern discharge and the westerly flowing 
nala gets the northern and western runoff of the block. The far eastern nalla feeds itself from 
catchments area in the Amlohri extension side.  
 


4.3.7.2 Buffer Zone   
In the Buffer Zone, about 2 km west of the project site, Kachan Nadi drains through the study 
area flowing from North west to South east to meet at Govind Ballabh Pant Sagar Lake or 
reservoir which is about 15-16km South-east from the Project site. Kachan Nadi is the only 
perennial source of surface water. The tributaries from left and right banks of the nala reflect 
dendritic drainage pattern. Kachan Nadi is the 4th order stream in the study area. 
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In the South east of the study area many non perennial nalas like Nalwa Nala, Matwani Nala 
etc join together to end up in the reservoir. The streams and nalas are mostly 2nd and 3rd 
order streams and follow dendritic drainage pattern. The hilly tracts follow centripetal 
drainage pattern surrounding the project site. Bijul Nala, located about 5 km away from the 
Project in the north, is another non-perennial nala having East-West orientation. From east 
many small nalas join Bijul Nala and form its tributaries. These also maintain dendritic 
drainage pattern. 
 
4.3.8 Groundwater Drainage and Hydrogeology 
4.3.8.1 Groundwater Resource and Water Table 
The groundwater occurs in water table and in sub-confined conditions in the Barakars where 
water in sandstones is under sub-confined conditions due to confining beds of carbonaceous 
shales as described in the geology section. The depth of water level ranges within 2 to 18 
mbgl. The fluctuation of water table ranges from 2m to 6m from pre to post monsoon period. 
 


4.3.8.2 Aquifer Condition    
The study area lies at the northern extremity of the Son-Mahanadi coal bearing Gondwana 
basin. This is a typical Sedimentary basin. Ground water primarily occurs in the pore spaces 
of the superficial unconsolidated alluvial mass and weathered hard rock material. The top 
unconfined aquifer system, being a fairly potential entity, supports dug wells and other 
shallow ground water structures. The constituent rocks have a gentle slope (20 - 30) northerly 
dip, in the southern part 30 to 60 except in the north-eastern corner of Moher-Amlohri 
Extension block where dips are around 50. Three types of rocks are mainly found in this 
area, sandstone, shale and coal. The shale varies from sandy shale to carbonaceous shale 
and pure shale. Likewise sandstone also varies from pure sand stone of fine-grained, 
medium grained and coarse sandstone to shaly sandstone and coal varies from pure coal to 
shaly coal. 
 
As per Mukherjee and Pandey, 2001 and CMPDIL Geological Report, 2007 the area 
contains both unconfined as well as semi-confined to confined aquifers. CMPDIL Geological 
Report, 2007 based on exploration boreholes lithologs delineates three favorable formations. 
These are  
• Ranging from 100-120 m (CMSM-1).Grain size of this formation varies from medium to 


coarse grain and is friable at top and well cemented at bottom;  
• From 55-65m (CMSM-1) on the north eastern side of the Moher block; and 
• From 20 to 25 m. Water table under perched conditions above Khadia clay formation has 


also been observed near Moher village in north eastern side of the block 
 
The four to five tolas of Moher village use dug wells as seasonal drinking water source. The 
pre-monsoon water level varies in depth from 10m to as much as 26m bgl (based on the 
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primary data collected from the field). Few dug wells have been reported to go dry during 
summer, whereas those along lower elevation and more depths have been reported to retain 
just 1m to 1.5m water column. 
 
In the eastern part of the study area, i.e. in Pokhratola Dakhin there is a ground water 
mound and from this mound ground water is flowing  in radial  pattern, DWL (Depth to water 
level) of this area will fall more in the pre-monsoon time and rise less in the post monsoon 
time. Same situation is observed in Harraiya, Garhara tolas. Whereas Khadiatola, Amlohri, 
Garhariya, Gonwali, are the areas in better condition because there are ground water trough 
in those area, so these areas get more water than those previous tolas. The potentiality of 
the aquifer is very poor, and permeability also is poor. 
 
Rainfall is the main source of ground water recharge of the study area. The ground water 
development factor in the area comes about 75.11 % [(Annual groundwater draft/Net Annual 
groundwater availability) x 100]. The stage of ground water development in the project area 
and its buffer zone is classified as “Safe” category. 
 


4.3.8.3 Occurrence of Groundwater                                                                                            
Both the coal block is made up of medium to coarse-grained Barakar sandstone, which 
persists up to substantial depth (at least 90m bgl.) In case of Moher block major portion 
(nearly 75%) of the study area shows high variation of slope (moderately to steeply sloping) 
and hence create favourable condition for runoff, whereas the remaining (almost 25%) area 
forms the recharge zone. In contrary Moher-Amlohri Coal block shows less slope variation 
thus favourable for more recharge from rainfall infiltration (about 80% of the area). 
 
This area being made up of coarse grained, weathered and jointed sandstone, results in 
percolation of rainwater to deeper zones. 
 
The tolas of Moher village use dug wells (20 – 36 m bgl in depth) as seasonal drinking water 
source. They are located particularly in relatively low lying portions of this area. The post 
monsoon water level varies in depth from 8m to as much as 23m bgl. Few dug wells have 
been reported to go dry during summer, whereas those along lower elevation and more 
depths have been reported to retain just 1m to 1.5m water column. The depth of the water 
table was collected for pre-monsoon and secondary data for post-monsoon. 
 
Ground Water Draft 
 
Ground water withdrawal is generally for domestic, industrial and irrigation requirement. The 
net irrigation draft of the buffer zone of this block is 2981 ha (as per 2001 census record) 
which has been considered and is estimated as 0.34 Mm3. Population in the core and buffer 
zone around the study area is about 273091 (as per 2001 census record). 
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The groundwater recharge and draft for the buffer zone were estimated at 45.51 Mm3 and 
19.52 Mm3 respectively. Thus the balance annual ground water resource is available is 
projected at 25.99 Mm3. 
 
Groundwater Development 
The ground water development factor in the area comes about 75.11% [(Annual 
groundwater draft / Net Annual groundwater availability) x 100]. The stage of ground water 
development in the project area and its buffer zone is classified as “Safe” category. 
 
Radius of Influence 
About 1440ha of core zone will get excavated due to open cast mining. Hence underground 
infiltration will stop in the area. However, ground water table will get affected only up to 
radius of influence 237.17m, from the quarry edge. Beyond this area, there will be infiltration 
to ground water resource. 
 
4.3.9 Water Quality 
4.3.9.1 Surface water 
 Four sampling locations were chosen for analyzing the quality of surface water in the study 
area. Among these two locations are in the Core Zone and other two sampling locations 
samples from Kachan Nadi and Marghatia Nala have been selected from the 5km Buffer 
Zone. The names of the sampling locations and their distances according to the directions 
are mentioned in Table 4.17 and Figure 4.13. The quality of surface water as monitored 
during study period is presented in Table 4.18. 


Table 4-17: Sampling location for Surface Water Quality 
Sampling Location Station Code Direction  Distance from  Core Zone 


Kachan Nadi SW1 SW 5 


Pokhra Tola pond SW2 Core Zone 0 


Marghatia Nala SW3 N 1 


Nigahi Tola Pond SW4 Core Zone 0 


   
Table 4-18: Surface Water Quality 


S. No. Parameter Standard Unit SW1 SW2 SW3 SW4 
1 Colour 5 - CL CL CL CL 
2 Turbidity  NTU 15 8 10 12 
3 Odour Unobj - unobj unobj unobj unobj 
4 pH 6.5 -8.5 - 7.7 6.7 6.9 7.2 
5 Conductivity -- µS/cm 350 390 430 470 
6 Total Dissolved Solids 500 mg/L 255 280 340 370 
7 Alkalinity 200 mg/l 120 130 110 150 
8 Total Hardness (as CaCO3 ) 300 mg/l 104 113 91 123 
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S. No. Parameter Standard Unit SW1 SW2 SW3 SW4 
9 Calcium as Ca++ 75 mg/l 30 32 25 36 


10 Magnesium as Mg++ 30 mg/l 7 8 7 8 
11 Sodium - mg/l 35 39 60 55 
12 Potassium - mg/l 5 5 3 4 
13 Bicarbonates - mg/l 146 159 134 183 
14 Chloride 250 mg/l 20 16 37 46 
15 Fluoride 1.0 mg/l 0.82 1.00 0.75 1.00 
16 Sulphate 200 mg/l 10 12 35 54 
17 Nitrate 45 mg/l 2.6 3 2.6 2 
18 Phenol Compounds (as C6H5OH ) 0.001 mg/l BDL BDL BDL BDL 
19 Cyanide 0.05 mg/l BDL BDL BDL BDL 
20 DO - mg/l 4.6 5 5.2 4.2 
21 Chemical Oxygen Demand - mg/l 20 40 24 41 
22 BOD (3 days at 27°C) - mg/l 5 5 4 6 
23 Arsenic 00.5 mg/l BDL BDL BDL BDL 
24 Boron 1.0 mg/l 0.02 0.02 0.04 0.1 
25 Cadmium 0.01 mg/l BDL BDL BDL BDL 
26 Chromium 0.05 mg/l BDL BDL BDL BDL 
27 Copper 0.3 mg/l 0.04 0.03 0.02 0.03 
28 Iron 0.05 mg/l 0.15 0.2 0.14 0.22 
29 Lead 0.001 mg/l BDL BDL BDL BDL 
30 Mercury 0.05 mg/l BDL BDL BDL BDL 
31 Zinc 5.0 mg/l 0.05 0.04 0.03 0.008 
32 Total Coliforms nil No/100 ml 1600 1800 900 2000 


CL: Colourless; BDL: Below Detection Level; unobj: Unobjectionable 
 
The pH of surface water varies from 6.7 to 7.7 and the Total Dissolved Solids vary within the 
range of 255 to 370 mg/l. The Hardness values are in the range of 91 to 123 mg/l and 
obviously the calcium and magnesium are also found well within the limits of drinking water 
standard prescribed by BIS (IS 10,500: 1991). Other parameters like chloride, Fluoride, 
sulphate, Nitrate are also found within well within the limits of drinking water standards. The 
heavy metals such as Arsenic, Boron, Cadmium, Chromium, Copper, Iron, Lead, Mercury, 
and Zinc are all found within drinking water standards (Table 4.19).   
 
The BOD values found in range of 4 to 6 mg/l indicates that these surface water bodies are 
slightly polluted in nature.  However, the total coliform contents of the four surface water 
bodies were found at higher level in the range of 900 to 2000 MPN/ 100 ml, which are 
exceeding the limit of drinking water standard. In general, the surface water quality indicates 
that the water bodies are not polluted much and can be used for drinking purpose after 
necessary disinfection.   
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Table 4-19: Ionic Balance for Surface Water Samples 
S. No. Parameters Unit SW1 SW2 SW3 SW4 


1 Na mg/l 35 39 60 55 


2 K mg/l 5 5 3 4 


3 Ca mg/l 30 32 25 36 


4 Mg mg/l 7 8 7 8 


5 Chloride mg/l 20 16 37 46 


6 NO3 mg/l 2.6 3 2.6 2 


7 SO4 mg/l 10 12 35 54 


8 HCO3 mg/l 146 159 134 183 


9 NA meq/l 1.522 1.696 2.609 2.391 


10 K meq/l 0.128 0.128 0.077 0.102 


11 Ca meq/l 1.50 1.60 1.25 1.80 


12 Mg meq/l 0.57 0.66 0.57 0.66 


13 Cl meq/l 0.56 0.45 1.04 1.30 


14 SO4 meq/l 0.21 0.25 0.73 1.13 


15 HCO3 meq/l 2.39 2.61 2.20 3.00 


16 NO3 meq/l 0.04 0.05 0.04 0.03 


17 Total Cations meq/l 3.723 4.079 4.509 4.949 


18 Total anions meq/l 3.207 3.356 4.010 5.453 


19 Cations /Anions ratio _ 1.16 1.22 1.12 0.91 


20 % deviation of Cation vs Anion % 7.45 9.73 5.86 -4.84 


 
4.3.9.2 Ground Water 
Ground water samples have been collected from six locations for analysis. The name and 
distance of the locations are mentioned in Table 4.20 and Figure 4.13. 


Table 4-20: Groundwater Sampling Location 
Sampling stations Code Direction from site Distance from core zone 


Pokhra Tola GW1 Core Zone 0 


Khariya Tola GW2 Core Zone 0 


Nigahi Tola GW3 Core Zone 0 


Amlohri GW4 Core Zone 0 


Garhara GW5 SW 5 


Gorbi  GW6 N 3 


 
The groundwater quality data is depicted in Table 4.21. From the observation it was found 
out that the pH of the groundwater was ranging from 6.8 to 7.8. Total Dissolved Solids were 
within the range of 172 to 600 mg/l. The hardness values were in the range of 140 to 277 
mg/l and the calcium and magnesium were in the range of 38 to 58 mg/l and 11 to 26 mg/l 
respectively. The pH, TDS, hardness, calcium, magnesium alkalinity, chloride, and nitrate 
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are all found well within the limits of drinking water standard prescribed by BIS (IS 10,500: 
1991). Fluoride values were also found within limits of desirable limit of 1,0 mg/l except one 
sample (1.3 mg/l) , which  also meets the maximum permissible limit of 1.5 mg/l.  
 
The heavy metals such as Arsenic, Boron, Lead and Mercury are all found within drinking 
water standards. In general, the groundwater quality indicates that the groundwater bodies 
are slightly polluted and can be used for drinking purpose after necessary treatment. The 
ionic balance of ground water are presented in Table 4.22. 


 Table 4-21: Ground Water Quality 
S.No Parameter Unit BIS Standard GW1 GW2 GW3 GW4 GW 5 GW 6 


1 Colour -  CL CL CL CL CL CL 
2 Turbidity NTU 5 1 2 1 2 1 3 
3 Odour  unobj unobj unobj unobj unobj unobj unobj 
4 pH  6.5 -8.5 6.8 7.2 7.4 7.8 7.5 6.7 
5 Conductivity µS/cm -- 560 610 580 630 310 720 
6 TDS mg/l 500 364 410 345 470 210 480 
7 Alkalinity  mg/l 200 135 120 130 175 105 180 


8 
Total Hardness ( as 
CaCO3 ) 


mg/l 300 178 210.8 169.3 257.3 140.2 276.9 


9 Calcium as Ca++ mg/l 75 48 58 48 54 38 58 
10 Magnesium as Mg++ mg/l 30 14 16 12 20 11 26 
11 Sodium mg/l - 54 50 42 56 26 66 
12 Potassium mg/l - 8 10 8 16 11 15 
13 Bicarbonates mg/l - 164.7 146.4 158.6 213.5 128.1 219.6 
14 Chloride  mg/l 250 50 55 61 66 35 75 
15 Fluoride mg/l 1.0 0.72 0.85 0.96 1.2 0.64 1.3 
16 Sulphate  mg/l 200 40 60 58 62 28 80 
17 Nitrate  mg/l 45 8 12 9 13 12 23 
18 Phenol Compounds (as 


C6H5OH ) mg/l 0.001 BDL BDL BDL BDL BDL BDL 


19 Cyanide mg/l 0.05 BDL BDL BDL BDL BDL BDL 
23 Arsenic mg/L 00.5 BDL BDL BDL BDL BDL BDL 
24 Boron (as B) mg/l 1.0 BDL BDL BDL BDL BDL BDL 
25 Cadmium mg/l 0.01 BDL BDL BDL BDL 0.02 0.08 
26 Copper  mg/l 0.05 0.04 0.03 0.04 0.06 0.3 0.95 
27 Iron  mg/l 0.3 0.4 0.5 0.7 0.56 BDL BDL 
28 Lead mg/l 0.05 BDL BDL BDL BDL BDL BDL 
29 Mercury mg/l 0.001 BDL BDL BDL BDL BDL BDL 
30 Total Chromium mg/l 0.05 BDL BDL BDL BDL 0.06 0.1 
31 Zinc mg/l 5.0 0.07 0.06 0.03 0.07 8 16 


CL: Colourless; BDL: Below Detection Level; unobj: Unobjectionable 


Table 4-22: Ionic Balance for Ground Water Samples 
S. No. Parameters Unit GW1 GW2 GW3 GW4 GW5 GW6 


1 Na mg/l 54 50 42 56 26 66 
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S. No. Parameters Unit GW1 GW2 GW3 GW4 GW5 GW6 


2 K mg/l 8 10 8 16 11 15 


3 Ca mg/l 48 58 48 54 38 58 


4 Mg mg/l 14 16 12 20 11 26 


5 Chloride mg/l 50 55 61 66 35 75 


6 NO3 mg/l 8 12 9 13 12 23 


7 SO4 mg/l 40 60 58 62 28 80 


8 HCO3 mg/l 165 146 159 214 128 220 


9 NA mq/l 2.348 2.174 1.826 2.435 1.130 2.870 


10 K mq/l 0.205 0.256 0.205 0.409 0.281 0.384 


11 Ca mq/l 2.40 2.90 2.40 2.70 1.90 2.90 


12 Mg mq/l 1.15 1.31 0.98 1.64 0.90 2.13 


13 Cl mq/l 1.41 1.55 1.72 1.86 0.99 2.11 


14 SO4 mq/l 0.83 1.25 1.21 1.29 0.58 1.67 


15 HCO3 mq/l 2.70 2.39 2.61 3.51 2.10 3.61 


16 NO3 mq/l 0.13 0.19 0.15 0.21 0.19 0.37 


17 Sum of  Cations mq/l 6.100 6.641 5.414 7.183 4.213 8.284 


18 Sum of  anions mq/l 5.076 5.386 5.678 6.869 3.861 7.757 


19 Cations /Anions ratio _ 1.20 1.23 0.95 1.05 1.09 1.07 


20 
% difference  of 
Cation vs Anion % 9.16 10.43 -2.38 2.24 4.36 3.29 


 
4.3.10 Noise Quality 
The noise quality of the region describes the extent of existing noise level in the area due to 
vehicular movement or any other activities. Eight noise monitoring stations were identified to 
assess the noise quality and analyzing the traffic movement in the area. The details of the 
monitoring stations are mentioned in Table 4.23 and Figure 4.14.  


Table 4-23: Sampling location for Noise quality analysis 
Sampling Stations Code Direction Distance in km 


Pokhra tola N1 Core Zone 0 


Nigahi Tola N2 Core Zone 0 


Amlohri N3 S 1.5 


Dasuati N4 SSE 2.5 


Nigahi N5 E 5 


Gorbi N6 N 3 


Jayant colony N7 ESE 8.5 


Haraiya N8 NW 3.75 


 
Noise levels recorded in the surrounding villages during daytime were found to be within 
42.35 - 52.20 dB (A) and during night time the Leq value ranges within 33.45-40.35 dB (A). 
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The monitoring station of Gorbi Colony is situated near the Railway line and main road. For 
this reason the noise of this location is higher than the other stations. However the noise 
level of all the stations was well within the prescribed norms. 


Table 4-24: Equivalent Noise level 


Stations 
Equivalent Noise Level (leq) 


in db(a 
Standard Limits in db (a) leq according to 


CPCB 


Day Night Day Night 
Pokhra tola 42.35. 33.45 55 45 


Nigahi Tola 43.20 34.51 55 45 


Amlohri 47.52 35.12 55 45 


Dasuati 46.51 34.25 55 45 


Nigahi 49.75 35.42 55 45 


Gorbi 52.20 40.35 55 45 


Jayant colony 50.58 39.13 55 45 


Haraiya 44.0 35.4 55 45 


 


44..44  ECOLOGICAL ENVIRONMENT 
The terms ecological environment would cover the part of environment consisting of all living 
forms such as plants and animals of the study area.  The ecological aspects have been 
studied in two perspectives for this purpose. 
• Terrestrial Ecological Status 
• Aquatic Ecological Status 
The species of the flora and fauna in the Study area has been collected from the Forest 
Range Office, Waidhan, Singrauli. 
 
4.4.1 Terrestrial Ecological Status 
Terrestrial Ecological Status implies to the status of plants and animals both exist on land. 
The land species of flora and fauna and their ecosystem are mentioned in the following 
section. A few Reserved and Protected Forest patches have been located both in Core and 
Buffer zone of the Study area. 
  
4.4.2  Terrestrial Flora 
The flora of the region can be divided into Natural vegetation/Forest vegetation, Shrubs, 
Herbs/grasses and Plantation vegetation raised by forest department in the degraded forest 
areas of Buffer Zone areas. Except for the Reserved and Protected Forests, the remaining 
areas lacked impressive forest cover. 
  
No prominent grassland ecosystem has been found in the Core and Buffer zone areas. 
However the grasslands are mixed with natural vegetation was observed at forest edges, 
adjacent to agriculture lands and on valley slopes 
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The forest is characterized by Tropical Mixed Deciduous Forest. The distance of these 
forests from the proposed mining site within the Study Area (within a radius of 10 km) is 
provided in Table 4.25 


Table 4-25: Forest in the Study Area 
Forest Names Distance from site (km) Direction 


Protected Forest 


Gorbi  PF               6.5 N & NNE 


Uska PF 7.5 NW 


Parari PF 2.5 WNW 


Chokhra PF 4.5 SW 


Merhauli PF 4.5 S & SSE 


Teldah PF 5.5 WNW 


Reserved Forest 


Moher Reserved Forest Core Zone S, SE, E 


 
Areas under various vegetation classifications in study area and the site are given in Table 
4.26 & Table 4.27 respectively. 


Table 4-26: Classification of vegetation in Study Area 
Forest Names Area (ha.) Area (%) 


Dense Forest 14.5 4.61 


Open Forest 36.4 11.59 


Forest Blanks 0.6 0.19 


Forest Plantations 10.6 3.37 


Scrub Forest 25.9 8.24 


Scrub 12.6 4.00 


 
Table 4-27: Classification of vegetation in Project Site 


Forest Names Area (ha.) Area (%) 


Dense Forest 11.7 57.49 


Open Forest 1.57 7.40 


Forest Blanks 0.03 0.17 


Forest Plantations 0.02 0.11 


Scrub Forest 0.57 3.01 


Scrub 0.24 1.17 
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4.4.3 Methodology for Ecological Survey 
The structure and composition of vegetation and forest cover was studied by phyto-
sociological methods of vegetation survey. To characterize the vegetation in the study area, 
the data was analyzed for describing the properties of vegetation with reference to species 
composition and structural attributes expressed.  
 
The structure and composition of vegetation and forest cover was studied by quadrate 
method in the forest area and random observation in the village areas. The quadrate method 
includes laying down of a square sample plot of suitable size for detailed analysis of 
vegetation. It may be a single sample plot or may be divided in to several subplots. For 
studying forest community quadrate equivalent to one-tenth ha. (10m x 10m) were used, 
whereas for studying shrubs the quadrates of smaller sizes (5m x 5m) were used. 
 
The species of the flora and fauna in the Study area was also collected from the Forest 
Range Office, Waidhan, District: Singrauli. 
 


4.4.3.1 Species of Terrestrial Flora 
The terrestrial floral species consist of Tropical deciduous tree species, shrubs and dry 
deciduous grasses. The main tree species in the area are Terminalia tomentosa (Saj), 
Terminalia ahata (Kahu), Terminalia chebula (Myrobalam),  Delbergia sisso (Shisam), 
Madhuca latifolia(Mahua), Aegle marmelos (Bel), Acacia catechu (Cutch tree/Khair), 
Lagerstomia parviflora (Nandi), Zizyphus Mauritian (Jujube tree) and Zizyphus oenopila 
(Jackal jujube). 
 
The composition of herbaceous species was Bahunia vahili (Potter leaves), Bamboosa 
aurundinaceae (Black bamboo), Gmelina arborea (Sky flower), Cocculus hirsutus (jamiti-ki-
bel), Tinospora cordifolia (Gulancha) etc.  
 
To conduct the primary survey of forest in the core zone area all the floral species have been 
divided in three categories namely Sal, Sajja and Satkatha. A total 938979 no. of trees is 
found in the core zone area. The details of vegetation found in the core zone area are given 
in Table 4.28.  


Table 4-28: Vegetation in Core Zone 
Forest Names Unit No. 


Total Forest Area ha. 1198.0 


Forest Quality Quality IVB and VB 


Forest Density  0.2 – 0.4 


Estimated Number of Trees No. 938979 
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The details of the floral species present in the core zone and buffer zone are mentioned in 
Table 4.29 and Table 4.30 respectively.  


Table 4-29: List of Flora in Core Zone 
Common Name Botanical Name Family 
Large Trees 
Achar Buchanania lanzan Anacardiaceae 
Arjun Terminalia arjuna Combretaceae 
Aam Mangifera indica Anacardiaceae 
Imali Tamrindus indica Caesalpiniaceae 
Kathmoor Ficus hispida Moraceae 
Kala Siras Albizia lebbek Mimosaeae 
Kussum Schleichera oleosa Sapindaceae 
Kekad Garuga pinnata Burseraceae 
Kaith Limonia Rutaceae 
Kem (Mundi) Mitragyna parvifolia Rubiaceae 
Khair Acacia catechu Mimosaeae 
Gular Ficus glomerata Moraceae 
Chichwa Albizzia odoratissima Mimosaeae 
Jamun Eugenia jambolana or Syzygium 


cumini L 
Myrtaceae 


Tendu Diospyros melanoylon Ebenaceae 
Dhahpalash Cordia macleodii Boraginaceae 
Dhaman  Grewia tiliaefolia Tiliaceae 
Dhawara Anogeissus latifolia Combretaceae 
Dhobil Dalbergia paniculata Papilionaceae 
Neem Azadirachta indica Meliaceae 
Pakar Ficus infectoria Moraceae 
Peepal Ficus religiosa Moraceae 
Bad Ficus bengalensis Moraceae 
Bahera Terminalia bellerica Combretaceae 
Beejasal Pterocarpus marsupiam Papilionaceae 
Bel Aegle marmelos Rutaceae 
Bhirra Chloroxylon swietenia Meliaceae 
Bhorasal Hymenodictyon excelsum Rubiaceae 
Mahua Madhuca indica Sapotaceae 
Mokha Schrebera swietenioides Oleaceae 
Shisham Dalbergia latifolia Papilionaceae 
Safed Siras Albizzia procera Mimosaeae 
Sagun Tectona grandis Verbenaceae 
Saj Terminalia tomentosa Combretaceae 
Sal Shorea robusta Depterocarpaceae 
Salai Boswellia serrata Burseraceae 
Seja Lagerstroemia parviflora Lythraceae 
Semal Salmalia malbarica Malvaceae 
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Common Name Botanical Name Family 
Sonpakad Ficus tomentosa Moraceae 
Sonpader Radermachera xylocarpa Bignoniaceae 
Haldu Adina cardifolia Rubiaceae 


Small Trees 
Amaltash Cassia fistula Caesalpiniaceae 
Amta Bauhinia malabarica Caesalpiniaceae 
Kewlar Bauhinia purpuraca Caesalpiniaceae 
Jamrasi Elaeadendron glaucum Celastraceae 
Deekamali Gardenia resinifera Rubiaceae 
Tilwan Wendiandia exserta Rubiaceae 
Ber Zizyphous jujuba Rahmnaceae 
Maidalkadhi Litsea gluinosa Lauraceae 
Mainfal Randia dumetorum Rubiaceae 
Lokhandi Laxora arborea Rubiaceae 
Sehra Baqhinia retusa Caesalpiniaceae 


Shrubs 
Akol Alangium salvifolium Cornaceae 
Adusa Adhatoda vasica Acanthaceae 
Apamarg Achyranthes aspera Amaranthaceae 
Arandi Ricinus communis Euphiorbiaceae 
Aak Calotropis gigantea Asclepiadaceae 
Kurka Gardenir gummifera Rubiaiere 
Jangali Mehandi Dodonea viscosa Saoindaceae 
Gudsakari Grewia hirsuta Tiliaceae 
Gokharu Tribulus terrestris Zygophyllaceae 
Godharu Xanthlum strumarium Compositae 
Chipati Besmodium pulchellum Papilionaceae 
Chireta Andrographis paniculata Acanthaceae 
Jondhratni Antideshma ghassembilla Euphorbiaceae 
Tulsi Ocimum sanctum Labiateae 
Marorfali Helieteres isora Sterculiaceae 
Mohti Vernonia divergens Compositae 
Raimunia Lantana camara Verbenaceae 
Harsingar Nyctanthes arbortristis Oleaceae 
Vantulshi Daedalacanthus purouraseens Abanthaceae 
Makor Zizyphus oenoblla Rhamnaceae 


Vines 
Kiwanch Mucuna pruita Papilionaceae 
Kevati Ventilago alyculata Rhamnaceae 
Dhimarbel Ichnocarpus frutescens Apocynaceae 
Tupbell Derris scandens Leguminnosae 
Doodhbel Vallaris solanaceae Apocynaceae 
Nagbel Cryptolepis buchanani Combreteaecae 
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Common Name Botanical Name Family 
Palashbel Butea superba Papilionaceae 
Pasaran Clematis smilacifolia Ranunculaceae 
Bechandi Dioscorea daanona Dioscoreaceae 
Makor Zizyphus oenoplia Rhamnaceae 
Malkangini Celastrus paniculata Celastraceae 
Mahul Bauhinia vahlii Papilionaceae 
Ramdataun Smilax zeylanica Liliaceae 
Rauni Acacia pennata Mimoseae 
Source: Forest Working Plan 


Table 4-30: List of Flora in Buffer Zone 
Common Name Botanical Name Family 
Large Trees 
Achar Buchanania lanzan Anacardiaceae 
Arjun Terminalia arjuna Combretaceae 
Aam Mangifera indica Anacardiaceae 
Aonla Embilica officinalis Euphorbiaceae 
Imali Tamrindus indica Caesalpiniaceae 
Kathmoor Ficus hispida Moraceae 
Kalla Dillenia  pentagyna Dilleniaceae 
Kasaio Bridelia retusa Euphorbiaceae 
Kari Milusa tomentosha Annonaceae 
Kumbhi  Carerya arborea Myrtaceae 
Kullu  Sterculia urnens Sterculiaceae 
Kussum Schleichera oleosa Sapindaceae 
Kekad Garuga pinnata Burseraceae 
Kaith Limonia Rutaceae 
Kem (Mundi) Mitragyna parvifolia Rubiaceae 
Khair Acacia catechu Mimosaeae 
Gamari Gmelina acborea Verbenaceae 
Gular Ficus glomerata Moraceae 
Chichwa Albizzia odoratissima Mimosaeae 
Chirol Holoptelea integrifolia Mimosaeae 
Jamun Syzygium cuimini Myrtaceae 
Jaymangal Oroxylim indicum Bignoniaceae 
Jhingan Lannea coromandalica Anacardiaceae 
Tinsa Ougenia oojeinensis Papilionaceae 
Toon Cedrela toona Meliaceae 
Tendu Diospyros melanoylon Ebenaceae 
Dhahpalash Cordia macleodii Boraginaceae 
Dhaman  Grewia tiliaefolia Tiliaceae 
Dhawara Anogeissus latifolia Combretaceae 
Dhobil Dalbergia paniculata Papilionaceae 
Neelgiri Cucalyptus Spp Myrtaceae 
Neem Azadirachta indica Meliaceae 
Pakar Ficus infectoria Moraceae 
Padar Stereospermum suaveolens Bignoniaceae 
Pangra Erthrina suberosa Papilionaceae 
Peepal Ficus religiosa Moraceae 
Poola Kydia calycina Malvaceae 
Bad Ficus bengalensis Moraceae 
Bahera Terminalia bellerica Combretaceae 
Beejasal Pterocarpus marsupiam Papilionaceae 







EESSIIAA  
SSTTUUDDYY  


MMoohheerr  aanndd  MMoohheerr--AAmmlloohhrrii  EExxtteennssiioonn  CCaappttiivvee  CCooaall  
BBlloocckk  ffoorr  SSaassaann  UUllttrraa  MMeeggaa  PPoowweerr  PPrroojjeecctt,,  SSiinnggrraauullii,,  
MMaaddhhyyaa  PPrraaddeesshh,,  IInnddiiaa  


CCHHAAPPTTEERR  44  


BBAASSEELLIINNEE  
EENNVVIIRROONNMMEENNTT 


 


4-27 
 


Common Name Botanical Name Family 
Bel Aegle marmelos Rutaceae 
Bhirra Chloroxylon swietenia Meliaceae 
Bhorasal Hymenodictyon excelsum Rubiaceae 
Mahua Madhuca indica Sapotaceae 
Mokha Schrebera swietenioides Oleaceae 
Riunja Acacia leucophloca Mimosaeae 
Rohan Soymida fabrifuga Meliaceae 
Lasoda Cordia dichotoma Boraginaceae 
Shisham Dalbergia latifolia Papilionaceae 
Safed Siras Albizzia procera Mimosaeae 
Sagun Tectona grandis Verbenaceae 
Saj Terminalia tomentosa Combretaceae 
Sal Shorea robusta Depterocarpaceae 
Salai Boswellia serrata Burseraceae 
Seja Lagerstroemia parviflora Lythraceae 
Semal Salmalia malbarica Malvaceae 
Sonpakad Ficus tomentosa Moraceae 
Harra Terminalia chebula Combretaceae 
Haldu Adina cardifolia Rubiaceae 
Small Trees 
Amaltash Cassia fistula Caesalpiniaceae 
Amta Bauhinia malabarica Caesalpiniaceae 
Asta Bauhinia racemosa Caesalpiniaceae 
Kakai Flacourtia indica Flaeourtiaceae 
Kachnar Bauhinia veriegata Caesalpiniaceae 
Kathjamun Syzygium heyneanum  Mytraceae 
Kewlar Bauhinia purpuraca Caesalpiniaceae 
Gabandi Cochlospermum religiosum Bixaceae 
Gilchi Casearia graveclens Samoyoaceae 
Ghot Zizyphus xylopyra Rahmnaceae 
Jamrasi Elaeadendron glaucum Celastraceae 
Deekamali Gardenia resinifera Rubiaceae 
Tilwan Wendiandia exserta Rubiaceae 
Papda Gardenia latifolia Rubiaceae 
Fetra Gardenia turgida Rubiaceae 
Ber Zizyphous jujuba Rahmnaceae 
Bilsena Limonia acidissima Rutaceae 
Bhilama Scmecarpus anacardium Anacardiaceae 
Maidalkadhi Litsea gluinosa Lauraceae 
Mainfal Randia dumetorum Rubiaceae 
Roli Mallotus philippinensis Euphorbiaceae 
Lokhandi Laxora arborea Rubiaceae 
Sehra Baqhinia retusa Caesalpiniaceae 
Shrubs 
Akol Alangium salvifolium Cornaceae 
Adusa Adhatoda vasica Acanthaceae 
Apamarg Achyranthes aspera Amaranthaceae 
Arandi Ricinus communis Euphiorbiaceae 
Aak Calotropis gigantea Asclepiadaceae 
Karonda Carissa opaca Apocynaceae 
Kala basa Colebrookia oppositifolia Labiatae 
Kurachi Holarrhena antidysentrica Apocynaceae 
Kora Pogostemon benghalensis Labiatae 
Kali musali Curoulige orihiodus Amoniyllidaceae 
Kela Jangli Musa sapiertum Musaleae 
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Common Name Botanical Name Family 
Kurka Gardenir gummifera Rubiaiere 
Khatua Antidesma diandrum Euphorbiaceae 
Khursi Grewia rothil Tilliaceae 
Jangali Mehandi Dodonea viscosa Saoindaceae 
Gudsakari Grewia hirsuta Tiliaceae 
Gokharu Tribulus terrestris Zygophyllaceae 
Godharu Xanthlum strumarium Compositae 
Chipati Besmodium pulchellum Papilionaceae 
Chireta Andrographis paniculata Acanthaceae 
Jondhratni Antideshma ghassembilla Euphorbiaceae 
Jharneri Zizyphus nummularia Rhamnaceae 
Jhau Tamrix dioica Tamaricaceae 
Tulsi Ocimum sanctum Labiateae 
Thuar Euphorbia neriifolia Euphorbiaceae 
Dhavai Woodfordia fructicosa Lythraceae 
Neelguri  Vitex nigundo Verbenaceae 
Neel Indigofera pulchella Papilionaceae 
Pawar Cassia tora Caesalpiniaceae 
Bankapas Thespesia lampas Malvaceae 
Banrahar Moghania semialata Papilionaceae 
Bividhang Embelia robusta Myrsinaceae 
Besram Ipomea pes-caparae Convolvulaceae 
Bhatkataiya Solanum nigrum Solanaceae 
Bhirangraj Eclipta prostrate Compositae 
Marorfali Helieteres isora Sterculiaceae 
Mohti Vernonia divergens Compositae 
Raimunia Lantana camara Verbenaceae 
Satawari Asparagus recemosus Liliaceae 
Sitafal Anona squamosa Anonaceae 
Harsingar Nyctanthes arbortristis Oleaceae 
Vantulshi Daedalacanthus purouraseens Abanthaceae 
Makor Zizyphus oenoblla Rhamnaceae 
Ratanjot Jetropha curcus Euphorbiaceae 
Raimuniya Latana acovieata Verbenaceae 
Vines 
Kiwanch Mucuna pruita Papilionaceae 
Kevati Ventilago alyculata Rhamnaceae 
Gunga Abrus precatorious Papilionaceae 
Gauj Milletia auriculata Papilionaceae 
Dokarbel Ampelocissus latifolia Vitaceae 
Dhimarbel Ichnocarpus frutescens Apocynaceae 
Tupbell Derris scandens Leguminnosae 
Doodhbel Vallaris solanaceae Apocynaceae 
Nasarbal Butea parviflora Papilionaceae 
Nagbel Cryptolepis buchanani Combreteaecae 
Palashbel Butea superba Papilionaceae 
Pasaran Clematis smilacifolia Ranunculaceae 
Bechandi Dioscorea daanona Dioscoreaceae 
Makor Zizyphus oenoplia Rhamnaceae 
Malkangini Celastrus paniculata Celastraceae 
Mahul Bauhinia vahlii Papilionaceae 
Ramdataun Smilax zeylanica Liliaceae 
Rauni Acacia pennata Mimoseae 
Grasses 
Kansh Saceharum spontaneoum Gramineae 
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Common Name Botanical Name Family 
Kush Desmostachya bipinnata Gramineae 
Kushal Heteropogon contortus Gramineae 
Khas Vetivania zizanioides Gramineae 
Gunher Themeda guadrivalais Gramineae 
Cheer Imperata cylindrical Gramineae 
Jhani Aristida setaceae Gramineae 
Doob Cynodom dactylon Gramineae 
Foolbahari Thysanolaena maxima Gramineae 
Fooli Apude mutica Gramineae 
Bahyadanda Arundo donax Gramineae 
Bhurbhusi Eragrostis tenella Gramineae 
Choti bhurbhusi Eragrostis interrupta Gramineae 
Bharvel Dichanthium annulatum Gramineae 
Moonge Erianthus munja Gramineae 
Moya Pennisetum hohenackeri Gramineae 
Rusa Cymbopogan martini Gramineae 
Sabai Eulaliopsis binata Gramineae 
Other plants 
Amarbel Cuscuta Reflexa Convolvulaceae 
Chhend Phenoix acaulis Palmae 
Bandha Dendrophthoe falcata Loranthaceae 
Bamboo Dendrocalmus strictus Gramineae 
Vanda Vandal terrs Grchidaceae 
Source: Forest Working Plan 


 
4.4.3.2 Faunal Environment 
Among the faunal groups birds are most conspicuous, which are commonly seen in all the 
habitat types of terrestrial origin. As already discussed, the project site is surrounded with 
Protected Forest and Reserved Forest. There is no wildlife sanctuary in the study area. A 
few wild mammalian species of scheduled wildlife category have been reported by Forest 
Department in the Protected Forest areas of the study area. General birds, amphibians, 
reptiles and some domesticated animals have also been reported in the study area. 
  
Terrestrial species in the study area can be classified into mammals, reptiles, amphibians 
and birds. The wild species are mostly monkeys. As the project area is surrounded by active 
mines, the possibility of wild animals in the project compartments is remote. 
   
The number of species of fauna in the core and buffer zone are mentioned in Table 4.31, 
4.32 and Table 4.33 respectively. 


Table 4-31: List of Fauna in the study area 
Common Name No. of found Schedule 
Panther 6 I 
Wild Boar 28 III 
Sloth Bear 20 I 
Barking Deer 5 III 
Peacock 16 I 
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Common Name No. of found Schedule 
Blue Bull 3 III 
Common Langur 282 II 
Rhesus Macaque 196 II 
Hyenas 17 III 
Indian Hare 30 IV 
Wolf 4 I 
Jackal 25 II 
Indian Gazella 7 I 


Table 4-32: List of Fauna in Core Zone 
Common Name Schedule 
Wild Boar III 
Blue Bull III 
Common Langur II 
Rhesus Macaque II 
Hyeana III 
Indian Hare IV 
Jackal II 


Table 4-33: List of Fauna in Buffer Zone 
Common Name Schedule 
Panther I 
Wild Boar III 
Sloth Bear I 
Barking Deer III 
Peacock I 
Blue Bull III 
Common Langur II 
Rhesus Macaque II 
Hyeana III 
Indian Hare IV 
Wolf I 
Jackal II 
Indian Gazella I 
 
4.4.3.3 Endangered Species  
Endangered species or faunal habitats according to the Schedule-I of Wildlife Protection Act, 
1975 have been recorded within the Waidhan Forest Range. These are Panthera tigris, 
Panthera pardus, Melursus ursinus, Bos gaurus and Tetracerus quadricomis. But within 5km 
from core zone no endangered species were found. 
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4.4.3.4 Flight paths and migratory corridors  
The study areas do not represent any migratory paths or corridors to the birds and 
mammalian fauna as per certificate issued by the forest Department. 
 


44..55  DEMOGRAPHY & SOCIO-ECONOMIC ENVIRONMENT  
The prevailing status of demography and Socio-economic environment includes the 
demographic characteristics and socio-economic condition of the people in the area and 
illustrated in Table 4.34. This comprises of demographic profile, infrastructure, socio-
economic condition, literacy and lifestyle etc. The proposed project will have some impact on 
the socio-economic environment of the people of surrounding villages experiencing 
development in the study area.    


Table 4-34: Socio Economic Condition(Core Zone)  
S. No. Characteristics Values 


1 Total Household 817 


2 Total Population 4331 


3 Population below 6 years 627 


4 Social categories Scheduled Caste 215 


Scheduled Tribe 183 


5 Household size 5.3 


6 Gender Ratio 821 


7 Literacy rate 82.5 


8 Work Participation Rate 27.7 


9 Categories of Workers Total Workers 1201 


Main workers 1187 


Marginal workers 14 


Non-Workers 3130 


Source: Primary Census Abstract, Census of India 2001 
 


4.5.1 Socio-economic Environment of Buffer Zone (Secondary Data) 
The Buffer Zone includes 66 villages surrounding the Core Zone and some colonies of the 
Municipal Corporation areas of Singrauli. Jayant, Gorbi, Nawanagar, Amlohri, and Nigahi 
Mines lie in the buffer zone. The socio-economic condition of the Buffer Zone is explained in 
the following section. 


4.5.1.1 Demographic Profile  
According to the 2001 census the Buffer Zone area has a population of 2,48,778 with an 
annual growth rate of 3.9%. The density of the population is quite high of about 792. The 
average household size of the area is 4.8 persons. This indicates the family size is not very 
big in the area and there is a predominance of nuclear families.       
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The percentage of male population of the area is 53.4% and female population is 46.6%. 
The gender ratio of the area is very low at 871. The population under 6 years of age is 
46681, which is 18.8% of the total population. However the gender ratio under 6 years is 
better at 947. The low gender ratio in this area may be attributed to high rate of immigration 
of labours to this area as unskilled and semi-skilled workers. 


Table 4-35: Demographic Profile of Buffer Zone 
Parameters Values 


Household 46897 


Total population 248778 


Male 132969 


Female 115809 


Population under 6yrs of age. 46681 


Household size 5.3 


Percentage of Male 53.4% 


Percentage of Female 46.6% 


Gender Ratio 871  


Percentage of Population below 06 years 18.8% 


 
Social Composition 
In the area under study, the scheduled caste population is 14.8% while the Scheduled Tribe 
population is 11.1% of the total population. The area is dominated by OBCs and about 48% 
of the population belongs to the above category.  The rest population belongs to higher 
castes. 


4.5.1.2 Literacy rate  
The Literacy rate of the region is moderate and as shown in Table 4.36 it is 64.2 %. This 
figure is higher than the national average. The female literacy rate of the study area which is 
48.0% is lower than the male literacy rate of 78.1%.  The female Literacy rate is lower than 
National Average Literacy Rate. It was found that the girls were not allowed to go outside the 
villages for studies and thus their educational attainment was restricted to maximum primary 
level. 


Table 4-36: Social Status 
Parameters Values 


Scheduled Caste 36783 


Scheduled Tribe 27515 


No. of Literates 129723 


Total Female Literates 37554 


Proportion of Scheduled Caste  14.8% 


Proportion of Scheduled Tribe  11.1% 
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Parameters Values 


Literacy Rate 64.2% 


Female literacy rate 48.0% 


 
4.5.1.3 Economic and Occupational Structure 
The economic and occupational structure reflects the economic environment of the study 
area. The composition of the workers to total population and the composition of the workers 
groups in the study area has been studied and described in this section and their numbers 
are listed in Table 4.37. 


Table 4-37: Occupational Structure 
Parameters Population 


Total Workers 79331 


Total Main Workers 66432 


Total Marginal Workers 12899 


Total Non-Workers 169447 


Work Participation Rate 31.8% 


 
The economic status of the people in the study area is highlighted by the Work Participation 
Rate of the area which is 31.8% among the total population of 2,48,778. The Work 
Participation Rate is moderate where total workers are 63,406. The occupational structure of 
the study area is studied with reference to Main Workers and Marginal Workers and the 
Non-workers. The percentage of main workers is 26.7%, marginal workers are 5.2% and 
non-workers are 68.1%. It was found that due to absence of irrigation facilities and poor soil 
fertility, people of the area were not fully dependent on agriculture and mainly worked as 
miners in neighbouring mines. Due to rapid industrialization of the area, employment in the 
secondary sector is much more in demand. 
 
4.5.2 Infrastructure 
The core zone of the study area consisting of Moher, Amlohri and Nuagarh village falls 
under Singrauli Municipal area. Most of the villages in the Buffer Zone are electrified. All 
required infrastructure are available in Singrauli Town. The Table 4.38 shows the amenities 
available in the surrounding villages and the amenities available in the municipal corporation 
area of Singrauli which include the Core Zone mostly.  


Table 4-38: Infrastructure Facilities 


Facilities Types of facilities Buffer Zone 
villages 


Singrauli 
Municipality 


Education Facilities 
Primary School 52 125 
Middle School 11 34 
Secondary School 5 17 
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Facilities Types of facilities Buffer Zone 
villages 


Singrauli 
Municipality 


Senior Secondary School 2 10 
College (incld Polytechnic) 0 4 


Medical Facilities 


Primary Health Center 1 1 
Primary Health Sub Center 7 0 
Health Centre 1 00 
Hospitals 0 5 
Mother Child Welfare Centre 2 0 
Community Health Center 3 0 


Drinking Water 


Tap NA NA 
Well Available Available 
Tank  Available Available 
Tube well A Available 
Hand pump Available Available 


Post & Telegraph 
Facilities 


Post Office 10 2 
Phone Connection 33 NA 
Post & Telegraph office 3 2 


Banking Facilities 
Commercial Bank 1 18 
Co-operative Bank 1 2 


Credit Societies 
Agricultural Credit Societies 1 1 
Non-Agricultural Credit 
Societies 


1 18 


Power Supply 


Domestic 7 villages 


Available 
Agriculture 3 villages 
Others 2 villages 
All Purpose 45 villages 


 
4.5.2.1 Occupational Health 
The occupational health risks involved in coal mines mainly includes mechanical injuries, 
chemical hazards, inhalation of dusts and noise deafness. In the study area the general 
health status of the people were found to be normal. Only normal diseases such as diarrhea, 
malaria, skin and lungs infections and fever were reported.  
Out of the above mentioned illnesses, only lungs infection can be classified as occupation 
related diseases and could be attributed to predominance of mining activities in the study 
area. 
 
4.5.3 Socio-economic condition of Core Zone (Primary Survey) 
Core Zone consists of some parts of Moher village. Administratively, Moher is not a village 
but is part of the Ward 3 of Singrauli Municipal Corporation. Some hamlets of Moher, 
Amlohri and Nuagarh villages come under direct impact of the project because these 
hamlets are located within the Core Zone area.  
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The total population of Ward 3 is 4331 with 817 households having 5.3 household sizes. The 
gender ratio is 810 with 82.5 literacy rate.  
 
4.5.4 Census of PAFs 
People affected by the project have been classified as per definitions in GoMP’s Model R&R 
Policy, 2002, which are reproduced below: 
 
A Displaced Person (DP) 
Any person who is displaced because the land is required or is likely to be required for 
development of the project; and who is normally a resident of and carried out some trade, 
profession to earn his livelihood in the concerned area as notified in the concerned 
notification published under section 4 of the Land Acquisition Act at least for a period of one 
year preceding the date of publication of such notice OR is tilling land in the concerned area 
at least for a period of 3 years preceding the date of publication of such notice. 
 
A Displaced Family (DF) 
• A family consisting of a project displaced person and his spouse, along with minor 


children and other relations such as widowed mother, widowed or unmarried sister, 
unmarried daughter or old father.  


• Every son/ daughter/ brother who has attained maturity (> 18 years old) on or before the 
date of publication of notice under section 4 of LA Act is considered as a separate family 
unit. 


 


Landless person: Any single person or along with his family who does not hold any farm 
land and does not have any land in his name for agriculture. Also those persons who are 
tilling the land owned by someone else will be considered in this category.   


 


Small Farmer: Any farmer who owns 2 hectare or less of non-irrigated land or owns 1 
hectare or less of irrigated land 


 


Marginal Farmer: Any farmer who owns 1 hectare or less of non- irrigated land or 1/2 
hectare or less of irrigated land. Coverage of the survey is given in Table 4.39. 


Table 4-39: Affected Households 
S. No. Village No of affected households 


1. Moher 317 


2. Bengabasti 22 


3. Amlohri 204 
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S. No. Village No of affected households 


4. Naugarh 74 


Total 617 


 
As per definition of MP R&R Policy 2002, the 617 affected households comprises 898 
families, with every adult son, daughter and brother who have attained 18 years age as on 
Section 4 notification date being treated as a separate family. 
 


4.5.4.1 Land Ownership Pattern 
The land ownership pattern has been studied based on the land owned by the landowners. 
The Table 4.40 gives the status of land ownership 


Table 4-40: Land Ownership Pattern 


Village Land holding 
(acres) General Scheduled 


Caste 
Scheduled 


Tribe OBC All % 


Moher 
 
 


<2.5 16 8 20 105 149 64.2 
2.5 to 7.5 6 8 28 32 74 31.9 
>7.5 3 0 3 3 9 3.9 
Total 25 16 51 140 232 100.0 


Bengabasti 
 
 


<2.5 0 0 5 0 5 71.4 
2.5 to 7.5 0 0 2 0 2 28.6 
>7.5 0 0 0 0 0 0.0 
Total 0 0 7 0 7 100.0 


Amlohri 
 
 


<2.5 2 23 3 44 72 55.4 
2.5 to 7.5 0 16 1 33 50 38.5 
>7.5 3 2 0 3 8 6.2 
Total 5 41 4 80 130 100.0 


Naugarh 
 
 


<2.5 15 2 0 5 22 56.4 
2.5 to 7.5 9 0 0 4 13 33.3 
>7.5 2 0 0 2 4 10.3 
Total 26 2 0 11 39 100.0 


All 
 
 


<2.5 33 33 28 154 248 60.8 
2.5 to 7.5 15 24 31 69 139 34.1 
>7.5 8 2 3 8 21 5.1 
Total 56 59 62 231 408 100.0 


 
From the above table it can be seen that most of the respondent households (61%) fall 
under the category of marginal farmers and own one or less than one hectare (~2.5 acre) of 
land. The number of large farmers is very limited and the maximum number of large farmers 
is found in Amlohri. 
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4.5.4.2 Occupational Status 
The study found that of the 617 families, 408 families own land and the Table 4.41 shows 
that most are engaged in farming. 


Table 4-41: Occupation Profile of the Affected People 
Village 


Occupation 
Moher Bengabasti Amlohri Naugarh All 


Unemployed 


  


No. 348 57 274 90 769 


% 24.2 54.8 24.4 21.2 24.9 


Farming on own land 


No. 174 4 121 37 336 


% 12.1 3.8 10.8 8.7 10.9 


Farming on other's land


No. 26 0 34 8 68 


% 1.8 0.0 3.0 1.9 2.2 


Housewives 


  


No. 323 27 268 102 720 


% 22.5 26.0 23.9 24.0 23.3 


Students 


  


No. 435 7 333 130 905 


% 30.3 6.7 29.7 30.6 29.3 


Casual labor 


  


No. 131 9 92 58 290 


% 9.1 8.7 8.2 13.6 9.4 


Total  1437 104 1122 425 3088 


 


4.5.4.3 Income Level 
The households get their livelihood through various means. They mainly include cultivation 
and non-agricultural labourers followed by agricultural labourers. Agriculture is the main 
income generating activity in the project area which generates around 70% of the revenue. 
Income pattern is depicted in Table 4.42. 


Table 4-42: Income level of Affected Households 
Village 


Monthly income 
Moher Bengabasti Amlohri Naugarh All 


< Rs.2000/- 


  


N 161 12 121 38 332 


% 50.8 54.5 59.3 51.4 53.8 


Rs.2000 to 5000/- 


  


N 124 10 68 26 228 


% 39.1 45.5 33.3 35.1 37.0 


> Rs.5000/- 


  


N 32 0 15 10 57 


% 10.1 0.0 7.4 13.5 9.2 


Total 317 22 204 74 617 
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As the above table shows, most of the target population is extremely poor and below the 
poverty line (Poverty Line is defined as the per capita expenditure level, adjusted for 
inflation, by which intake of 2400 kcal per capita per day in rural areas is met). About 54% of 
the respondents earn less than Rs 24,000 annually. This reflects that the scope of 
employment in this area is extremely low. Although people have landholdings, productivity is 
low due to bad soil conditions and poor water sources. 
  


4.5.4.4 House Layout Details 
Most of the houses found in the area were kutcha or semi-pucca with temporary asbestos/ 
tin roof. Cowsheds and place for other domestic animals were within the courtyard of the 
houses. Kitchens were usually found in the courtyard with a sheltered alcove. Only four 
houses had toilet facilities and people practiced open defecation. Houses having toilets were 
located at a distance from the main house. 
 


4.5.4.5 Caste Characteristics 
Multiple caste groups and sub-groups inhabit the project area. The different classes of caste 
are grouped as Scheduled Castes (SC), Scheduled Tribes (ST), Other Backward Classes 
(OBC) and other General or Forward Castes. The village wise caste distribution is given 
below. 


Table 4-43: Village-wise distribution of Caste Categories of households 
 Caste 


Villages 
General Schedule Caste Scheduled Tribe OBC Total 


Moher 32 24 73 188 317 


Bengabasti 0 2 19 1 22 


Amlohri 6 65 27 106 204 


Naugarh 37 10 7 20 74 


Total 75 101 126 315 617 


Percentage 12.2 16.4 20.4 51.1 100.0 


In the areas under study, it was found that majority of the households (51%) belonged to the 
OBC category, followed by Scheduled Tribes (20.4%) and Scheduled Castes (16.4%). The 
general (higher) castes form 12.2%. 
 


4.5.4.6 Immovable Property 
Private assets likely to be lost due to the project are given in table below. These assets are 
mainly located within the residential area of affected households 







EESSIIAA  
SSTTUUDDYY  


MMoohheerr  aanndd  MMoohheerr--AAmmlloohhrrii  EExxtteennssiioonn  CCaappttiivvee  CCooaall  
BBlloocckk  ffoorr  SSaassaann  UUllttrraa  MMeeggaa  PPoowweerr  PPrroojjeecctt,,  SSiinnggrraauullii,,  
MMaaddhhyyaa  PPrraaddeesshh,,  IInnddiiaa  


CCHHAAPPTTEERR  44  


BBAASSEELLIINNEE  
EENNVVIIRROONNMMEENNTT 


 


4-39 
 


Table 4-44: Impacted Immovable Assets by Type 
Villages 


Assets  Moher Bengabasti Amlohri Naugarh All 


Trees 
No. 219 8 164 54 445 
% 69.1 36.4 80.4 73.0 72.1 


Well 
No. 308 1 154 67 530 
% 97.2 4.5 75.5 90.5 85.9 


Tube Well 
No. 2 20 41 5 68 
% 0.6 90.9 20.1 6.8 11.0 


Cattle shed 
No. 180 3 132 49 364 
% 56.8 13.6 64.7 66.2 59.0 


 
From the above table it can be observed that people are mostly loosing water sources and 
trees. During the rehabilitation, care has to be taken to develop water sources and plant 
trees in the area. 
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Project Understanding  


Group Discussion  


55..  PPUUBBLLIICC  CCOONNSSUULLTTAATTIIOONN  &&  IINNFFOORRMMAATTIIOONN  


    DDIISSCCLLOOSSUURREE  


55..11  INTRODUCTION 
The need for public consultation and disclosure arises from the universal belief that 
transparency and accountability are fundamental to fulfilling any development mandate and 
in strengthening public involvement in the decision making process. 
 
For all ‘Category A’ projects the project proponent or third party experts must have consulted 
with project affected communities in a structured and culturally appropriate manner. In 
projects with significant impacts on affected communities, the process must ensure their 
free, prior and informed consultation (FPIC) and facilitate their informed participation.  


55..22  OBJECTIVES OF COMMUNITY CONSULTATION 
Community Consultation was carried out in this project in order to minimize probable 
adverse impact of the project. The Community 
Consultation process has been carried out with the 
following objectives: 
o To inform potentially impacted communities / 


individuals about the  


 Probable time of initiation of project;  
 Time taken for disbursement of 


compensation; Nature of compensation;  
 Probable compensation amount for various 


categories of losses; 
o To solicit the views of affected communities/ 


individuals on social, economic and environment 
components and the significance of impacts; 


o To serve as an important tool for collecting 
information about the natural and the human 
environments, much of which would never be 
accessible through more traditional approaches 
of data collection; 


o To ensure enhanced public cooperation by creating awareness about purpose and 
benefits of the project. 
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55..33  INVOLUNTARY RESETTLEMENT 
This project will result in physical and economic displacement resulting from land rights for 
public sector project acquired through expropriation or the compulsory procedures through 
Land Acquisition Act of the host country. 
 
5.3.1 Land Requirement 
Private Land for the mine is being acquired by the State Government through the provisions 
of Land Acquisition Act, 1894 (amended in 1984) and forest land is diverted under provision 
Forest Conservation Act 1980. Total viilage wise land requirement mine lease area and OB 
dump is given in the Table 5.1. 


Table 5-1: Total Land Requirement for Coal & OB Area 


Purpose Village Private Land Government 
Land Forest Land Total 


Coal Block 
Moher 


including 
Bengabasti 


352.84 121.44 1064.72 1539.00 


OB Area 
Amlohri 


325.53 39.19 133.28 498.00 
Naugarh 


Total Land Requirement 678.37 160.63 1198.00 2037.00 
Source: Sasan Power Limited 
 


5.3.1.1 Impact on host community due to land acquisition 
The 617 houses i.e. 3088 persons will affected by the project. The socio-economic 
conditions of these households are given in Table 5.2. 
  


Table 5-2: Total Land Requirement for Coal & OB Area 
Village No. of 


households 
No. of 


persons 
SC ST Others Households 


with cattle 
BPL 


households 


Moher 317 1437 24 73 220 180 161 
Amlohri 204 1122 65 27 112 132 121 
Naugarh 74 425 10 7 57 49 38 
Bengabasti 22 104 2 19 1 3 12 
Total 617 3088 101 126 390 364 332 
The income pattern of the affected population shows that only 63 families are large farmers 
with a considerable no of landless agricultural labourers i.e. 228 families. The details in this 
regard are given below in the Table 5.3. 


Table 5-3: Income Pattern 


Landless Agri Labourers Rural Artisan/Small 
Trader/ Self Employed 


Small & Marginal 
Farmers Large Farmers 


SC ST Others Total SC ST Others Total SC ST Others Total SC ST Others Total
38 47 145 228 13 16 49 76 88 109 336 531 11 13 39 63 


As the host community is already exposed to the industrial activity in the surrounding area 
there is no distinct cultural identity was observed during the census survey including for ST 
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population. There is conscious effort not to disturb their cultural heritages and SPL will 
ensure replacement of similar structure in the rehabilitation colony if such structured being 
affected. 
 


55..44  REHABILITATION & RESETTLEMENT ACTION PLAN 


SPL approved R&R policy consist the provision of both NPRR, 2007 as well Govt. of 
Madhya Pradesh Model R&R Policy. The detailed comparison of SPL R&R policy with 
NPRR, 2007 and GoMP’s Model Rehabilitation & Resettlement Policy, 2002 are given in 
Table 5.4.  


Table 5-4: Comparative Analysis of R&R Policies 
Particulars SPL R&R Policy MP Policy 2002 National Policy 2007 


Land 
compensation 


@ current market rate @ rate as on Sec 4 
date 


@ rate as on Sec 4 date 


Eligibility Persons >=18 yr old 
considered as separate 
family 


 Persons >=18 yr old 
considered as separate 
family 


Family (irrespective of 
persons above 18 yrs age) 


R&R colony With basic facilities viz., 
Health Centre 
School & playgrounds 
Marketplace 
Panchayat Bhawan 
Library 
Herd Land 
Religious place 
Roads & Electricity 
Drinking water & 
sanitation 


With basic facilities viz., 
Health Centre 
School & playgrounds 
Marketplace 
Panchayat Bhawan 
Library 
Herd Land 
Religious place 
Roads & Electricity 
Drinking water & 
sanitation 


With basic facilities viz., 
Health Centre 
School & playgrounds 
Marketplace 
Panchayat Bhawan 
Library 
Herd Land 
Religious place 
Roads & Electricity 
Drinking water & sanitation 


Plot 5400 sq ft (501 sq m) 5400 sq ft (501 sq m) 2691 sq ft (250 sq m) 


House To all eligible families  No provision Only to BPL families 
House building 
Allowance 


As per Indira Awas 
Yojana 


As per Indira Awas 
Yojana 


Only to BPL families as per 
GoI program, if house not 
provided 


Transport 
Assistance 


Will be arranged by 
company for shifting 
within 25 kms and 
additional Rs 1,000 per 
family 


To be arranged by 
company / Rs 1,000 in 
lieu thereof 


Rs 10,000 per family 


R&R 
Allowances 


Rehabilitation 
Allowance: To all 
families 
Sustenance Allowance: 
To landless families 


Rehabilitation 
Allowance: To all 
families 
Sustenance Allowance: 
To landless agricultural 
labour & landless 
SC/ST families 


Rehabilitation Allowance: To 
families not given jobs 
Sustenance Allowance: To 
all families 
Compensation to rural 
artisans & families with cattle 
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Particulars SPL R&R Policy MP Policy 2002 National Policy 2007 
Education 
stipend 


To all school going 
children 
Girl child to get more 
stipend 


No provision No provision 


Scholarship To meritorious students 
for higher education 


No provision No provision 


Pension Rs 1,000 per month 
for people >=60 yrs old 


No provision Rs 500 per month 


Employment Priority to affected 
families based on skills 
Training for skills up 
gradation 


Priority to affected 
families based on skills 
Training for skills up 
gradation 


Priority to affected families 
based on skills 
Training for skills up 
gradation 


 
As per approved SPL R&R Policy, displaced families will be provided the following 
compensation (apart from compensation legally due under Land Acquisition Act depending 
on category of the family/ person) (Table 5.5). 


Table 5-5: Rehabilitation Entitlements – one time payment 
Category of Displaced 
Family  Rehabilitation Entitlements 


Families whose land is 
acquired 


• Families of small & marginal farmers to get Rs 15,000 for 1 year 
as rehabilitation allowance 


• Other land owner families to get Rs 7,500 for 1 year as 
rehabilitation allowance 


Landless families, who do 
not own any farm land 


• Rs 15,000 for 1 year as rehabilitation allowance to agricultural 
labour families.  


• Rs 7,500 to other landless families.  
SC/ST displaced families • Rs 15,000 for 1 year as rehabilitation allowance 
Families whose house is 
being acquired 


• Families have the options to take plot and/or house and/or cash 
compensation in lieu thereof  


• Free transportation facility for each displaced family within 25 km., 
Shifting Charges Rs. 1000 for each eligible displaced family. 
Dismantling Charge as applicable.  


• Residential plot of 60’ x 90’ is being provided together with a 
ready to use house. 


 
The SPL will try to replicate socio-cultural and religious ties of the existing host community at 
the resettlement site with participation and consultation of such families. Any families need 
special attention to avail rehabilitation support will be provided. An action plan regarding 
schedule of process of consultation, disclosure, grievance readdressal, support at the site to 
the affected is already in place and monitoring cell of SPL is executing the same. 
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SPL will also provide land purchase assistance to those affected families who want to 
purchase. This will be done through local revenue personnel. Wherever preferred, SPL will 
include livelihood restoration programmes for rehabilitation of the land owner. 
 


55..55  PUBLIC CONSULTATION 
5.5.1  Public Involvement 
To ascertain the specific views of the community and stakeholders about the project, the EIA 
has been undertaken in an environment of open consultation. The entire process has been 
through free, prior, and informed consultations with stakeholders, including local 
communities, NGOs, various levels of government, inter-ministerial committees, and outside 
stakeholders. These consultations have resulted in broad community support for the project. 
 
Public Consultation remains a continuous process. Apart from face-to-face discussions with 
affected people on demographic and resettlement issues that fed information into the 
resettlement plan, specifically in the locality of the Project, public consultations were carried 
out at levels of village and local administration. 


Two series of consultations with project affected household has been done by the consultant 
on behalf of the Sasan Power Limited in 2006 and 2008. 
 
5.5.2 Project Information Centre 
A Project Information Center of SPL was established in Waidhan in the year 2008.  This 
information centre has made the following information available to its visitors: 
• Written and audiovisual information about the Project and the methods of extraction to 


be used; 







EESSIIAA  


SSTTUUDDYY  


MMoohheerr  aanndd  MMoohheerr--AAmmlloohhrrii  EExxtteennssiioonn  CCaappttiivvee  CCooaall  
BBlloocckk  ffoorr  SSaassaann  UUllttrraa  MMeeggaa  PPoowweerr  PPrroojjeecctt,,  SSiinnggrraauullii,,  
MMaaddhhyyaa  PPrraaddeesshh,,  IInnddiiaa  


CCHHAAPPTTEERR  55  


PPUUBBLLIICC  
CCOONNSSUULLTTAATTIIOONN  


 


5-6 
 


 


• Project information sheets in both Hindi and English providing a general background to 
the Project and also on specific subjects such as open cast coal mining, programmes to 
boost local agricultural production, water management, resettlement and entitlements 
options; 


• Project news updates; 
 


5.5.3 Consultations with Key Government and Union Stakeholders 
Discussions about the project have been held with government representatives at the district 
and village levels. The purpose of these discussions was to: 
• Determine government stakeholder reactions to the project; 
• Obtain stakeholder views about potential project impacts on various economic, social, 


and environmental issues; 
• Develop strategies to minimize potential social and environmental impacts in 


consultation with government stakeholders; and 
• Ensure government participation in the design of impact mitigation measures. 


 
5.5.4 Consultations with NGOs and CBOs 
Meetings were held with local non-government 
organizations (NGOs) and community based 
organizations (CBOs) operating specifically within 
the study area as well as with those working on 
relevant studies, such as the health impact 
assessment, at the district level. 
  
5.5.5 Village- and/or Ward-Level 


Consultations 
Consultations were initiated at a village level with 
male and female representatives invited to discuss 
the proposed project. The goal of these 
consultations was to obtain their views on the 
positive and negative socio-economic impacts that 
may arise from the proposed project; and to obtain 
their suggestions on potential mitigation measures 
for these impacts. The consultations involved the 
distribution of project information sheets, oral 
presentations about the project, and detailed 
discussions on the stakeholders' opinions and 
queries in reference to the project. 
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5.5.6 Individual and Group Discussions 
Focused group discussions and interviews were held with various categories of people. The 
aims of these discussions were: 
• To obtain the views of various categories of vulnerable groups within the study area, to 


discuss the project's associated impacts and benefits on those groups, and to ascertain 
those groups' expectations regarding project benefits; 


• To hear suggestions for mitigating any anticipated adverse impacts and increasing 
anticipated benefits of the project; and 


• To obtain the opinion of these groups about potential socio-economic impacts of the 
proposed project. 
 


5.5.7 Subject Specific Surveys 
A number of surveys and studies have been undertaken, including: 
• A household demographic and socio-economic survey; 
• A resettlement survey to obtain the relocation preferences of persons facing 


displacement; 
• Interviews and qualitative and quantitative surveys to provide baseline information for a 


health impact assessment; and 
• Village checklist survey 
• Monitoring of various environment components like air, noise etc.  
 
Although these surveys and subject-specific studies have focused on accumulating specific 
information and socioeconomic data, they have also provided stakeholders an opportunity to 
ask questions and express opinions about the Project. 
 
The Project, although opposed by some people, is supported by the majority of local 
community residents, even with the understanding that a considerable number of residents 
will have to be resettled. Future concerns from affected people will be addressed via 
procedures outlined in the Rehabilitation & Resettlement Plan, and also via the Project 
information centers. 
 


55..66  MAJOR ISSUES FROM CONSULTATION 
5.6.1 Livelihood Issues 
• The titleholders were more or less willing to part with their property in lieu of proper 


compensation. The productivity of the area is low due to low soil quality and water 
scarcity. As a result of which people are just able to sustain themselves from their 
income. 


• The agricultural laborers were apprehensive about the land acquisition and opined that 
they are dependent on the fields for their livelihood and they do not have the skills of 
working in Coal mine. They were scared that if the agricultural lands were acquired they 
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would suddenly face threat of livelihood. The owners will get compensation and go away 
and they will be left without jobs or money, as they won’t be eligible for any 
compensation. 


• During consultation major opinion was that the project should be provided alternate 
source of livelihood to minimize the impact of the rehabilitation. 


• People were of the opinion that there won’t be any employment opportunities and 
economic development in the area. They were of the opinion that the tertiary 
employment will also be taken over by the outsiders who will come in search of jobs. 
 


5.6.2 Social and Cultural Issues 
• The people were scared that once the project starts, they would have to compete with 


outsiders who would migrate to this area. They also were of the opinion that they will 
lose their cultural identity and that their children will get spoilt by getting exposure to the 
outside world. 


• The people were apprehensive that if they are resettled to a new place, their social fabric 
will break and they will have to start their life afresh. They said that they would become 
servants in the hands of the rich people in their own birthplace. They wanted proper 
planning for resettlement so that people of each village were resettled in the same place 
and their social interaction continued in the same manner. 
 


5.6.3 Issues specific to women 
• To the women, one of the major issues was availability of drinking and domestic water. 


During summers, women had to travel outside to get water for domestic purpose. 
• Women stressed on employment opportunities for them. The women wanted the 


proponents to provide them with financial assistance so that they can start petty 
business ventures. 


5.6.4 Other Issues 
• Some people were scared of drastic increase in the pollution level in the area and the 


incidence of health problems was on the increase. However they were assured that 
utmost care will be taken to maintain proper environment balance and all machines 
required to reduce pollution will be used in the mine. 


• There was a general demand to improve the services and infrastructure of the area. 
People were of the opinion that education and training facilities, health facilities and road 
infrastructure in the area required improvement and proponent should take up the 
responsibilities for developing the same. People wanted the proponent to develop 
training institutes and support the existing schools of the area. 


• Majority of the people were of the opinion that the compensations should be paid well in 
advance so that they can get settled before the start of the construction work. 
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• It was requested by the people that a redressal system should be developed by the 
proponent so that the problems of the PAPs are heard and proper mitigation measures 
adopted. 
 


55..77  PUBLIC HEARING 
As per EIA Notification No. 1533 dated 14th September 2006 of MoEF, Government of India, 
public hearing was conducted at Govt. Secondary School (Rural) Tehsil- Singrauli for the 
proposed Moher and Moher Amlohri Extension 
Coal Block on 27.07.2008 at 11 A.M. 
 
As per provision of notification the date, time & 
place of public hearing was advertised in daily 
news paper Dainik Bhaskar, Navbharat, Dainik 
Jagran & local news paper Dainik Samay on June 
28th, 2008. For propaganda about the date, venue 
and time of public hearing, advertisement was 
made by putting banners, loud speaker 
announcement & photography on 26th July, 2008 
in neighboring villages. 
 
The public hearing was conducted by a panel, 
comprising of District Collector Singrauli and 
Regional Officer, Rewa, MPPCB along with other 
authorities, as well as SPL officials and 
Environment Consultants on behalf of project 
proponent. The local residents of the proposed 
project area and residents from neighboring 
villages were also present along with media 
representative.  
 
All the opinions, comments, suggestions made by 
the villagers are suitably complied and details of the same are given in Table 5.5. 


Table 5-6: Opinions & Compliance 


S. No. Name & address  Comments, Objection & 
Suggestion expressed Action Plan 


1 Prayaglal  
Village Amlohri  


We should be provided land in 
lieu of land acquired from us 
and our boys should get 
employment  


Employment opportunities will 
be provided as per State Govt. 
rehabilitation policy  


2 Sanjay Singh  
Village Bhakuwar  


I want to know about the 
measures to be taken by 
Project management at the 


Dust protector will be attached 
with drills.  
Plantation will be done to control 
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S. No. Name & address  Comments, Objection & 
Suggestion expressed Action Plan 


time of coal mining for the air 
pollution control 


dust emission.  
Water will be regularly sprayed 
on all roads & haul roads in and 
around the project site.  
The canopy cover & dust 
collector will be used in C.H.P. 
areas.  
Suitable measures will be 
adopted for checking soil 
erosion 6. Dust protection mask 
will be provided to all workers 


3 Mahendra Kumar 
Singh  
Village Amlohri  


What will be the dumping 
management for overburden 
during coal mining?  


For seven years the overburden 
will be kept in external dump 
area, then back filling will be 
start  


4 Ramlal Sah  
Village Amlohri 


We agree to the planning, but 
proper rehabilitation, 
compensation and employment 
should be provided.  


All basic infrastructural facilities 
e.g. School, Panchayat Bhawan, 
hospital, religious place, market, 
road, water, proper drainage & 
sanitation will be provided in 
rehabilitated villages. 
Compensation & employment 
opportunities will be as per 
rehabilitation policy.  


5 Lalan Kumar Panika  
Village Amlohri 


Project management should 
give in writing about the 
compensation to be provided 
to landless people.  


6 Ramsubhag Sah  
Village Amlohri 


The compensation should be 
provided to the affected 
villagers of neighboring villages 
due to coal mining as per Govt. 
of india rehabilitation policy. 
The people who are having 
house and are lease holders, 
should get compensation as 
per rules. Regular employment 
should be provided to them.  


7 Ramsukh vaishya  
Village Amlohri 


How the people will be 
compensated? Employment & 
medical treatment facility 
should be provided to land less 
people and school should be 
constructed.  


8 Shyamlal Sah  
Village Amlohri 


As per rehabilitation policy 
2007 we want compensation, 
employment for leaseholders 
and employment for all the four 
sons.  


In the rehabilitated villages, 
infrastructural facilities like 
School, Panchayat Bhawan, 
hospital, religious place, market, 
road, water, proper drainage & 
sanitation will be provided. 
Compensation & opportunities 
for employment will be given as 
per rehabilitation policy.  


9 Mukesh Tiwari  
Village Amlohri 


Please tell us, how much area 
& how many people will be 


In the coal mine 678.36 hectare 
private land will be acquired & 
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S. No. Name & address  Comments, Objection & 
Suggestion expressed Action Plan 


affected due to the proposed 
project?  


617 families will be affected.  


10 Chhotelal Basor  
Village Amlohri 


The project should come up 
only after providing 
compensation, employment & 
plots. Poor people will not 
leave their land unless they are 
also compensated for the food 
grains produced by them on 
this land.  


All basic infrastructural facilities 
e.g. School, Panchayat Bhawan, 
hospital, religious place, market, 
road, water, proper drainage & 
sanitation will be provided in 
rehabilitated villages. 
Compensation & employment 
opportunities will be as per 
rehabilitation policy.  


11 Udaybhan  
Vill. Amlohri  


All infrastructural facilities to be 
provided should be written in 
detail  


Agreed  


12 Ramlal  
Vill. Amlohri  


All old trees like mango, 
mahua etc which are cut 
should be replanted by same 
varieties  


Agreed  


13 Rammilan Bharti  
Vill. Moher  


Coal should be treated as 
black gold and hence 
compensation should be given 
accordingly  


Compensation will be paid as 
per rehabilitation policies of the 
Govt.  


14 Yamuna Prasad 
Verma  


Educated unemployed should 
be given employment as per 
their qualification  


Employment opportunities will 
be provided as per rehabilitation 
policy of the Govt.  


15 Ramakumari  
Vill. Amlohri  


All lease holders should get 
employment, plot & 
compensation  


The facilities will be provided as 
per the rehabilitation policies of 
the Govt.  


16 Ghanshyam Das  
Vill. Amlohri  


We should be informed 
whether the facilities provided 
by the project proponent shall 
be orally or in writing. 


The public information centre 
shall be formed by project 
management, which will 
communicate to the people.  


 
55..88  MONITORING AND REPORTING 
Environmental and social key performance indicators will be developed in accordance to IFC 
guidelines and will be monitored at regular interval to identify changes in conditions, new 
issues, mitigation, successes and opportunities for improvement in consultation and 
disclosure. The monitoring results will be reported as required, and will be available to the 
public. Stakeholder perceptions will also be monitored by SPL Community Relations Team 
Representatives. 
 
55..99  INSTITUTIONAL ARRANGEMENT 
The Sasan Power Limited (SPL), is responsible for implementation of the complete 
resettlement and rehabilitation of all those affected by the project.  For implementation of 
R&R Plan, the SPL should focus on three critical aspects. 
• Appointment of NGOs to assist in implementation of R&R Plan; 
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• Establish a District Level Committee (DLC) in Singrauli District; and 
• Establish a Grievance Redressal Committee (GRC) as per the provisions of the State 


Provision on Rehabilitation. 


Implementation Staff Roles and Responsibilities of SPL & NGO 
Chief Executive, SPL  • Overall responsibilities for land acquisition and R&R activities in the 


field. 
• Make budgetary provisions for land acquisition and R&R activities. 
• Liaison with district administration for land acquisition and 


implementation of R&R. 
• Participate in the district level committee. 


LAO/RRO at SPL Project 
Office 


• Co-ordinate with district administration and NGOs responsible for 
land acquisition and R&R. 


• Ensure that the land acquisition plans as per the need of coal 
blocks are submitted to the district administration for acquisition. 


• Liaison with the District Administration for dovetailing Government's 
schemes for income generation and development programs for the 
PAPs. 


• Co-ordinate with the NGOs appointed for implementation of the 
R&R. 


• Monitor physical and financial progress on land acquisition and 
R&R implementation activities including shifting of people. 


• Participate in regular meetings.  
• Organise by-monthly meetings with the NGOs to review the 


progress of R&R.  
Non Government 
Organization 


• Co-ordinate with the RRO to implement R&R activities. 
• Verification of PAFs listed out in the RAP. 
• Issue Identity Card to the PAFs 
• Develop rapport with the PAPs. 
• Facilitate the RRO in organising the public information campaign at 


the commencement of the R&R activities. 
• Distribute the pamphlets of R&R Policy and also explain to them the 


meaning and measures of mitigation to eliminate the feeling of 
insecurity among the PAPs. 


• Assist the PAPs in receiving the payment of compensation, opening 
of the Bank accounts and facilitate the vulnerable PAPs in ensuring 
that they get their dues on time and are not left out to deteriorate to 
the stages of impoverishment. 


• Generate awareness about the alternate livelihood options and their 
viability, the resource base and other opportunities, to enable the 
PAPs to make informed choices and participate in their own 
development. 


• Prepare micro-plans with PAPs for R&R. 
• Ensure that the PAPs receive their entitlements on time. 
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Implementation Staff Roles and Responsibilities of SPL & NGO 


• Ensure preparation of resettlement sites as per the guidelines laid in 
the policy, complete with the basic facilities. 


• Submit monthly progress report. 
• Identify training needs of the PAPs for income generating activities 


and ensure they are adequately supported during the post-training 
period on enterprise development and management, the backward 
and forward linkages, credit financing and marketing of the produce. 


• Participate in the disbursement of cheques at public meetings and 
Gram Sabhas. 


5.9.1 Rehabilitation & Periphery Development Advisory Committee (RPDAC)/District 
Level Committee (DLC) 


RAP implementation will be coordinated through RPDAC/DLC. The RPDAC/DLC is an 
adhoc committee and will be dissolved once the R&R is complete.  The committee will 
comprise of the Deputy Commissioner and officially deputed Land Acquisition Officer (LAO), 
Tehsildars of affected tehsils, Pradhans of Block Development Offices of affected Block, 
Chief Executive, RRO from SPL, representative of the Non-Government Organization (NGO) 
and representatives of the PAFs.  The RPDAC/DLC will play a coordinating role in land 
acquisition and compensation, assistance and so forth. 
 
5.9.2 State Rehabilitation Commission 
The State Rehabilitation Commission (SRC) to be set-up under the Chairmanship of Chief 
Secretary to look into and redress, grievances and give suitable directive  to the government 
officials, requiring bodies as well as PAFs to facilitate holistic resettlement and rehabilitation 
of PAFs and areas in totality of socio-economic, cultural and environmental domain. 
  


55..1100  GRIEVANCE REDRESSAL COMMITTEE 
Grievance Redressal Committee (GRCs) will be formed at Singrauli District. The GRCs are 
expected to resolve the grievances of the eligible persons, within a stipulated time. The 
decision of the GRCs is binding, unless vacated by a court of law, and people are not 
debarred from moving to the court for issues including those related to R&R.  However, it is 
expected that the GRCs will play a very crucial role, and will help implement the project as 
scheduled.  The GRC at Singrauli district will consist of the following members, 
• The District Collector; 
• The Chief Executive, SPL; 
• A representative of the local self government bodies (Village/Block Panchayats or 


municipalities); 
• A representative of the NGOs involved in implementing the R&R Plan; and 
• A representative of the PAPs. 
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The GRC will continue to function, for the benefit of the PAPs, during the entire life of the 
project (including the defects liability period). The response time prescribed for the GRC is 
15 days.  Since the entire resettlement component of the project has to be completed before 
the actual construction starts, the GRC will meet at least once in 15 days, to resolve the 
pending grievances. The committees will meet more frequently, if the number of grievances 
is large enough to necessitate such meetings. 
 


55..1111  IMPLEMENTATION PROCEDURE 
The effectiveness of the R&R program is directly related to the degree of continuing 
involvement of those affected by the project. During the preparation stage, consultations 
were held at local and district level. Rounds of consultations with PAPs have been planned 
through NGO involvement during R&R Plan implementation. Consultations during R&R Plan 
implementation will involve agreements on compensation and assistance options and 
entitlement package. The other round of consultation will occur when compensation and 
assistance are provided and actual resettlement begins. The following set of activities will be 
pursued for effective implementation of R&R Plan. 
• For the benefit of the community in general and PAPs in particular, RP and R&R policy 


will be translated in Hindi and will be distributed to PAPs, Stake holders and local public 
offices for easy access to RP related information. 


• Key features of the entitlements will be displayed in billboards on the project corridor. 
• Together with the NGO, Project Implementation Unit (PIU) will conduct information 


dissemination sessions in major intersections and solicit the help of the local community 
encourage the participation of the PAPs in RP implementation. 


• Attempt to ensure that vulnerable groups understand the process and their needs are 
specifically taken into consideration. 


• The NGOs involved in the implementation of RP will organize Public meetings, and will 
appraise the communities about the progress in the implementation of project works. 


• The PIU will organize public meetings to inform the community about the payment and 
assistance paid to the community. Regular update of the program of resettlement 
component of the project will be placed for public display at SPL Project offices. 


 
Finally, participation of PAPs will also be ensured through their involvements in various local 
committees such as District Resettlement Committee, and Grievance Redressal Committee. 
PIU and R&R Officers will maintain an ongoing interaction with PAPs to identify problems 
and undertake remedial / correctional actions. 
 
5.11.1 Institutional Arrangement 
SPL is responsible for implementation of the complete resettlement and rehabilitation of all 
those affected by the project.  For implementation of R&R Plan, the SPL will focus on 
following critical aspects. 
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• R&R Plan Implementation Field Office 
• Panchayat Level Committee (PLC) 
• State Level Committee (SLC) 
• Appointment of NGOs to assist in implementation of R&R Plan; 
• Establish a Grievance Redressal Committee (GRC) as per the provisions of the State 


R&R Policy 
5.11.2 Roles and Responsibilities 
The role and responsibilities of the various offices in R&R implementation is presented in this 
section. The Head of Mines will be in charge of the overall project activities and participate in 
the State level Committee to facilitate land acquisition, preconstruction activities and 
implementation of R&R activities. Head of Mines shall (i) co-ordinate the implementation of 
R&R activities with corporate staff; (ii) review the micro plans prepared by the NGO; (iii) 
review monthly progress report; (iv) monitor the progress on R&R and land acquisition; and 
(vi) plan and conduct training programs for staff capacity building as well as capacity of field 
level NGOs and partner agencies. 
  
5.11.3 R&R Plan Implementation Filed Offices and Tasks 
The PIU will be responsible to carry the following task concerning resettlement of the project: 
• Overall responsibility of implementation of R&R activities of R&R Plan; 
• Responsible for land acquisition and R&R activities in the field; 
• Ensure availability of budget for R&R activities; 
• Liaison with district administration for support for land acquisition and implementation of 


R&R and 
• Participate in the district level committees. 
 
The Rehabilitation Officer (RO) responsibilities include the following: 
• Co-ordinate with district administration and NGO for land acquisition and R&R; 
• Translation of R&R policy in local language; 
• Prepare pamphlets of the policy; 
• Printing of the policy and identity cards for the PAPs; 
• Ensure the development of resettlement sites, wherever required; 
• Participate in the allotment of residential, commercial and agricultural plots; 
• Liaison with district administration for dovetailing government’s income generating and 


developmental programs for the PAPs; 
• Ensure the inclusion of those PAPs who may have not been covered during the survey; 


facilitate the opening of joint accounts in local banks to transfer assistance for R&R for 
PAPs, and organize the disbursement of cheque for assistance in the affected area in 
public; 


• Monitor physical and financial progress on land acquisition and R&R activities; and 
• Organize bi-monthly meetings with the NGO to review the progress on R&R; 
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The implementing NGO will be principally responsible for the day-to-day implementation 
work. The selected NGO shall 
• Develop rapport with the PAPs; 
• Survey and verification of the PAPs; 
• Prepare micro-plan for RP implementation; 
• Co-ordinate with the RO to implement R&R activities; 
• Assist to issue identity cards to the PAPs; 
• Participate with the RO to undertake public information campaign at the commencement 


of the projects; 
• Distribute the pamphlets of R&R policy to the PAPs; 
• Assist the PAPs in receiving the compensation; 
• Facilitate the opening of joint accounts; 
• Generate awareness about the alternate economic livelihood and enable the PAPs to 


make informed choice; 
• Enable the PAPs to identify the alternate sites for agriculture, residential and commercial 


plots; 
• Participate in the consultation on allotment of shops and residential plots; 
• Ensure the PAPs have received their entitlements; 
• Ensure the preparation of rehabilitation sites; 
• Participate in the meetings organized by the PIU; 
• Submit monthly progress reports; 
• Identify training needs and institutions for the PAPs for income generating activities; 
• Participate in the disbursement of cheque for the assistance at public places; 
• Coordinate the training programs of the APs for income generating activities; and 
• Coordinate the meeting of District Level Committee. 
 
Panchayat Level Committee (PLC) 
Panchayat being the first tier of governance will serve as the grassroots level primary 
institution to safeguard the interest of PAPs. A PLC will be constituted represented by 
Sarpanchs, Pradhans, women members form the general body or Gram Sabha of villages 
covered under the Panchayat and with the ward members. The major role and responsibility 
of PLC would be: (i) to meet regularly at pre-decided dates specifically for grievance 
redressing purpose; (ii) put people at peace with their queries and problems; (iii) help in 
amicable settlement of disputes at community level; and (iv) carry forward the ones which 
are not reconciled to the Grievance Redressal Committee. 
 
Coordination with other Agencies and Organizations 
R&R Cell will establish important networking relationships with many departments and 
organizations. The Revenue Department has an influencing role in Land Acquisition 
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proceedings, and initiation of resettlement process. Unless the compensation process is 
prompt and efficient, implementation process will get delayed. R&R Cell will coordinate with 
the Project Land Acquisition Officer to expedite the land acquisition process. 
 
Income restoration will be sole responsibility of the project authority. NGO will facilitate 
linkages to be established with the government poverty alleviation programs to restore the 
income of PAPs. 
 
Restoration of community assets such as hand pumps, bore wells, drainage facilities will 
require help from PHED. Where schools are affected, coordination will be required from the 
District Offices of Education Department. 
Considering the above, SPL will extensively work on developing lateral linkages for 
mobilization of resources to benefit the PAPs and to achieve the desired results expected 
from implementation of RP. 
 
5.11.4 Grievance Mechanism 
5.11.4.1 Corporate Level 
At the corporate level, there is a Social Development Cell (SDC) which will plays an active 
role in overseeing resettlement and community development activities, guide and monitor 
the activities of the Rehabilitation Cell (RC) formed at the project level. This SDC at the 
corporate level will coordinate closely with NGO which will play a lead role in implementing 
the Rehabilitation Action Plan (RAP), select the evaluation and monitoring agency and other 
experts as and when required. 
 


5.11.4.2 Project Level 
At the project level, SPL has a full-fledged team, which looks after land acquisition at the 
Project level. Members from this team as well as full time Rehabilitation Manager guided and 
assisted by other senior personnel of SPL Project set-up form the SDC at the corporate 
level. In order to successfully implement Rehabilitation Action Plan (RAP) and Community 
Development Plan (CDP) activities, it is essential to organize communities in the form of 
village level committees (VLCs). The role of VLC will be to oversee implementation of 
projects at respective village levels, monitor contractors and be in close touch with the 
Rehabilitation Cell on a weekly basis. Date and time for weekly meetings will be decided 
upon with the consensus of VLC. Rehabilitation Cell will collect information from the PAFs 
with the help of VLCs and NGO and assimilate in the form of monthly progress report to 
assess progress and impacts of CDP and RAP implementation and adjust work programme 
where necessary, in case of delays or problems. Monitoring reports will be submitted at 
regular intervals (monthly/quarterly). The main roles of Rehabilitation Cell will be to oversee, 
proper and timely implementation of all activities in RAP and CDP. Internal Monitoring will be 
a regular activity for Rehabilitation Cell (RC) and Rehabilitation Manager will oversee the 
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timely implementation of R&R activities. Internal Monitoring will be carried out by the RC and 
the NGO. They will prepare monthly/quarterly reports on the progress of implementation. 
 


5.11.4.3 Grievance Redressal Committee 
The objectives of the mechanism are to provide a platform to the affected people to address 
their grievance which are sought by meaningful solutions. Thus, reflecting continued 
participation and justification to design, economic returns and by the PAP’s themselves.  The 
grievances addressed in this manner have community approval and the redressal is 
appropriated through stakeholders’ participation.  The committee thus formed for this 
purpose will continue to function for the benefit of the PAPs during the entire life of the 
project so that the PAP’s grievances are redressed at the right time. Grievance Redressal 
Committee 
 
SPL will develop a Grievance Redressal Cell (GRC) within the company for the proposed 
project. The regular activities and plans and mode of operation will be organised and 
streamlined. In this direction, the Cell will develop a time table for visiting villages and let the 
community know the time table in advance so that grievances are brought to the GRC. It will 
also prepare a list of issues and identify among them, those that can be handled at various 
levels by the committee. 
 
The GRC presently comprises SPL representatives only which could be augmented by 
bringing in representatives of VLCs and NGO. 
• A place for the grievance related proceeding will be organized within the village in 


consultation with VLC, key opinion leaders and Panchayat. 
• All minor issues will be sorted out on the spot or within a span of 2 to 3 days, and 


documented  
• Issues that need further discussion with SPL Management and government authorities 


as well as the views of key opinion leaders among the community like Panchayat 
members will be sorted out in the subsequent visit. Such redressal is expected to take 
about a week’s time or two weeks time in a few cases, and the feedback will be provided 
to the villagers. 


 
Issues requiring legal advice will be sorted out in a few weeks time. Any issues beyond this 
may be handled legally by an appropriate authority in court of law. 
 
It is expected that formation of grievance redressal system at the villager door steps would 
help in sorting out confusion, miscommunication early and pave the way to bridge gaps 
between SPL and the affected people. This process would develop better rapport and trust. 
A flow chart is presented below showing the grievance redressal process at SPL. 
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Figure 5.1: Grievance Redressal Process 


 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
Fig 5.2: Organizational Chart for RAP and CDP 


 
Regular and day to day monitoring of the progress of RAP and CDP activities will be done at 
the village levels by the individual VLCs with the help of the NGO. Monitoring indicators and 
activity schedules will be drawn up accordingly with the help of NGO. Release of funds will 
be based on phases, on completion of scheduled activities. 
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Internal Monitoring will be a regular activity for Rehabilitation Cell which will oversee the 
timely implementation of RAP and CDP activities. Internal Monitoring will be carried out by 
Rehabilitation Cell and the NGO who will prepare monthly/quarterly reports on the progress 
of CDP implementation. 
 
However, at the village level, the periodicity of monitoring visits will be based on the size and 
time frame of the RAP and CDP for that village. Community Liaison Officer will collect 
information from the PAFs and assimilate in the form of monthly progress to assess the 
progress and results of RAP and CDP implementation and adjust work programme where 
necessary, in case of delays or problems. Both monitoring and evaluation will form part of 
regular activities and reporting on this will be given due importance in order to undertake 
mid-way corrective steps, if required. 
 
5.11.5 Monitoring and Evaluation 
An external agency independent of the projects or a local panel of experts will be engaged to 
carry out the evaluation and reporting of the implementation of the RAP and CDP. This 
external agency will conduct evaluation bi-annually during the life of the project. Any 
problems, encountered will be assessed and necessary changes will be recommended to 
the Social Development Cell at corporate level and CDP Cell at project level. The scope of 
Work of External Monitor will be as follows: 
• Examine and verify internal monitoring systems and suggest changes 
• Prepare independent reports based on monitoring visits 
• Major recommendation for remedial actions 
• Major recommendations for policy change 
• Maintenance and updating database 
• Evaluation of Delivery and Impacts of Entitlements 


o Identify the categories of impacts and evaluate the quality and timeliness of delivery of 
CDP 


o Determine how the CDP provisions/facilities were used and examine their impact and 
adequacy to meet the specified objectives of the CDP 


o  Ensure the quality, sufficiency of funds and on-time delivery of provisions/facilities 
according to CDP 


o Establish by appropriate investigative and analytical techniques the pre-and post-
project socio-economic conditions of the affected people. 
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66..  AANNTTIICCIIPPAATTEEDD  EENNVVIIRROONNMMEENNTT  &&  SSOOCCIIAALL  IIMMPPAACCTT    
66..11  INTRODUCTION 
Prediction of impacts is the most important step of environmental impact assessment. 
Superimposition of predicted impacts over baseline environmental scenario gives the 
ultimate environmental scenario. The environmental components that are likely to be 
influenced and modified by the project activities are (i) land or topography and soil, (ii) water 
and drainage, (iii) air, (iv) flora and fauna (biological or ecological components) and (v) 
socio-economic components.  


Table 6-1: Types and Cause of Environmental Impact 
Types of Impacts Cause of impact 
Impacts on Air quality  Generation of SPM & RSPM from various sources during 


mining operation 
Impacts on Land and soil By overburden dumping, mining, top soil generation and 


solid waste generation 
Impacts on hydrology and hydrogeology 
(surface water and ground water) 


Wash off from OB dump by surface runoff; wash off of 
eroded material of soil, leaching of oil /grease, waste water 
generated due to sanitation purpose and other purposes. 


Impact on noise and vibration  Operation of Heavy Earth Moving Machines (HEMM), 
drilling and blasting  


Impact on ecology (Forest, species of 
flora and fauna) 


Loss of forest land, Loss of surface vegetation 


Impact on socio-economic environment 
(population and settlement) 


Resettlement & Rehabilitation, Land use pattern change, 
Economic growth, Environment quality degradation, 
lowering of water table causing shortage of drinking water. 


 


A. ENVIRONMENTAL IMPACT 
66..22  IMPACT ON AIR QUALITY 
The different process of handling, transportation, and storage of coal in the mining activities 
are prone to generation of high levels of fugitive dust that may increase the levels of SPM to 
high extent. Dusts are generated due to the following mining processes: 
• Generation of dust due to drilling and blasting for removal of overburden and coal; 
• Generation of dust due to transportation of overburden to dumpsites and transportation 


to Coal Handling Plant; 
• Generation of dust from coal handling; 
• Generation of dust due to movement of heavy vehicles.  
 
In this section impact on air environment due to emissions generated from various activities 
of the project have been assessed.  
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Air quality modelling is an important tool for prediction, planning and evaluation of air 
pollution control activities besides identifying the requirements for emission control to meet 
the regulatory standards. The efficient management of air quality requires the use of 
modelling techniques to analyze the patterns of pollutant concentrations. 
 
6.2.1 Model Used 
In the present case, Industrial Source Complex [ISC3] 1993 Dispersion Model based on 
steady state Gaussian Plume Dispersion, designed for area sources for short term and 
developed by United States Environmental Protection Agency [USEPA] has been used for 
simulations from area sources.  
 


6.2.1.1 Air Quality Prediction 
The dust emissions from mining activity have been estimated for coal production of 12 
MTPA and 20 MTPA. 
  


Table 6-2: Coal Production Details and Transportation Details 
S. No. Parameters Capacity 12 MTPA Capacity 20 MTPA 


1. Coal Production (Mt/Yr) 12 20 
2. Waste Generation (Mm3/yr) 48 76 
3. Road lead length to Coal Stock yard (km) 2.5 4.0 
4. Road lead length to Dumpsite within the 


quarry area (km) 
2.5 3.0 


 
Resultant Ground level Concentrations for SPM based on meteorological data collected 
during the study period is estimated. 
 
Control Factors 
The various control factors for dust suppression have been summarized below and have 
been used to estimate emissions. 


Table 6-3: Dust Control Factor for various Process 
Operation / Activities Control Methods and emission reduction 


Transporting 50% for WBM road  


Dust generation due to loading of OB and coal 50% with water spraying 


 


6.2.1.2 Source Strength Estimation 
The proposed mining activity, include various activities like ground preparation, excavation, 
drilling and blasting, handling and transport of coal and over burden.  
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These activities have been analysed systematically basing on published literature and 
USEPA-Emission Estimation Technique Manual, for Mining AP-42. Estimated emissions are 
given in Table 6.4. 


Table 6-4: Emission Strength 


Parameters 
Mine Capacity 


Unit 12 MTPA 20 MTPA 


MINE PARAMETERS 
Coal Production MTPA 12 20 


Daily Coal Production t/day 33803 56338 


OB Removal(Peak) M.CuM/Year 45.97 76.52 
Daily OB removal m3 /day 129493 215549 
By Dragline m3 /day 44423 63437 
By Shovel + Dumpers m3 /day 85070 152113 
Stripping ratio m3/t 3.83 3.83 


Total Working day in a year Number 355 355 


(i) Top Soil Removal 


Total volume of top soil removed per day % of OBR 10 10 


The Quantity of Top Soil generated per day m3 /day 12949 21555 


Density t/m3 1.6 1.6 


Dust Emission Factor Kg/t 0.029 0.029 


The dust generated in this operation kg/day 600.85 1000.15 


Control Factor % 50 50 


Dust generation after applying control factor kg/day 300.42 500.07 


(ii) OB Removal 


Drilling 
Nos. of RBH Drills 
-   250 mm RBH Drills Nos. 6 10 


-   311 mm RBH Drills Nos. 2 4 


Yield    


-   250 mm RBH Drills m3/m 88.59 88.59 


-   311 mm RBH Drills m3/m 89.5 89.5 


Total meterage required m/day 1457 2426 


For Dragline Benches m/day 496 709 


For Shovel Benches m/day 960 1717 


Total No. of holes (day) Nos. 66 113 


Emission Factor  0.59 0.59 


Dust Generated kg/day 39 67 
Blasting 
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Parameters 
Mine Capacity 


Unit 12 MTPA 20 MTPA 


Total area of OB benches being blasted in a day m2 2528 4121 


Emission Factor  0.00022 0.00022 


Dust Generation due to blasting kg/day 0.56 0.91 


Dust generation due to OB removal kg/day 39.35 67.64 


(iii) Coal Extraction 


Drilling    


Total No. of holes (day) No. 15 20 


Emission Factor kg/day 0.1 0.1 


Dust Generated kg/day 1.5 2 


Blasting    


Total area of coal benches being blasted in a day m2 623 1038 


Emission Factor  0.00022 0.00022 


Dust Generation due to blasting kg/day 0.14 0.23 


Loading of Coal    


Emission Factor  0.02 0.02 


Dust generation due to loading of coal kg/day 676.06 1126.76 


Dust due to extraction of coal kg/day 677.69 1128.99 
(iv) Transportation of overburden OB dump site
Capacity of each dumper Tonnes 70 221 


Total number of trips per day number 1215 688 


Average distance traveelled by each dump trucks km 2.5 3 


Total Vehicle km travelled per day VKT/day 6076 4130 
Emission Factor Kg/km. 2.25 2.25 
Dust generation due to OB transportation kg/day 13672 9292 
Control Factor % 50 50 
Dust generation after applying control factor kg/day 6836.02 4645.98 
(v) Unloading of OB 


Emission Factor kg/t 0.001 0.001 
Dust generated kg/day 85.07 152.11 


Coal Transportation 


Transportation of Coal to CHP 


Capacity of each dumper Tonnes 70 221 


Total number of trips per day number 483 255 


Average distance travelled by each dump trucks km 2.5 3 
Total Vehicle km travelled per day VKT/day 2414 1530 
Emission Factor Kg/km. 2.25 2.25 
Dust generation due to Coal transportation kg/day 5433 3441 







EESSIIAA  
SSTTUUDDYY  


MMoohheerr  aanndd  MMoohheerr--AAmmlloohhrrii  EExxtteennssiioonn  CCaappttiivvee  CCooaall  
BBlloocckk  ffoorr  SSaassaann  UUllttrraa  MMeeggaa  PPoowweerr  PPrroojjeecctt,,  SSiinnggrraauullii,,  
MMaaddhhyyaa  PPrraaddeesshh,,  IInnddiiaa  


CCHHAAPPTTEERR  66  


IIMMPPAACCTT  
AASSSSEESSSSMMEENNTT  


 


6-5 
 


Parameters 
Mine Capacity 


Unit 12 MTPA 20 MTPA 


Control Factor % 50 50 


Dust generation after applying control factor kg/day 2716.30 1720.73 


Coal Handling Plant 


Emission Rate kg/t 0.02 0.02 


Emission due to unloading of coal at CHP kg/day 676.06 1126.76 


Emission rate kg/T 0.02 0.02 


Emission due crushing of the coal kg/day 676.06 1126.76 


Emission rate kg/t 0.0003175 0.0003175 


Emission at the conveyor point kg/day 10.73 17.89 


Emission rate kg/T 0.0003175 0.0003175 


Emission at the unloading point of conveyor belt kg/day 10.73 17.89 


Emissions from CHP kg/day 1373.58 2289.30 


Emission from the Mine gm/sec 139.22 121.58 


Emissions from the Mine gm/sec/Sq.m. 0.00000683 0.00000597 
 


6.2.1.3 Model Options Used For Computations 
Modeling Procedure  
Prediction of ground level concentrations (GLCs) due to proposed mine has been estimated 
by Industrial Source Complex, Short Term (ISCST3) as per CPCB guidelines. ISCST3 is US-
EPA approved model to predict the air quality. The model uses rural dispersion and 
regulatory defaults options as per guidelines on air quality models (PROBES/70/1997-1998).  
 
Model Options Used for Computations 
The options used for short-term computations are: 
• Calms processing routine is used by default; 
• Wind profile exponents is used by default, 'Irwin'; 
• Flat terrain is used for computations; 
• It is assumed that the pollutants do not undergo any physico-chemical transformation 


and that there is no pollutant removal by dry deposition; 
• Washout by rain is not considered 


 


6.2.1.4 Meteorological Data 
Mixing Height: As site specific mixing heights were not available, mixing heights based on 
CPCB publication, “SPATIAL DISTRIBUTION OF HOURLY MIXING DEPTH OVER INDIAN 
REGION”, PROBES/88/2002-03 has been considered for Industrial Source Complex model 
to establish the worst case scenario. 
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Table 6-5: Mixing Height 
Hour of The day Mixing Height (in meter) 


7 50.0 
8 100.0 
9 200.0 
10 500.0 
11 800.0 
12 800.0 
13 1000.0 
14 1000.0 
15 1200.0 
16 1000.0 
17 800.0 
18 500.0 
19 50.0 


 
Hourly Meteorological Data 
Micrometeorological and microclimatic data recorded at the continuous weather monitoring 
stations on wind speed, direction, temperature and rainfall at one hour interval for the 
monitoring period from 'Dec 2007 to Feb 2008' was used as meteorological input.  
 
Stability Class 
The distribution of stability classes during this period is given in Table 6.6. 


Table 6-6: Stability Frequency Occurrence in (%) 
Stability Class Frequency of Occurrence 


A 8.35 
B 25.06 
C 20.88 
D 8.35 
E 16.66 
F 20.70 


 
6.2.2 Presentation of Results 
In the present case model stimulations have been carried for mine capacities of 12 MTPA 
and 20 MTPA using the hourly Triple Joint Frequency data. Short-term simulations were 
carried to estimate concentrations at the receptors to obtain an optimum description of 
variations in concentrations over the site in 20km radius covering 16 directions. The 
incremental concentrations are estimated for the monitoring period. For each time scale, i.e. 
for 24 hr (short term) the model computes the highest concentrations observed during the 
period over all the measurement points. 
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Impact Due to Coal Mining Activity 
 
The maximum incremental GLCs due to mining are superimposed on the maximum baseline 
SPM concentrations recorded during monitoring period to arrive at the likely resultant 
concentrations after implementation of the proposed mining. The cumulative concentrations 
(baseline + incremental) after implementation of the project for 12MTPA and 20 MTPA 
capacities are tabulated in Table 6.7 and 6.8 respectively. Isopleths were drawn for the SPM 
distribution in the area is shown in Figure 6.1 and 6.2 respectively 


Table 6-7: Resultant Concentrations of SPM after Implementation of Coal Mining on 
24 Hourly Basis in µg/m3 (For Production of 12 MTPA) 


AAQ Location 
Location  
Direction/ 
Distance 


Max Baseline GLC (µg/m3) Incremental GLC (µg/m3) Resultant GLC 
(µg/m3) 


Pokhra tola E/0.7 146 10.02 156.02 


Nigahi Tola NNE/1.8 160 11.78 171.78 


Amlohri S/2.5 150 5.75 155.75 


Dasuati SSE/3.8 170 8.15 178.15 


Nigahi E/4.0 172 10.79 182.79 


Gorbi NNE/3.8 192 5.23 197.23 


Jayant colony SE/7.0 176 3.69 179.69 


Nawanagar SE/5.0 172 6.48 178.48 


Parari NW/3.4 146 4.94 150.94 


Teldah W/4.7 146 5.80 151.80 


Chanpathar SE/2.7 176 10.96 186.96 
 
It may be noted that since this being area source and no barriers considered for computation 
during operation the actual ground level concentration are likely to be lower than predicted 


Table 6-8: Resultant Concentrations of SPM after Implementation of Coal Mining on 
24 Hourly Basis in µg/m3 (For Production of 20 MTPA) 


AAQ Location 
Location  
Direction/ 
Distance 


Max Baseline GLC 
(µg/m3) 


Incremental Baseline 
Concentration (µg/m3) 


Resultant GLC 
(µg/m3) 


Pokhra tola E/0.7 146.0 13.82 159.82 


Nigahi Tola NNE/1.8 160.0 18.98 178.98 


Amlohri S/2.5 150.0 8.40 158.40 


Dasuati SSE/3.8 170.0 13.38 183.38 


Nigahi E/4.0 172.0 23.45 195.45 


Gorbi NNE/3.8 192.0 13.29 205.29 


Jayant colony SE/7.0 176.0 12.75 188.75 


Nawanagar SE/5.0 172.0 13.50 185.50 
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AAQ Location 
Location  
Direction/ 
Distance 


Max Baseline GLC 
(µg/m3) 


Incremental Baseline 
Concentration (µg/m3) 


Resultant GLC 
(µg/m3) 


Parari NW/3.4 146.0 11.70 157.70 


Teldah W/4.7 146.0 9.36 155.36 


Chanpathar SE/2.7 176.0 18.24 194.24 
 
It may be noted that since this being area source and no barriers considered for computation 
during operation the actual ground level concentration are likely to be lower than predicted. 
 


 
Fig 6.1- 24 hourly Impact Isopleths for SPM (12 MTPA) 
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Fig 6.2- 24 hourly Impact Isopleths for SPM (20 MTPA) 
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66..33  IMPACT ON LAND AND SOIL 
The impact on land can be assessed in two ways:  
• Impact on land due to excavation. 
• Impact on Land-use /Land-cover and Landscape due to the whole mining Project 
6.3.1 Impact on Land  
Environmental impact of the mining activity on land environment are based on the nature of 
activities, extent of area covered and associated aspects of environmental concern. Change 
in land use is the main environmental descriptor affected by OC mining. 
 
Land use pattern 
The total Project area is 2037ha. Out of which, 1440ha i.e. 71% of the land will be 
excavated. The OB dump will occupy 320ha of land and the green belt will be planted over 
62Ha of land within the project area .Infrastructure and other facilities will occupy in 247 ha 
and safety zone will be 15ha. The disturbed area within project area will comprise excavated 
land, area occupied by infrastructure, roads etc.  
 
Year wise land requirement for excavation and dumping for achieving 12 MTPA upto 4th year 
and for the rated capacity of 20 MTPA upto 6th year of mine operation is given in Table 6.9.  


Table 6-9: Year wise Land Requirement for Excavation and Dumping 


Year Land in ha for excavation Land in ha for External Dumping Total in ha 
12MTPA 20MTPA 12MTPA 20MTPA 12MTPA 20MTPA 


1 47 123 51 21 98 144 
2 36 117 53 89 89 206 
3 51 125 116 180 167 305 
4 41 116 204 30 245 146 
5  114    114 
6  112    112 


 
Table 6.10 provides the landuse pattern at the end of mining operations. 


Table 6-10: Anticipated Land Use at the end of Mining Operations 


Particulars Capacity 12 MTPA Capacity 20 MTPA 
Requirement (Ha.) % Utilisation Requirement (Ha.) % Utilisation 


Mine Area 1440 70.69 1440 70.69 
External Dump Area 320 15.71 320 15.71 
Infrastructure 190 9.33 200 9.82 
Green belt/Safety zone 87 4.27 77 3.78 
Total 2037 100 2037 100.00 
  
Land Degradation and Aesthetic Environment 
The block stands as high plateau over the plains in the South and West. The plateau is 
characterized by steep escarpment extending roughly along the Southern and Western block 
boundaries. The Southern escarpment facing towards South is more pronounced and 
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steeper than the Western scarp face. The general height of the escarpment varies from 100 
to 175 m from the base of escarpment. 


  
Visual intrusion 
Due care has to be taken (from the conception stage of the project) for reducing the visual 
intrusion to a minimum. However, the movement of vehicles for transportation of coal from 
the mine to the power plant may cause some intrusion. The other visual intrusion will be the 
backfill dump with 90m height, which will be visible from a distance. Appropriate measures 
such as green belt cover will be needed to reduce visual intrusion from dumps, roads and 
facilities. However, the dumps will be afforested by the end of life of mine. Also the mine void 
will be partially backfilled and afforested and the rest will be converted into water reservoir 
 
As far as topography of the core zone is concerned, it will undergo changes. During the first 
nine years an external OB dump will be made in the southern part of the mines over 320 
hectares of non coal bearing area. The internal dump will also start from the 2nd year 
onwards. This waste generation will cause two major impacts viz. 
• Soil erosion and loss of soil fertility 
• Land degradation 
The waste generated can be divided into two viz. topsoil generation and other overburden 
consisting of hard rocks and sandstones and sandy soils consisting of weathered rocks. 
 


6.3.1.1 Top Soil and Sub-soil Generation 
The quality of soil (mainly the top soil) will suffer disturbance in an opencast mines. There is 
a possibility of soil nutrients loss in the open dump area. This can be solved to some extent 
by storing the soil in specially earmarked top-soil bank. The topsoil is proposed to be kept 
separately in temporary top soil dump for reclamation purpose. It will also be used for 
growing plants along the roads. The topsoil stockpiles will have height of approximately 6 
metre and grassed to retain fertility if it is to be preserved over years. Top soil details are 
presented below 


1 Quantity : 3.0 Mcum 
2 Height of Top soil dump : 6m 
3 Year of reclamation : After 6th and 4th year of mine operation for 12 and 20 MTPA 


respectively 
 
As per the Geological Report prepared by CMPDIL, it has been found that there has been 
severe erosion of top soil in the Moher Block due to high elevation leading to exposure of 
weathered mantel. The generation of top soil will be from the Moher-Amlohri Extension Coal 
Block and Overburden Area of 600 ha to the depth of maximum 0.5m. This will result in total 
top soil generation of about 3.0Mm3. 
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The sub soil thickness in the Moher and Moher Amlohri extension coal block was found to be 
to the maximum extent of 6.1m. 


6.3.1.2 Overburden Generation 
The overburden mined from the initial cut and also the initial years of operation will be 
dumped externally. The permanent internal dump will start from the 2nd year onwards. 
Individual tiers of OB dumps would have maximum height of 30 m at an angle of 38° Overall 
slope angle of OB dump would be about 27°. Maximum top level of Internal Dump will be 
500m. 
• The waste-dumping programme is planned to reduce the land locking to the minimum as 


well as to maximise backfilling.  
• The total volume of OB to be handled is about 1893.73 Mm3, out of which about 90% will 


be internally dumped and balance 10% will be dumped in the external dump located on 
the southern side of South Pit on the non-coal bearing area.   


The progressive and cumulative waste generated during mining operation after each year is 
mentioned in Table 6.11 and 6.12. 


Table 6-11: Year wise Coal and Overburden Production Details for 12 MTPA  


Years External 
Dump (Mm3) 


Internal Dump (Mm3) Grand 
Total 
(Mm3) 


By D/L By Shovel + 
Dumper Comb. 


Total 


Yr.-1 9.20 - - - 9.20 
Yr.-2 21.00 0.57 - 0.57 21.57 
Yr.-3 18.20 12.25 12.00 24.25 42.45 
Yr.-4 30.20 15.27 - 15.27 45.47 
Yr.-5 30.20 15.72 - 15.72 45.92 
Yr.-6 30.20 15.77 - 15.77 45.97 
Yr.-7 25.00 13.56 5.20 18.76 43.76 
Yr.-8 20.00 13.13 7.60 20.73 40.73 
Yr.-9 16.00 13.17 11.60 24.77 40.77 
Yr.-10 - 12.85 27.60 40.45 40.45 
Yr.-11 to15 - 55.18 138.00 193.18 193.18 
Yr.-16 to 20 - 55.59 174.40 229.99 229.99 
Yr.-21 to 25 - 61.25 230.00 291.25 291.25 
Yr.-26 to 30 - 62.44 230.00 292.44 292.44 
Yr.-31 to 35 - 57.96 230.00 287.96 287.96 
Yr.-36 to 40 - 38.32 184.30 222.62 222.62 
Total 200.00 443.03 1250.70 1693.73 1893.73 
 


Table 6-12: Year wise Coal and Overburden Production Details for 20 MTPA 


Years External 
Dump (Mm3) 


Internal Dump (Mm3) Grand 
Total 
(Mm3) By D/L By Shovel + 


Dumper Comb. Total 


Yr.-1 5.47 - - - 5.47 
Yr.-2 23.20 - - - 23.20 
Yr.-3 46.75 - - - 46.75 
Yr.-4 54.00 8.05 - 8.05 62.05 
Yr.-5 44.00 18.86 10.00 28.86 72.86 
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Years External 
Dump (Mm3) 


Internal Dump (Mm3) Grand 
Total 
(Mm3) By D/L By Shovel + 


Dumper Comb. Total 


Yr.-6 30.93 18.71 23.07 41.78 72.71 
Yr.-7 to 10 - 88.46 216.00 304.46 304.46 
Yr.-11 to15 - 111.55 270.00 381.55 381.55 
Yr.-16 to 20 - 88.08 270.00 358.08 358.08 
Yr.-21 to 25 - 90.00 270.00 360.00 360.00 
Yr.-26 to 31 - 60.00 146.60 206.60 206.60 
Total 204.35 483.71 1205.65 1689.38 1893.73 
 


66..44  IMPACT ON WATER QUALITY 
6.4.1 Impact on Drainage 
The mines area is drained by many small seasonal 
streams which remain dry for most part of the year. 
The characteristics are as follows: 
• Streams : Mostly seasonal streams 
• Order of stream : - 1st , 2nd and 3rd  
• Pattern of drains : - Radial and Dendritic types  
• Main streams : Kachan River, Bakura River, 


Harrawaha Nala, Chingitola Nala and  
Chamarkhah Nala  


Following watersheds will be under core zone as 
shown in fig 6.3 
• Chingitola Nala- Flowing S-W, meets to Kachan 


River 
• Forest Nala- Flowing Southward, meets to 


Kachan River 
• Hadhadawa Nala- Flowing Southward, meets to Kachan River 
• Kachan River meets to GBPS  


Table 6-13: Impact on Watershed 


Watershed in the 
Core Zone 


Catchment 
Area (Sq.km) 


Affected 
Catchment Area 


(sq.km) 
Remark 


Watershed 1: 
Forest nala  10.278 4.17 South external dumping site come across 


the stream  
Watershed 2 : 
Harrwaha nala 19.81 8.12 Mining Operation take place after 20 year at 


this stream side 
Watershed 6: 
Chamarkhah nala 38.31 11.20 Mining Operation take place after 20 year at 


this stream side 
Watershed 9: 
Chingitola nala  34.22 7.4 Mining Operation take place in initial years 


Source: Area Drainage Study Report, Department of Civil Engineering, IIT Delhi, August 2008 


 


Figure 6.3 Water shed in core zone 
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As these are not perennial nalas / streams, situations of water-logging or blockage of major 
streams will not occur. No major impact on perennial streams which are developed near the 
base of escarpment of Moher block is envisaged. 
 
6.4.2 Impact due to Discharge on Surface Water 
The surface water quality is likely to be affected with higher load of suspended solids by the 
following: 
• Wash off from dumps 
• Pumping out mine water to surface water channels 
• Effluent from workshop, etc 
 
Wash off from Dumps: Wash off from OB dumps containing suspended solids is likely to 
cause contamination/ siltation of surface water-bodies. It is proposed to provide garland 
drainage at the foot of the dump which will collect the wash off from the OB dump. This foot 
drain would carry water to a sedimentation tank from where the overflow would be directed 
into a natural drain through controlled discharge outlets.  
 
Pumping out mine water to surface water channels: The pumped out water during 
dewatering may carry higher concentration of suspended solids.   The mined out water is 
planned to be used for green-belt development, equipment washing, sprinkling, etc. Any run-
off will be passed through catch pits to arrest any loose material being carried with water. 
Unutilized water shall be treated before discharging.  
 
Other sources: Other sources of pollution are by oil and grease contamination of surface 
water from oil/grease handling area and workshop for which treatment plan has been 
envisaged.  Sewage waste generated from domestic waste such as septic tank, hand 
washing and canteen can also cause damage to water quality for which treatment measures 
has been envisaged. 
      
6.4.3 Impact on Ground water 
6.4.3.1 Impact on Ground water Quality 
Ground water pollution can take place only if dumps and stock piles contain harmful 
chemical substances, which may get leached by precipitation of water and percolate to the 
groundwater table, thus causing water pollution. However in this project neither the coal nor 
the OB contains any harmful ingredients which could leach down to the water table and 
pollute it. Thus, no adverse impact on ground water quality is anticipated.  
 
Meager amount of sanitary waste, generated from various facilities will be treated properly 
through septic tanks and soak pits and is not anticipated to cause any water pollution. Other 
domestic waste water from mines and colony will be used for dust suppression. 
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The ground water table of the region will be marginally affected during operation of mine as 
the water will be drawn from the ground for mining purpose. The ground water level around 
237 m periphery of the quarry may experience the change in terms of availability. However 
in present case as outcome of the hydro-geological study it was found that that the ground 
water condition is in the safe category. 
  
Impact due to Pumping from the Mine  
The water will accumulate through precipitation as well as mine seepage in the mine sump. 
Ground water is proposed to be used for drinking and domestic purposes mainly through 
ground water. The peak annual requirement of potable water for drinking and domestic 
purpose including peripheral village is 0.28 Million Cubic meter and for industrial use 
1.18Million cubic meter at the peak capacity. The water requirement for potable use will be 
met from underground source through bore well and for industrial use from underground as 
well as from other source. Impact area arrived based on Sichardt Formula is starting from 
quarry edge upto 237m radially on all sides in worst scenario. 


 
Effects on Ground Water Table: Based on ground water estimation committee report 1997 
ground water level fluctuation has been estimated. During the mine operation the fluctuation 
is 5.08Mm3 based on calculation of water level fluctuation (WLF) method and by rainfall 
Infiltration (RIF) method it is 3.95 Mm3. It is observed that recharge calculated by water level 
fluctuation method is consistent, higher than the value calculated by rainfall infiltration 
method. As the difference if more than 20%, the RIF method can be adopted as 
recommended by GEC, 1997 report.  
 
66..55  IMPACT ON NOISE AND VIBRATION  
6.5.1 Impact on noise levels 
Noise is unwanted and unpleasant sound which causes distraction, disturbance and 
annoyance. Continuous exposure to high level of noise can impair human hearing power. 
The construction activities generate noise mainly on account of: 
• Transportation machinery 
• Site preparation 
  
The impact of this airborne noise will be limited to the construction area and will be 
temporary. The noise of activities also disturbs animals/birds living in the surroundings area. 
 
The main noise generating sources during coal mining are coal drills, dozer operation, ripper 
operation, blasting, shovels operation, dumper movement, conveyer movement, service 
vans, crushing, and truck movement. Intermittent noise is generated due to operation of 
diesel generator. 
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Impact on Noise Level 
In order to predict ambient noise levels due to the coal mining the noise modeling has been 
done.  For computing the noise levels at various distances with respect to the coal mining 
site, noise levels are predicted by a user friendly model the details of which are elaborated 
below. 
 
Model for sound wave propagation during mining 
For an approximate estimation of dispersion of noise in the ambient air from the point 
source, a standard mathematical model for sound wave propagation is used.  The noise 
generated by equipment decrease with increase distance from the source due to wave 
divergence. An additional decrease in sound pressure level with distance from the source is 
expected due to atmospheric effect or its interaction with objects in the transmission path. 
 
For hemispherical sound wave propagation through homogenous loss free medium, one can 
estimate noise levels at various locations, due to different sources using model based on 
first principles, as per the following equation: 
  Lp2= Lp1  - 20Log (r2 / r1) – AE                                                                   (1) 
 


Where, Sound Lp2 and L p1 are the Sound Pressure Levels (SPL) at points located at a 
distances of r2 and r1 from the source. AE is attenuations due to Environmental conditions (E). 
The combined effect of all the sources can be determined at various locations by the 
following equation. 


Lp(total)= 10Log (10 (Lpa)/10  + 10(Lpa)/10 + 10 (Lpa)/10 +. . ………….)  (2) 
 


Where Lpa, Lpb, Lpc are noise pressure levels at a point due to different sources. 


Environmental Correction (AE): 
The equivalent sound pressure level can be calculated from the measured sound pressure 
level (Leq measured) averaged over the measurement surface area ‘S’ and from corrections K1 
and  K2 and is given by ; 


(Leq measured) = (Leq measured) - K1 - K2     (3) 


 
Where, 


K1 = Factor for the background noise correction. The correction was not applied in 
this modeling exercise, as it was not possible to measure the background 
noise levels by putting off machines.  Hence it was considered as zero. 


K2 =  Environmental correction 


Model Details: 
Based on the above equation user friendly model has been developed. The details of the 
model are as follows: 
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• Maximum number of sources is limited to 200; 
• Predicted Noise levels at any distance specified from the source; 
• Model is designed to take topography or flat terrain; 
• Co-ordinates of the sources in meters; 
• Maximum and Minimum levels are calculated by the model; 
• Output of the model in the form of isopleths; and  
• Environmental attenuation factors and machine corrections have not been incorporated 


in the model but corrections are made for the measured Leq levels. 
 
Input for the model  
The sources where noise level monitored in mining site are core drill, dozer operation, ripper 
operation, blast hole drillers, blasting, shovels operation, trippers movement, conveyers 
movement, service vans, crushing, truck movement. Intermittent noise is generated due to 
operation of diesel generators are given in Table 6.14 the values mentioned are at 1m 
distance from the source. 


Table 6-14: Likely Noise Levels   
Sl. No. Source Name Noise level in dB(A) 


1 Core drill 95 
2 Dozer Operation  95 
3 Diesel Generator 75 
4 Blast hole driller 95 
5 Blasting 90 
6 Shovels Operation 95 
7 Dumper Movement 95 
8 Conveyers Movement 85 
9 Crushing 90 


10. Truck Movement 75-95 
 
Model outputs 
The ambient noise levels have been predicted for proposed coal mining. The predicted noise 
levels at the boundary of the coal mine in different directions are given in Table 6.15. There 
will be slight impact on the village during blasting for a short time period and due to masking 
effect it will not have any significant impact for rest of the time. 


Table 6-15: Predicted Noise Levels 
Sl. No. Distance from ML boundary (m) Noise level dB (A) 


1 100 61.0 
2 200 53.4 
3 300 49.3 
4 400 46.1 
5 500 41.2 
6 750 36.6 
7 1000 31.8 
8 1500 24.9 
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Sl. No. Distance from ML boundary (m) Noise level dB (A) 
9 2000 21.0 


 
The operations of these equipment will generate noise ranging between 75 – 95 dB (A). The 
predicted noise level due to operation of such equipment at a distance of 0.5 km from the ML 
boundary is 41.2 dB (A). 
  
As the ambient noise levels are higher than the predicted noise levels, due to masking 
effect, only marginal increase in the ambient noise levels is envisaged in the vicinity of mine.  
 
Impacts due to ground vibration (due to blasting) 
In accordance with DGMS regulations, the lease area shall maintain a safety distance of 500 
m distance from blasting area. However, keeping in view the presence of villages beyond the 
statutory safety zone adequate measures shall be followed during blasting. The empirical 
equations (USBM) which can be used for assessment of peak particle velocity (ppv) values 
at nearby locations are as follows: 
 
The derived empirical equation for main ore body is: 
V = K1 {D/ (Q0.5)} K2 
Where 
V = Peak Particle Velocity in mm/s 
D = Distance between location of blast and gauge point 
Q = Quantity of explosive per round 
 
Detailed study shall be carried out during mining operation and recommendations will be 
complied to meet the DGMS, Dhanbad (Circular No. 7 dated 29 -08-1997) which are given in 
Table 6.16. 


Table 6-16: Permissible Peak Particle Velocity (ppv) in mm/sec. 


Type of structure Dominant excitation frequency  
<8 Hz 8-25 Hz >25 Hz 


A. Buildings/structures not belonging to owner 
Domestic houses /structures 
(Kuchha brick and cement) 


5 10 15 


Industrial buildings (RCC and 
framed structures) 


10 20 25 


Objects of historical Importance and sensitive 
structures. 


2 5 10 


B. Building belonging to owner with limited span of life 
Domestic houses/structures (Kuchha brick and 
cement) 


10 15 25 


Industrial buildings (RCC and framed structures) 15 25 50 
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66..66  IMPACT ON ECOLOGY 
Ecological impacts from open cast mining result from loss of forest cover and from 
generation of pollutants both in air and water. Further, excavation of soil causes damage to 
its structure and composition.  
 
The impacts on ecology of the area are expected to be minimal as no sanctuary, national 
park and tiger or elephant reserve is affected by the project. Also no prominent grassland 
ecosystem has been found in the Core and Buffer zone areas.  
 
However, Schedule-1 fauna were found in core and buffer zone in the project site. The study 
areas do not represent any migratory paths or corridors to the birds and mammalian fauna. 
The impact of proposed mining on ecology as a whole is described below.  
         
6.6.1 Loss of forest 
Out of 2037ha of project land, 1198ha of forest land will be diverted for the project. The 
forest to be removed during the mining operation contains mixed type of forest with 20 to 
40% tree cover as per the Forest Working Plan. The loss of vegetation in the area will have 
following impacts: 
• Loss of vegetation by excavation and dumping thereby affecting the species for which 


such vegetation was the host. 
• Migration of biotic species to neighboring ecosystems 


 


6.6.1.1 Loss of Forest Produce 
The losses of forest produce due to the felling of trees are detailed in Table 6.17. 


Table 6-17: Loss of Forest Produce 
Parameter Unit Forest Land Revenue Forest Land
Area Hectare 1094.49 103.51 
Site Quality Quality VB & IVB VB 
Forest Density  0.2 - 0.4 0.2 
Estimated Number of Trees No. 934857 4122 
Estimated Volume Cubic meter 119612 2101 
Timber Cubic meter 25402 1222 
Fuel Cubic meter 94209 880 
Estimate Quantity of grass 
(fodder) in metric tones Metric tones/year 3284 311 


Source: Forest Enumeration Survey 


6.6.1.2 Impact on local species 
• Loss of forest will result into migration of species of fauna to another ecosystem; 
• Migration of faunal species due to noise, vibrations and lights; 
• No recorded medicinal plants are established;  
• Lowering of water table due to continuous abstraction of ground water affecting the 


vegetation growth near the quarry edge up to the radius of influence 
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• There will be negligible impact on the forest and ecology of the buffer zone due to air 
borne emission from the project as these are meeting the national ambient air quality 
standards; 
 


66..77  IMPACT ON SOCIO-ECONOMIC CONDITIONS 
6.7.1 Rehabilitation and Resettlement 
As already discussed, there is going to be displacement due to the project. The estimated 
Project Affected Families (PAFs) is shown in Table 6.18. 


Table 6-18: No. of Affected Families 
S. No. Village No of affected families 


1 Moher 317 
2 Bengabasti 22 
3 Amroli 204 
4 Nuagarh 74 


Total 617 
 
6.7.2 Impact of Influx 
The sparse population of the project area and geographical location of the project do not 
pose any major impact on the local population due to influx of outside labour. However, there 
might be isolated cases that may impact the local community. The situations that may have 
a bearing on the Project activities and impact the local community include 
• Social Impacts emanating from interaction of the project influx population with host 


community potentially resulting in conflicts due to cultural differences and social beliefs 
and traditions. 


• Economic Impacts would depend upon the business activities pursued by the local 
community in terms of sale of commodities, vegetables and other daily use items 
required by the people residing in the construction workers colony and the staff coming 
to work site. The locals might set up roadside eateries, petty shops and garages to cater 
to the workers population and the transport vehicles coming to the project area. This 
would have a positive impact on the local economy and may very well augment the 
incomes of the local community who establish and run such businesses. 


• There would be temporary environmental impacts due to establishment of the 
construction workers colony and the waste disposal. Adequate waste treatment and 
disposal mechanisms would be implemented to ensure scientific waste management and 
disposal. 


• The construction workers colony and the township would be self sufficient in terms of 
services and requirement of commodities and fuel sources. There would be no 
dependency of the project personnel on the village infrastructure and common property 
resources for amenities and cooking fuel. 
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• Influx management measures have been proposed in the subsequent sections to 
address the above mentioned impacts. 
 


6.7.3  Socio-economic Condition 
The proposed project will provide employment to the local population, as mostly locals will 
be recruited for the purpose. Even indirect job opportunities will be created in the area 
business outside the project boundary. Many will find employment in service sector and 
marketing of day-to-day needs viz. poultry and other agricultural products. The project will 
improve the basic infrastructure and the people of nearby villages can also use these 
amenities. 
    
6.7.4 Impact of Forest Diversion on the Community 
The Scheduled tribes (ST) population residing in the area have minimum dependence on the 
Minor Forest Produce for their sustenance. They depend on either agriculture or 
mining/industrial activities. Therefore, proposed coal mining projects is expected to bring 
economic development for local population. 
 
The Moher Coal mining project will make a significant positive impact on community life by 
way of provide direct and indirect employment, service and support opportunities.  The 
envisaged coal mining project will bring about economic prosperity in the area. The projects 
in this region will be required to undertake special development programs to take care of 
health, education, communication and suitable livelihood of the tribal population living 
around coal bearing area. Such a scheme will reduce biotic pressure and help forest 
conservation. 
 
6.7.5 Impact on Cultural Resources  
There are no specific cultural heritage sites in and around the project area. Also there are no 
tangible properties or natural features that would be considered cultural heritage site.  
6.7.6 Impact on labour 
Most of the labours will be on contractual basis. Separate labour camps have been made 
within the infrastructure premises of the project for labours. Primarily host community will be 
given preference based on skills. Therefore, conflict of the migrating labour with local, is not 
likely to take place. Regular check will be done through supervisors so that labours do not 
interfere with the local inhabitants for their cultural values. 
 


66..88  CUMMULATIVE IMPACT 
The active mines located in the North and Eastern side of the mine are Gorbi and NCL 
respectively. The impacts of these mines are already reflecting in the baseline condition of 
the study area. 
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6.8.1 Impact from Coal Transportation 
Coal from mines will be transported to receiving pits located near the mine entries through 
dump trucks. The crushed coal will be transported through belt conveyors upto the loading 
point over Over land Conveyor (OLC) and subsequently to power plant.  
 
Fugitive emission will not take place due to closed conveyor system. Also no congestion on 
the local transportation is envisaged due to proposed conveying system. Approx. 73 acres of 
land required additionally for the coal conveyor system will affect about 280 families. The 
route of the coal conveyor system has been finalized on the basis of minimum disturbance 
especially agriculture and habitats.  
 
For transportation of the coal from mines to the power plant, a single flight overland coal 
conveyor is proposed. Since it is a single flight conveyor from mines to the power plant, 
there are no transfer points along the route of conveyor. The impact of the coal corridor is 
envisaged to be minimal as the preventive measures are inbuilt in the design of conveyor 
systems and all safety measures are adopted. 
 


66..99  ASSESSING SIGNIFICANCE OF ENVIRONMENTAL IMPACTS 
Impacts are typically classified as either positive or negative, reversible or irreversible, short 
term or long term. In this project impacts are classified as to their potential significance. The 
classification system is based on degrees of significance of impact, for example: 
• High– Highly adverse and Irreversible in Nature 
• Moderate- Much adverse compare to Low significance and Irreversible in Nature 
• Minimal / Low- Low Impact and Reversible in nature 
• None- No impact 
Potential impacts were identified for the following environmental attributes: 
• Air quality impacts; 
• Hydrology, hydrogeology and water quality impacts; 
• Land and soil impacts; 
• Socio-economic and cultural impacts; 
• Noise impacts; 
• Ecological impacts (flora and fauna); 
 
A summary table was compiled for each of these areas of potential impact, identifying 
logically distinct impacts which were comprehensive in their scope. 


 
Table 6-19: Significance of Potential Environmental Impacts 


Environment 
Parameter 


Potential 
Significance Reasons Mitigation Measures 


Air High • Generation of dust due • Implementation of dust arrester, 
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Environment 
Parameter 


Potential 
Significance Reasons Mitigation Measures 


to drilling and blasting 
for removal of 
overburden and 
production of coal; 


• Generation of dust due 
to transportation of 
overburden to 
dumpsites and 
transportation of coal 
to Coal Handling Plant; 


• Generation of dust 
from coal handling; 


• Generation of dust due 
to movement of heavy 
vehicles and mining 
machineries; 


sharp drill bits.  
• Dust musk would be provided to the 


workers 
• Engines and other equipment shall 


be maintained to limit NOX and SO2 
• Water sprinkling on haul road, 


dump and coal stack would be 
continuous phenomena 


• Green belt development 


Water High • Impacts on the surface 
water drainage system 
of the area are 
mentioned below:  


• Wash off from Dumps 
• Soil erosion from mine 


and road 
• Pumping out mine 


water to the surface 
water channels 


• Oil and grease 
contamination of 
surface water from oil / 
grease handling area. 


• Impact on Ground 
Water: Ground water 
pollution can take 
place if dumps and 
stock piles contain 
harmful chemicals. 


• Garland / guided drain around the 
mines with settling pond will be 
provided to prevent surface runoff 
water from outside the quarry area 
entering inside the mine.  


• Surface run-off within the mine shall 
be treated before discharging and 
utilizing for other purposes. 
Maximum of surface run-off shall be 
utilized within the mine. Mine water 
to be pumped to distribution 
network for sprinkling, plantation 
and other uses.  


• Surface run-off will be diverted 
away from the dump by garland 
drains at higher contour. The 
surface run-off from the overburden 
dump is to be collected in a garland 
drain provided at the foot of the 
dump. This foot drain would carry 
water to a sedimentation tank from 
where the overflow would be 
directed into natural drain through 
controlled discharge outlets. The 
overflow would be monitored 
regularly.  
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Environment 
Parameter 


Potential 
Significance Reasons Mitigation Measures 


• Peripheral bunds will be erected on 
the outer edge of the abandoned 
benches before reclamation so that 
the solid is not carried away by 
storm water. Formation of gullies is 
to be prevented which may cause 
serious erosion. Chutes will be 
constructed by using stone or 
masonry to guide the water in areas 
with loose soil to prevent erosion. 
The mine water will be passed 
through specially constructed catch 
pits to arrest any loose material 
being carried with water.  


• To prevent surface and ground 
water contamination by oil / grease 
and sewage waste, following 
control measures are proposed to 
be implemented. 


• Leak proof containers will be used 
for storage and transportation of 
oil/grease.  


• The floors of the areas wherever 
oil/grease is handled will be kept 
effectively impervious.  


• Work shop effluent containing high 
suspended solids and oil & grease 
will be discharged into oil and 
grease trap where oil will be 
collected separately in the oil pit. 


• Used oil will be stored separately in 
drums for sale or disposal.  


• The sewage waste generated from 
domestic waste such as septic 
tank, hand washing and canteen 
will be let into a collection tank after 
passing through bar screen and oil 
trap, to remove floating matters and 
vegetable oils. 


• The surface and ground water in 
and around the mine, coal handling 
plant and infrastructure will be 
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Environment 
Parameter 


Potential 
Significance Reasons Mitigation Measures 


regularly tested and appropriate 
control measures shall be adopted 
in case of any pollutant is detected 
above the prescribed limit.  


• All stacking and loading areas will 
be provided with proper garland 
drains equipped with baffles to 
prevent wash off from reaching the 
downstream natural channels.  


• During operations and particularly 
after cessation of mining, the mine 
would behave as ground water 
reservoir to improve recharge 
system.  


• During post mining the mine can be 
used for rain water harvesting and 
commercial fishing etc. by the local 
people. 


Land 
Degradation 


Moderate Impact on land due to 
Waste Generation in Initial 
stage. 
Impact on Land-use / 
Land-cover and Landscape 
due to the whole mining 
Project 


• Stage-wise reclamation plan which 
consist two parts namely 


• Technical Reclamation 
• Biological Reclamation  


Soil Quality 
Degradation 


Low Soil erosion and loss of soil 
fertility 
Land degradation 


• Top-soil will be conserve in 
scientific manner to manage the 
fertility of the soil 


• Continuous monitoring of soil 
quality  


• Green belt development  
Noise Low As no sensitive locations in 


the vicinity of the project 
site. 


• Proper green cover will be provided 
to neutralize the noise 


Ecosystem Moderate Ecological impacts from 
open cast mining result 
from loss of forest land for 
mining and from 
generation of pollutants 
both in air and water. 
Further excavation of soil 
causes damage to its 
structure and composition. 


• Compensatory afforestation in 
double of the forest land diverted 


• Green belt development conserve 
local biota 


• Efforts for ecological restoration 


Socio-
economic 


High Involuntary Resettlement 
Influx of Labours 


• The PAPs will be rehabilitated in a 
planned manner. 
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Environment 
Parameter 


Potential 
Significance Reasons Mitigation Measures 


• Compensation will be provided as 
per R&R Policy specially devised 
for SPL and approved by GoMP. 


• CSR activities of SPL will also help 
to improve the living style as well as 
education status of the local 
villagers. 


• Construction labours will be housed 
on temporary construction camp. 


• A separate housing colony with 
adequate provision of water, 
electricity and waste management 
facilities will be set-up for the 
operational workers. 


 


66..1100  SIGNIFICANCE OF THE IMPACTS 
Project impacts need to be summarised in one table for easy comparison and interpretation. 
The 'Modified Matrix' method has been adopted to identify the potential of Impacts. This 
method involves the establishment of cause-effect relationship and also 'The Parameter 
Important Value (PIV)' against each environmental Impact parameter. 
 
The identification of environmental impact is based on the baseline condition as described in 
chapter 4 and nature of proposed activities as detailed in chapter 3 and other indirect 
resultant activities.  
 
The PIV values are determined by subjective judgment considering the relative importance 
and significance of individual parameter. After deciding PIV, these values have to be 
distributed among all the cause-effect relationship, which are established between those 
particular affected Environmental and Social parameters and the concerned project activities 
by means of indices called "Relative Parameter Importance Indices (RPII)" such that the 
sum of all indices is equal to unity.  The RPII values are decided based on the relative 
importance of cause-effect relationship and highest important one is given highest RPII 
value and the lowest important one is given lowest RPII value.  
 
Another index, which is to be determined for each cause effect relationship is called 
"Environmental Impact Index (EII)". The scale for EII varies from zero to one. The value 
one is assigned to an impact of highest order and zero to assign to an impact of negligible 
magnitude. The adverse impacts, EII carries a negative sign and for beneficial impacts one, 
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it carries positive sign. Weighted Environmental Impact Index (WEII) is arrived by 
multiplying score of RPII and EII.   
 
For determining the value of EII, the environmental impact parameters are divided into two 
categories. 
 
6.10.1 Category 'A' Parameter 
This category incorporates environmental and social impact parameters, whose quality 
varies linearly with the magnitude of impact area as related to the proposed project activities 
and includes: 
• Surface and ground water resources 
• Socio-economic aspects 
• Land-use 
• Human settlement 
6.10.2 Category 'B' Parameter 
This category incorporates environmental and social impact parameters, whose quality 
varies logarithmically with the magnitude of impact area as related to the proposed project 
activities and includes: 
• Surface and Ground water quality 
• Air quality 
• Noise level 
• Ground Vibration 
• Health 
• Flora 
• Wildlife 
The bases for determination of EII value are given in Table 6.20 and 6.21 respectively. After 
determining EII for each cause-effect relationship the same will be multiplied with RPII to get 
a 'Weighted Environmental Impact Index (WEII)". These values are once again multiplied 
with PIV and addition of all these values gives the impact score of that particular 
environmental parameter. The impact score, obtained for all environmental and social impact 
parameters is added together to get total impact score. This total impact score is used for 
interpretation and decision-making. 


Table 6-20: Determination of EII for Category 'A' Parameters 
S. No. Impact Magnitude (in %) EII 


1 No Change 0.00 


2 0 – 4.9% Change 0.05 


3 5 – 14.9% Change 0.10 


4 15 – 24.9% Change 0.20 


5 25 – 34.9% Change 0.30 
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S. No. Impact Magnitude (in %) EII 


6 35 – 44.9% Change 0.40 


7 45 – 54.9% Change 0.50 


8 55 – 64.9% Change 0.60 


9 65 – 74.9% Change 0.70 


10 75 – 84.9% Change 0.80 


11 85 – 94.9% Change 0.90 


12 > 95% Change 1.00 


 
Table 6-21: Determination of EII for Category 'B' Parameters 


S. No. Impact Magnitude (in %) EII 


1 No Change 0.00 


2 0 – 4.9% Change 0.02 


3 5 – 14.9% Change 0.05 


4 15 – 24.9% Change 0.10 


5 25 – 34.9% Change 0.15 


6 35 – 44.9% Change 0.25 


7 45 – 54.9% Change 0.50 


8 55 – 64.9% Change 0.75 


9 > 65% Change 1.00 


 
6.10.3 Project activities and environmental parameters 
The mining operation and allied activities, which are likely to cause potential impacts on 
environment, are listed below: 
• Land and soil degradation due to mining activity 
• Involuntary Resettlement 
• Air emission from coal exploration activities 
• Noise generation 
• Water consumption 
• Wastewater generation / disposal 
• Provision of civic amenities 
• Tree plantation programmes 
 
The likely impacts of these activities and benefits are already discussed under present 
chapter. 
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6.10.4 Parameters importance value for environmental components 
The environmental components listed in the earlier section are assigned with PIV so as to 
convert the environmental impacts into commensurate units, which could be aggregated 
easily to get the total score of environmental impacts. The parameter importance values are 
assigned by marking and pair-wise comparison procedure. This procedure involves 
preparation of a table containing number of columns corresponding to the range of value, 
which can be assigned a 'Score of importance' against each impact area. The score of 
importance is any integer ranging from one to six. The most affected parameters carries a 
score of six and the least affected parameters carries a score of one. 
 
6.10.5 Importance Ranking 
This score is made considering the intensity and nature of impact over the identified impact 
area. The impact areas considered along with their ranking are tabulated in Table 6.22.  


Table 6-22: Determination of Parameters Importance Value (PIV) 


S. 
No. 


Impact 
Area 


Ranking 


1 2 3 4 5 6 


1. Surface 
Water 
Resources 


No impact 
on Surface 
water / 
Drainage 
System 


Minor 
impact on 
the 
temporary 
water 
chainage 


Impact on 
first order 
stream 


Diversion 
or 
realignme
nt of the 
local nala 


Diversion 
of the 
stream 
feeding 
the main 
water body 
of the 
region 


Diversion 
of the 
major 
water body 
of the 
region 


2. Ground 
Water 
Resources 


No impact 
on the 
ground 
water table 


Minor 
impact on 
the ground 
water 
resources 


Impact of 
aquifers but 
area is 
falling in 
safe zone 
and radius 
of influence 
within  


Radius of 
influence 
is more 
than 250 
m but less 
than 500 
m 


Radius of 
influence 
is more 
than 500 
m but less 
than 250 
m 


Impact of 
aquifers 
but area is 
falling in 
critically 
drought 
prone 
zone 


3. Air Quality Very minor 
impact on 
the 
Ambient Air 
Quality off 
the region 


Impact is 
limited for 
the 
quantified 
time 
schedule 


Impact is 
limited to 1 
kms from 
the project 
site 


High 
impact 
(but within 
stipulated 
standards
) on one 
compone
nt of the 
Air 


High 
impact 
(but within 
stipulated 
standards) 
on all 
componen
ts of air 
quality 


Predicted 
Air Quality 
will exceed 
the 
stipulated 
standard 
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S. 
No. 


Impact 
Area 


Ranking 


1 2 3 4 5 6 


Quality 


4. Water 
Quality 


No change 
in water 
quality with 
negligible 
change 


Minimum 
change in 
physic-
chemical 
properties of 
the 
receiving 
water body 


Moderate 
Change in 
physical 
properties of 
the water  of 
receiving 
body  


Moderate 
Change in 
physical & 
chemical 
both 
properties 
of the 
water  of 
receiving 
body 


Change in 
Surface as 
ground 
water 
quality 


Significant 
change in 
Surface 
water 
quality 


5. Noise 
levels 


No change 
beyond 
noise 
generating 
equipment 
premises 


Minimum 
change 
beyond 
noise 
generating 
equipment 
premises 


Moderate 
change 
beyond 
noise 
generating 
premises 


Moderate 
change in 
ambient 
level 


Moderatel
y high 
change in 
ambient 
level 


Significant 
change in 
ambient 
level 


6. Ground 
Vibration 


No impact 
on ground 
vibration 


Impact on 
ground 
vibration is 
limited to 
safety zone 
only 


Low impact 
of ground 
vibration on 
nearby 
community 


Moderate 
impact of 
ground 
vibration 
on nearby 
communit
y 


High 
impact of 
ground 
vibration 
on nearby 
community 


Impact of 
ground 
vibration 
on nearby 
community 
may cause 
to hearing 
loss or 
other 
physical 
problems 


7. Health Minimum 
Risk due to 
State of Art 
Technology 
with health 
care 
facilities for 
workers 
and host 
population 


Minimum 
Risk due to 
State of Art 
Technology 
with PPE 
and first aid 
facility for 
workers 


Low Risk 
due to 
Available 
Technology 
with PPE 
and first aid 
facility for 
workers 


Moderate 
Risk due 
to PPE 
with first 
aid facility 
for 
workers 


High Risk 
working 
environme
nt with first 
aid facility 
for 
workers  


High Risk 
working 
environme
nt which 
requires 
frequent 
monitoring 
of workers 
health 


8. Public No change Use of Acquisition Acquisitio Acquisition Acquisition 
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S. 
No. 


Impact 
Area 


Ranking 


1 2 3 4 5 6 


Utilities in utilities 
due to 
project 
activity 
except for 
strengtheni
ng of 
utilities for 
host 
community 


existing 
roads and 
acquisition 
of Govt.  & 
Pvt. Land 
and 
strengthenin
g facilities 
for host 
community  


of 
agriculture 
land, 
diversion of 
road, etc 
and no 
strengthenin
g of the 
facilities 


n of 
agricultur
e land, 
communit
y areas, 
facility 
places, 
diversion 
of road, 
etc 


of 
agriculture 
land, water 
body, 
community 
areas, 
facility 
places, 
diversion 
of road, 
etc 


of 
agriculture 
land, 
residential 
areas, 
water 
body, 
community 
areas, 
facility 
places, 
diversion 
of road or 
nala, etc 


9. Economic 
aspects 


      


  Located in 
highly 
industrialize
d urban 
area with 
opportunity 
of 
secondary 
as well as 
tertiary 
sources of 
income 


Located in 
highly 
industrialize
d mining 
areas with 
opportunity 
of 
secondary 
sources of 
income 


Located in 
agriculturally 
developed 
area with 
opportunity 
of primary 
as well as 
tertiary 
sources of 
income 


Located 
in 
agricultur
ally 
develope
d but 
dense 
populatio
n required 
more 
employm
ent 
opportunit
y 


Positive 
impact 
since 
project 
located in 
backward 
region  


Located in 
agricultural
ly poor 


10. Land-use 
& Soil 
Characteri
stics 


Poor Soil 
fertility and 
without any 
sensitive 
land use 
degradation 
or diversion 
for project 
purpose 


Poor Soil 
fertility and 
with only 
diversion of 
forest area 


Poor Soil 
Fertility but 
diversion of 
forest area 
and 
settlements  
for project 
purpose 


Moderate 
Soil 
Fertility 
with forest 
area 
diversion 
and 
settlemen
ts  for 
project 
purpose 


Fertile Soil 
with 
sensitive 
zones 
within 
project site 


Fertile Soil 
and 
peoples 
earn their 
livelihood 
from the 
area being 
diverted 
for the 
project 
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S. 
No. 


Impact 
Area 


Ranking 


1 2 3 4 5 6 


11. Flora No change 
and impact 
on flora at 
site or in 
impact 
zone 


Insignificant 
change and 
impact on 
flora at the 
site and in 
impact zone 


Due to 
ground 
clearance 
open 
vegetation 
shrubs will 
be removed 


Site have 
flora with 
economic 
value and 
is part of 
reserved 
or 
protected 
forest 


Site fall in 
specially 
protected 
area for 
their floral 
value 


Project 
Site fall in 
National 
Park or 
wildlife 
sanctuary 


12. Wildlife The site 
and 
immediate 
adjacent 
area is 
devoid of 
wild 
animals 


Entire 
Impact zone 
does not 
have any 
schedule I & 
II species 


Impact zone 
is having 
some 
endangered 
species. 
However, 
impact zone 
doesn’t fall 
in the 
migratory 
routes 


Impact 
zone 
have 
endanger
ed fauna 
and fall n 
migratory 
paths 


The site 
have 
endangere
d fauna 
and 
migratory 
routes 


The site 
fall in the 
migratory 
route or 
having the 
endangere
d fauna 


13. Human 
Settlement 


Host 
community 
is capable 
to provide 
skilled and 
unskilled 
labour, no 
cultural 
change and 
no impact 
on natural 
resources 


Host 
community 
is capable to 
provide 
unskilled 
labour, 
insignificant 
cultural 
change  


Major influx 
of labours 
and 
chances of 
conflict of 
culture & 
communica
ble diseases 


In-
migration 
will effect 
natural 
resources 
and 
amenities 
already 
available 


In-
migration 
of skilled 
and 
moderate 
change in 
socio-
cultural 
profile of 
host 
community 


In-
migration 
of skilled 
and 
unskilled 
labor and 
significant 
change in 
socio-
cultural 
profile 


14. Culture No change 
in culture of 
host 
community 


Minimum 
impact in 
culture due 
to influx of 
migrants 
labor and 
introduction 
of their 
culture 


Moderate 
impact in 
culture due 
to change in 
economic 
activity and 
social status 


Moderate 
impact in 
culture 
due to 
change in 
economic 
activity 
and 
impact on 


Change in 
culture 
due to 
involuntary 
resettleme
nt and 
livelihood 
pattern 
associated 


Significant 
impact in 
culture 
due to 
involuntary 
resettleme
nt of 
indigenous 
people 







EESSIIAA  
SSTTUUDDYY  


MMoohheerr  aanndd  MMoohheerr--AAmmlloohhrrii  EExxtteennssiioonn  CCaappttiivvee  CCooaall  
BBlloocckk  ffoorr  SSaassaann  UUllttrraa  MMeeggaa  PPoowweerr  PPrroojjeecctt,,  SSiinnggrraauullii,,  
MMaaddhhyyaa  PPrraaddeesshh,,  IInnddiiaa  


CCHHAAPPTTEERR  66  


IIMMPPAACCTT  
AASSSSEESSSSMMEENNTT  


 


6-33 
 


S. 
No. 


Impact 
Area 


Ranking 


1 2 3 4 5 6 


within host 
community 


their 
cultural or 
religious 
precincts 


with 
income 
generation 
of host 
community 


15. Human 
Resettlem
ent 


No R&R 
issues only 
immigration 
of labours 
and 
minimum 
chances of 
conflict with 
host 
community  


Involve 
Involuntary 
resettlement 
with only 
land 
oustees 
consist  


Involve 
Involuntary 
resettlement 
with only 
land 
oustees  


Involve 
Involuntar
y 
resettlem
ent with 
only land 
oustees 
consist of 
indigenou
s 
populatio
n but 
include 
R&R 
Colony 
facilities 


Involve 
Involuntary 
resettleme
nt with 
only land 
oustees 
consist of 
indigenous 
population 
but no 
R&R 
Colony 
facilities is 
being 
provided 


Involve 
Involuntary 
resettleme
nt of 
densely 
populated 
area 


 
Table 6-23: Parameters Importance Value (PIV) 


S. No. Impact Area 
Ranking 


Total Weightage PIV 
1 2 3 4 5 6 


1. Surface Water Resources    -   4 4/49 81.6 


2. Ground Water Resources   -    3 3/49 61.2 


3. Air Quality    -   4 4/49 81.6 


4. Water Quality   -    3 3/49 61.2 


5. Noise levels    -   4 4/49 81.6 


6. Ground Vibration  -     2 2/49 40.8 


7. Health  -     2 2/49 40.8 


8. Public Utilities  -     2 2/49 40.8 


9. Economic aspects     -  5 5/49 102.0 


10. Land-use & Soil Characteristics   -    3 3/49 61.2 


11. Flora    -   4 4/49 81.6 


12. Wildlife   -    3 3/49 61.2 
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S. No. Impact Area 
Ranking 


Total Weightage PIV 
1 2 3 4 5 6 


13. Human Settlement   -    3 3/49 61.2 


14. Culture  -     2 2/49 40.8 


15. Human Resettlement     -  5 5/49 102.0 


Total 49  999.6 


 
6.10.6 Weighted Environmental Impact Index (WEII) 
It is necessary to establish Relative Parameter Importance Index (RPII) and Environmental 
Impact Index (EII) in order to arrive at the Weighted Environmental Impact Index (WEII). 
  


6.10.6.1 Relative Parameter Importance index (RPII) 
The RPII indicates the importance of interaction between the action the action and 
environmental components. It is assigned any value between 0 and 1 and the sum of all the 
values of RPII under each environmental component is equal to 1. The importance of an 
interaction is related to the significance or assessment of the consequences, of the 
anticipated interaction. Assignment of RPII to an interaction is based on the subjective 
judgement. While deciding RPII, first the RPII values are distributed among adverse and 
beneficial impacts depending upon their significance. The RPII values, distributed are once 
again distributed among the respective interactions depending upon their individual 
significance. The most important interactions under a particular impact area are given the 
maximum RPII, whereas the lowest important one is given minimum RPII. As the 
significance increases the RPII also increases.  
 
The RPII values for all the interactions, along with the criteria for deciding the same is 
presented in Table 6.24. 
 


6.10.6.2 Environmental Impact Index (EII) Matrix  
The index represents the magnitude of an impact due to the interaction established between 
an environmental component and a project activity. This impact magnitude is represented by 
a numerical value, which is determined from Tables 6.20 and 6.21 The environmental 
components are grouped into two categories viz. 'A' and 'B' discussed in earlier paragraph.  
The EII for category 'A ' environmental component is determined from Table 6.20 and the 
same for category 'B' is determined from Table 6.21. The PIV are determined for each 
impact area project activity interaction and are given in Table 6.22 along with remarks. The 
Parameter Importance Value (PIV) is given in Table 6.23. 
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Table 6-24: Impact Matrix without Mitigation Measures 


Impact Area 
WEII 


PIV 
Total 


(RPII X EII) (WEII X PIV) 
Surface Water Resources -0.36 81.6 -29.376 
Ground Water Resources -0.2 61.2 -12.24 
Air Quality -0.4325 81.6 -35.292 
Water Quality -0.63 61.2 -38.556 
Noise levels -0.53 81.6 -43.248 
Ground Vibration -1 40.8 -40.8 
Health -0.615 40.8 -25.092 
Public Utilities 0.35 40.8 14.28 
Economic aspects 0.32 102 32.64 
Land-use & Soil Characteristics -0.22 61.2 -13.464 
Flora -0.515 81.6 -42.024 
Wildlife -0.465 61.2 -28.458 
Human Settlement -0.3 61.2 -18.36 
Culture -0.1 40.8 -4.08 
Human Resettlement -0.6 102 -61.2 


Total 999.6 -345.27 
*Calculation has been done upto 3rd place of decimals 
 
The total score is '–345.27’ which indicates "Appreciable but reversible impact and 
appropriate control measure are important" as observe from Table 6.24. 
 
6.10.6.3 Potential Impact Identification using Environmental Impact Matrix without 


Mitigation Measures 
The total impact score is assessed by the use of following relative scales. 


Upto -200 : No appreciable impact on environment 
-200 to -400 : Appreciable but reversible impact and appropriate control measure are 


important 
-400 to -600 : Significant Impact mostly reversible after a short period and mitigation 


measure are crucial 
-600 to -800 : Major Impact, which is mostly irreversible 


-800 to -1000 : Permanent irreversible impact 
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Table 6-25: Potential impact identification impact matrix without mitigation measures 


S. 
No. 


Environmental 
Components 


Project 
Activities 


Interaction 
No. 


Impacts 
Adverse / 
Beneficial


RPII 
values


Remark for RPII 
EII 
Index


EII 
(%) 


Remark for EII 


Social and Environmental Assessment and Management System 


1. Air Quality Blasting & 
Drilling 


1 Dust & gases 
(NOX) are 
produced during 
blasting & drilling. 
High SPM level is 
expected during 
these operations. 


Adverse 0.50 Huge quantity of 
dust due to drilling 
and blasting 


-0.75 60.0 Uncontrolled 
blasting and drilling 
activities 


2. Air Quality Transportation 
of overburden 
and coal 


2 Causes dust 
nuisance and 
gaseous pollution 
due to 
transportation 


Adverse 0.20 Insignificant 
increased in traffic 
density envisaged 


-0.25 40.0 Insignificant impact 
on air quality as 
road transportation 
not envisaged 


3. Air Quality Transportation 
through 
conveyor 
system 


3 Increase in dust 
level 


Adverse 0.05 Covered conveyor 
system  


-0.10 20.0 Covered conveyor 
system 


4. Air Quality DG Set 
Operation 


4 Gaseous 
emission 


Adverse 0.05 Standby Operation -0.05 10.0 Standby Operation 


5. Air Quality Green belt 
development 
all along the 


5 It serves as a 
natural screen in 
attenuation of air 


Beneficial 0.20 Green belt will help 
to attenuate the 
dust particles inside 


0.00 0.0 No Green belt in 
primitigative stage 
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S. 
No. 


Environmental 
Components 


Project 
Activities 


Interaction 
No. 


Impacts 
Adverse / 
Beneficial


RPII 
values


Remark for RPII 
EII 
Index


EII 
(%) 


Remark for EII 


periphery of 
the coal mine 


pollution the block boundary 


6. Water Quality Provision of 
civic amenities 


1 Deterioration in 
water quality due 
to disposal of 
domestic waste 
water 


Adverse 0.20 Release of domestic 
wastewater is 
relatively low 


-0.15 30.0 Un-treated 
domestic waste 
water contains high 
BOD, Coliform and 
suspended matter 


7. Water Quality Mining 
Operation 


2 Impact due to 
run-off from OB 
dump area and 
pump-out water 


Adverse 0.80 Significant quantity 
of pump-out water 
generated 


-0.75 60.0 Un-treated water 
contains high 
suspended matter 


8. Noise Levels Blasting, 
drilling and 
loading during 
mining 
operation 


1 Significant Impact Adverse 0.50 Significant as high 
noise will produce 
due to mining 
operation  


-1.0 65.0 High noise 
generation from 
the un-controlled 
blasting 


9. Noise Levels Transportation 2 Increase in noise 
level due to 
vehicular traffic 


Adverse 0.30 Less significant as 
road transportation 
of raw / material 
product not 
envisaged 


-0.10 20.0 Insignificant 
increase in noise 
level due to 
movement of few 
trucks and vehicles 
used for raw 
material 
transportation 


10. Noise Levels Vegetative 3 It serves as Beneficial 0.20 Less significant as 0.00 0.0 No plantation is 
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S. 
No. 


Environmental 
Components 


Project 
Activities 


Interaction 
No. 


Impacts 
Adverse / 
Beneficial


RPII 
values


Remark for RPII 
EII 
Index


EII 
(%) 


Remark for EII 


Plantation barrier for noise 
propagation, 
thereby reducing 
noise levels 


compared to the 
noise sources 


proposed in pri-
mitigative stage 


11. Ground 
Vibration 


Blasting 
Operations 


1 Impulsive ground 
vibration  


Adverse 1.00 Only Interaction -1.00 65.0 Uncontrolled 
blasting will create 
high ground 
vibration in the 
area 


Labor and Working Condition 


12. Health Mining 
Operation 


1 Impact on health 
due to air & noise 
pollution and 
accidents & 
injuries 


Adverse 0.50 Potential for 
exposure to noise, 
air pollution, 
accidents and 
injuries is high 


-1.0 65.0 High potential for 
air pollution and 
noise level, 
accident in pre-
mitigative case 


13. Health Vegetative 
Plantation 


4 Improves the 
health of 
inhabitants by 
acting as a barrier 
to air and noise 
pollution 


Beneficial 0.20 More significant as 
compared to effects 
due to 
transportation and 
civic amenities 


0.00 0.0 No plantation in 
pri-mitigative stage 


Pollution Prevention and Abatement 


14. Land use and 
Soil 


Exploration of 
coal 


1 Impact due to 
opencast 


Adverse 0.30 Removal of the top-
soil will create major 


-0.20 15.0 Excavation will 
confined to the 
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S. 
No. 


Environmental 
Components 


Project 
Activities 


Interaction 
No. 


Impacts 
Adverse / 
Beneficial
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EII 
Index


EII 
(%) 


Remark for EII 


Characteristics excavation impact on soil 
fertility of the area 


mining lease area 
only 


15. Land use and 
Soil 
Characteristics 


Overburden 
dumping 


2 Soil and land 
degradation due 
to dumping of the 
overburden 


Adverse 0.30 Dumping of solid 
waste (over burden) 
may have an impact 
on the landuse of 
the area  


-0.40 40.0 Unplanned 
dumping of the 
overburden may 
have an impact on 
soil fertility and 
aesthetics of the 
area 


16. Land use and 
Soil 
Characteristics 


Provision of 
civic amenities 


3 Domestic Waste 
Disposal 


Adverse 0.10 Domestic waste will 
be generate through 
labor camp 


-0.40 40.0 Potential for 
adverse impact 
under pri-mitigative 
stage 


17. Land use and 
Soil 
Characteristics 


Vegetation 
Plantation 


4 Beneficial effect 
on land as it 
improves 
aesthetics and 
provides shelter 
for wildlife 


Beneficial 0.20 Moderate 
importance due to 
potential for soil 
erosion prevention 


0.00 0.0 No impact in pre-
mitigative stage 


Community health, safety and security 


18. Health Transportation 2 Deteriorates 
health due to Air 
& Noise Pollution 


Adverse 0.10 Insignificant 
increase in 
transportation 
activities 


-0.15 30.0 Lower impact 
envisaged 
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19. Health Provision of 
civic amenities 


3 Affects health 
through disposal 
of sewage on 
open land 
causing mosquito 
breeding & water 
borne diseases 


Adverse 0.10 Less significant in 
comparison to 
mining  operation 


-1.00 70.0 Potential for water 
borne diseases 
and mosquito 
nuisance is high 
during pre-
mitigative stage 


20. Health Improvement 
in the medical 
facility 


5 Ambulance and 
Other facility will 
improve the 
regional medical 
facility  


Beneficial 0.10 Less significant as 
compared to the 
effects due 
vegetative 
plantation 


0.00 0.0 Pre-mitigative 
Stage  


Land Acquisition and Involuntary Resettlement 


21. Human 
Resettlement 


Land 
Acquisition for 
mining 
purpose 


1 4 village is getting 
affected due to 
the project 


Adverse 0.60 Significant -1.00 >95.0 Unplanned R&R 
activities will have 
a major impact on 
the community 
residing at the 
project site 


22. Human 
Resettlement 


Compensation 
and R&R 
Colony 


2 Compensation 
and R&R colony 
facility will be 
provided as Govt. 
directives  


Beneficial 0.40 Compensation at 
the time of 
rehabilitation and 
housing facility will 
lessen the impact of 
R&R  


0.00 0.00 Pre-mitigative 
Stage 
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Bio-diversity Conservation and Sustainable Natural Resource Management 


23. Flora Diversion of 
forest land 


1 Impact due to 
diversion of forest 
area for industrial 
purpose 


Adverse 0.50 Diversion of forest 
land for industrial 
purpose 


-1.00 70.0 Highly significance  


24. Flora Mining and 
transportation 
purpose 


2 Adverse impact of 
dust due to  Air 
and Noise 
Pollution 


Adverse 0.10 Dust ad gaseous 
pollution due to 
mining activity  


-0.15 30.0 Low potential for 
negative impact on 
flora 


25. Flora Compensatory 
afforestation & 
Vegetative 
Plantation 


4 Creation of 
vegetative habitat 


Beneficial 0.40 This interaction has 
high significance 


0.00 0.0 No plantation in 
pre-mitigative 
stage 


26. Wildlife Diversion of 
forest land  


1 Diversion of forest 
land will have an 
impact on habitat 
of the wildlife of 
the core zone 


Adverse 0.30 Will make an impact 
on wildlife of the 
area 


-1.00 70.0 Diversion of forest 
land 


27. Wild Life Mining 
operations 


2 Adverse through 
Air & Noise 
Pollution 


Adverse 0.30 Interaction has high 
significance 


-0.50 50.0 Effect due to noise 
and air pollution is 
high by which 
migration of biotic 
species may be 
there 
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28. Wild Life Transportation 3 Adverse effect 
due to air and 
noise pollution 


Adverse 0.15 Not Significant -0.10 20.0 Not significant 


29. Wild Life Compensatory 
afforestation & 
Vegetative 
Plantation 


4 Will improve the 
habitat 


Beneficial 0.25 Compensatory 
afforestation in 
double of the forest 
land being diverted 
will restore the 
habitats for wildlife 


0.0 0.0 No Plantation in 
the pre-mitigative 
stage 


30. Surface Water 
Resources 


Mining 
operation 


1 Diversion / 
Realignment of 
the drainage 
system 


Adverse 0.4 No major nala is 
present, only first 
and second order 
streams are there.  


-0.40 40.0 Streams are 
seasonal in nature 


31. Surface Water 
Resources 


Disposal of 
Wash off 
dumps and 
mined out 
water 


2 Water containing 
high amount of 
suspended solids  


Adverse 0.40 Significant as this 
water contain high 
concentration of 
suspended solids 


-0.50 50.0 Wash-off will be 
disposed of into 
the streams 


32. Surface Water 
Resources 


Construction 
of water body 
in post mining 
stage 


3 This will improve 
the water 
resource status of 
the area  


Beneficial 0.20 As this will take 
place in the post 
mining stage 


0.00 0.0 No water body will 
be constructed in 
pre-mitigative 
stage 


33. Ground Water 
Resources 


Pumping of 
water from 
Mine area 


1 This can affect 
the water table in 
nearby areas  


Adverse 0.50 High Significance -0.40 40.0 Mining activity can 
affect the water 
table of the area  
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Indigenous Peoples 


34. Public Utilities Mining 
operations 


1 Improved Public 
Utility Services 
and amenities in 
the area, e.g. 
Power Supply, 
Road Network, 
Water Supply, 
Sanitation, 
Medical Facilities 
& Communication 


Beneficial 0.50 Significant as it 
covers the 
surrounding villages 


0.40 40.0 SPL will facilitate 
improvement of 
amenities 


35. Public Utilities Transportation 2 Provides better 
transportation 
System, Road 
Network and 
vehicular 
movement 


Beneficial 0.50 Only two 
interactions  


0.30 25.0 Access roads will 
be made to the 
project area, which 
will also be 
available to 
surrounding area  


36. Economic 
Aspects 


Mining 
Activities 


1 Increased 
employment 
opportunities, 
both direct and 
indirect, thereby 
increasing 
economic status 


Beneficial 0.60 Significant potential 
of Direct as well as 
Indirect 
Employment 


0.40 40.0 Indirect and Direct 
employment, plus 
availability of 
power will enhance 
economic activities 


37. Economic Transportation 2 Increased indirect Beneficial 0.30 Comparatively less 0.20 20.0 The proposed 
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Aspects employment 
opportunities and 
thereby increase 
in the economic 
status 


influential 
interaction 


mining activity will 
increase a number 
of Indirect 
Employment 


38. Economic 
Aspects 


Provision of 
civic amenities 


3 Increased 
employment both 
by direct and 
indirect ways. 
Employment in 
commercial 
services improved 
economic status 
of people 


Beneficial 0.10 Employment is 
restricted to limited 
persons in 
commercial services


0.20 20.0 Marginal job 
opportunities are 
envisaged 


39. Human 
Settlement 


Mining 
operations 


1 Environmental 
degradation due 
to increase in 
population, 
impacting natural 
resources 


Adverse 0.50 Significant 
Importance 


-0.30 30.0 Influx of People in 
the project 
influence area 


40. Human 
Settlement 


Provision of 
civic amenities 


2 Increased 
population puts 
the strain on 
existing transport 
facilities 


Adverse 0.50 Only two 
interactions 


-0.30 25.0 Low significance 
as marginal 
increase will take 
place 
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Cultural Heritage 


41. Culture Mining 
operations 


1 Influx of people of 
various culture 
will have 
substantial effect 
on local culture 


Adverse 1.00 Only one interaction -0.10 10.0 Low impact due to 
limited employees 
from outside the 
study area 
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77..  EENNVVIIRROONNMMEENNTT  &&  SSOOCCIIAALL  MMAANNAAGGEEMMEENNTT  PPLLAANN  
77..11  OBJECTIVES 
The mining process management should implement sound Environment Management Plan 
(EMP) which will make environment protection an essential requirement, equal in status with 
production and profit. Prediction of the potential environmental and social impact arising due 
to development activities are incorporated as the heart of EIA process. An equally essential 
element of this process is to develop measure to eliminate, offset, or reduce adverse 
impacts to acceptable levels and enhance the beneficial ones during implementation and 
operation of the projects. The integration of the project planning is done by clearly defining 
the environment requirements within an Environment & Social Management Plan (ESMP). 
 
The Environment Management Plan for Moher and Moher Amlohri Extension Coal Block has 
been developed with a view to bring down the levels of impacts within limits. In each of the 
areas of impact as assessed in Chapter 6, measures have to be taken to mitigate adverse 
impacts and where these are beneficial in nature such impacts are to be 
enhanced/augmented so that the overall adverse impacts are reduced to a low level as 
possible. 
 
The formulation of ESMP of this coal mining project is based on the following consideration: 
• Proposed project activities  
• Studies on Environmental Impact Assessment as derived from different base line data / 


information 
• Surface blasting and safety 
• Air and water pollution control 
• Work zone Environment improvement 
• Solid waste management 
• Biological reclamation and landscaping 
• Occupational Hazards and Safety 
• Environmental monitoring facilities 
• Environment management  
• Rehabilitation and Resettlement 
• Mine Closure / Reclamation Plan 
 
Careful planning and strategy adopted for the operation of a project is the route to achieve 
economic growth as well as environmental protection. 
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77..22  LAND DEGRADATION AND CONTROL MEASURE 
Conservation of land resources can promote sound land use to match with the land 
capabilities or suitability and to initiate correct land resources, development / suitability in the 
country. Land Degradation is one of the major adverse impacts of the open cast mining in 
the form of excavated voids and also in the form of waste dumps.  
 
As stated in above chapters out of 2037 ha area, 1440 ha land will be degraded by open pit 
mining. A total of 1695ha would be reclaimed after mining and covered by plantations, while 
25 ha of water body and 16 ha of road would be left out for future uses. Balance area 
includes infrastructure, slopes, periphery and batter, where plantation will be done during 
final mine closure. For 20 MTPA, 1808 ha is reclaimed during mine closure. The following 
mitigation measure would also be adopted for minimize the adverse impact of land 
degradation due to proposed coal block project. 
 
7.2.1 Stage-Wise Reclamation Plan 
It is planned that the external OB Dump will reach its maximum height by the 9th year in case 
of 12 MTPA, whereas the same reaches maximum height by 4th year. However the 
reclamation work for the dump will start from the 5th year onwards. Similarly the sides will 
also be ready for reclamation. The stages of reclamation plan are discussed in detail at 
Chapter-9 of this report. The post-mining land-use of the block area is shown in Table 7.1 
(12 MTPA) and Table 7.2 (20 MTPA). 


Table 7-1: Comparative Land-Use of Core Zone (12 MTPA) 
Pre-Mining Proposed Post-mining 
Forest Land: 1198 ha Quarry Area:1440 ha Reclaimed Area: 1608 ha 
Settlements: 148 ha Infrastructure Facilities (Project Office, 


Workshop, CHP, coal transport and 
handling corridor): 190 ha 


Road: 16 ha 


Agricultural land: 374 ha External Dump  and Top soil stock 
yard Area: 320 ha 


Water Body: 25 ha 


Wasteland: 317 ha Diversion and Approach Road: 20 ha 
 Safety Zone for Quarry and OB Dump: 


15 ha 
Infrastructure: 95 ha 


  Green Belt: 72 ha Undisturbed Land: 293 ha 
Total 2037 ha Total 2037 ha Total 2037 ha 


 
Table 7-2: Comparative Land-Use of Core Zone (20 MTPA) 


Pre-Mining Proposed Post-mining 
Forest Land: 1198 ha Quarry Area:1440 ha Reclaimed Area: 1808 ha 
Settlements: 148 ha Infrastructure Facilities (Project Office, 


Workshop, CHP, coal transport and 
handling corridor): 200 ha 


Road: 16 ha 


Agricultural land: 374 ha External Dump  and Top soil stock 
yard Area: 320 ha 


Water Body: 25 ha 


Wasteland: 317 ha Diversion and Approach Road: 20 ha 
 Safety Zone for Quarry and OB Dump: Infrastructure: 105 ha 
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Pre-Mining Proposed Post-mining 
15 ha 


  Green Belt : 62 ha Undisturbed Land: 83 ha 
Total 2037 ha Total 2037 ha Total 2037 ha 
 
7.2.2 Mitigation Measures 
The total volume of OB to be removed will be 1893.73 Mm3. The average stripping ratio is 4 
cum/t and the maximum depth of excavation will be around 290 m in the north-east corner of 
the site. Reclamation of mined out land will be given due importance as a step for sound 
land resource management.  
 
Any effort to control adverse impact would be incomplete without an appropriate land 
reclamation strategy. The first step in a successful reclamation programme is to decide 
reclamation land use. In the proposed environment management plan, it is envisaged to 
bring back the land to its original form. So in the sense of the above, reclamation will consist 
of two parts namely: 
• Technical reclamation; followed by 
• Biological reclamation. 


 
7.2.2.1 Technical Reclamation  
For technical reclamation, required number of dozers and graders has been provided. It will 
consist of the following steps:  
o Leveling and terracing,  
o Gully plugging,  
o Top Surface drainage,  
o Filling of cracks and fissures and  
o Coil matting where ever necessary 
7.2.2.2 Biological Reclamation 
After the Technical Reclamation, the area will be further biologically reclaimed by adopting 
the following procedures: 
 
Broadcasting of grass seeds and Plantation 
Plantation is one of the best known mitigation measures to arrest air pollution, land erosion 
and degradation and noise pollution. Sasan Power Limited will ascertain that plantation, 
other than the mandatory green belt development is done with cooperation from State Forest 
Departments and other experts in this field. 
  
The greenbelts and plantations on reclaimed lands will be done using local species. The 
trees will be of native species and will provide habitat for birds and also provide food for wild 
animals. The green belt will also control dust pollution and mitigate noise in addition to 
increasing vegetative cover.  
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The list of species suitable for developing the green belt and plantations for reclamation is 
given in Table 7.3. 


Table 7-3: List of Trees (native species) for Plantation 
S. No. Species S. No. Species 


1. Acacia Nilotica (Babul) 9. Shorea Robusta (Sal) 


2. Azadirachta India (Neem) 10. Mangifera Indica (Mango) 


3. Bauhinia Variegata (Kachnar) 11. Modhuca Indica (Mohul) 


4. Butea Frondasa (Palas) 12. Syzigium Cumini (Jamun) 


5. Bombax Malabaricum (semal) 13. Gmelia Arborea (Gambhari) 


6. Boswellia Serraata (Salai) 14. T. Arguna (Asan) 


7. Cassia Fistula (Ammatus) 15. Pterovarpus (Baja) 


8. Croton Oblongifolius (Putri) 16. Bambusa Arundinacae (Kantabans) 


Trees specially for Slopes 


1. Cassia fistula 4. Accasia Mearnsii 


2. Accassia Tortilis 5. Ficus Glomerata 


3. C. Siamea   


 
7.2.3 Top Soil Management 
The total area to be excavated is 1440 ha. The only contribution of top soil will be from 
Moher Amlohri Extension and from the OB Dump Area of 600 ha. It is proposed to remove 
the topsoil with an average thickness of 0.5 m. Thus approximately 3.0 Mm3 topsoil will be 
generated during the whole life of mine. Initially 1.6 Mm3 of top soil generated from OB 
Dump area of 320 ha will be stored. This valuable top soil which is part of overburden would 
be removed with care before mining in the area. It would be preserved separately in a 
manner so as to protect its productivity for future plantations and land reclamation purpose. 
In the preserving phase following steps would be adopted to keep the top soil in good 
condition. 
• The surface should be thoroughly ripped with suitable sub-soiling machinery for the 


purpose of  
• Aeration of soil, and  
• Encouragement of deep-rooting plants by introduced vegetation. 
• Following ripping, the heap should be cultivated with suitable low-maintenance species, 


like dwarf grasses, immediately to prevent erosion and gully formation. 
• The surface vegetation should be actively maintained with seeding and weed control 


operations.  
• Garland drains will be provided around the mine wherever required to arrest any soil 


from the mine area being carried away by the rain water 
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• Bench levels will be provided with water gradient against the general pit slope, to 
decrease the speed of storm water and prevent its uncontrolled descent. 


• Loose material slope will be strengthened by plantation and by making contour trenches 
at 2 m interval to check soil erosion both due to wind and rain. 
 


7.2.4 Management of Road 
The road constructed during mining operation for the movement of the transport shall be 
kept in good condition and will be continuously sprinkled with water. During the reclamation / 
afforestation period till the mine is fully reclaimed and afforested materials required for 
planting and growing of plants and trees, manures etc. would be transported to the site by 
truck.  
  
7.2.5 Solid Waste Management 
It is proposed to backfill overburden in maximum possible de-coaled area. Initially for 9 years 
the over burden will be transported by dumpers from the mine to the outside dump in case of 
12 MTPA, whereas the same will continue upto 6th year in case of 20 MTPA and 
subsequently for reclamation and restoration of degraded land i.e. de-coaled voids. 
 


77..33  AIR ENVIRONMENT: MITIGATION MEASURES 
Mitigation measures applied for air pollution control will be based on the baseline ambient air 
quality monitoring data. As per the results of ambient air quality monitoring data, the 
background concentrations of SPM, SO2 and NOX are well within the stipulated CPCB 
standards for most of the samples. The proposed mining operations and related activities 
are expected to add mainly air borne particulates. However, the addition of gaseous 
pollutants due to the proposed activities is expected to be relatively low.  
  
7.3.1 Control of Particulate Matter  
Dust would be generated mainly during drilling and blasting, mining and handling as well as 
transportation of coal. It would be effectively controlled as discussed below: 
 
Drilling and Blasting 
• Dust arrester would be provided with drills. 
• Sharp drill bits would be used for drilling the holes. 
• Blasting will be done in fixed time in the afternoon and optimum explosives will be used. 
 
Loading, Handling and Transportation 
• Water sprinkling on haul road, dump and coal stack would be continuous phenomena. 


The width of haul road will be 35 m and that for coal will be 25 m at 12 MTPA stage, 
where as road width will be 35 m in case of 20 MTPA.  
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• Regular maintenance of pay-loaders and truck engines (in the initial year) to limit 
emission of harmful exhaust fumes. 


• Plantation around quarry, office, services areas and dumps would be carried out. 
 
Haul roads and stock-piles 
• Dust suppression system (like water spraying) would be adopted at roads, which are 


used for transportation of coal/OB.  
• Installation of water sprinklers (Whirling) has been proposed along the roads to suppress 


the dust. 
• Static as well as mobile water sprinkling system will be provided at the haul road of 


proposed mine to suppress the fugitive dust emission. At some part of haul road efficient 
static water sprinkling system will be provided at the side of the road which will be 
operated on regular interval to maintain the road wet.  


• For the balance part of the haul road, water will be sprayed by efficient mobile sprinklers. 
Roads will be maintained wet to minimize the fugitive dust level and to maintain the 
ambient air quality within norms.  


• Transport vehicles shall be maintained leak proof. 
• Transfer points of coal will be provided with appropriate hoods/chutes to prevent fugitive 


dust emission. 
• The top soil and OB dump will be stabilized with plantation part by part as soon as the 


dumping on those parts is completed.  
 


7.3.1.1 Control of Noxious Emission  
To ensure that NOx levels do not increase during the proposed mining operations, the 
following control measures will be adopted: 
• Good quality explosives will be used for which the oxygen balance will be checked from 


time to time. 
• Primer to Column ratio will be rationalized. The ratio thus established, for producing 


minimum NOx, will be adhered to. 
• Engines shall be maintained to limit NOX & SO2. 
 


7.3.1.2 Other Control Measures 
In addition to the control measures proposed during mining and transportation operations, 
following steps will be taken to prevent air pollution due to airborne dust: 
 
• To control CO levels, all heavy and light vehicles shall be tested for pollutants 


concentration in their exhausts regularly and well maintained. Strict vigil will be kept in 
and around the operational area for any fire, which shall be immediately controlled. 


• Dense tree belts will be planted around the mine and crushing and loading sites. 
Development of greenbelt to restrict dust moving towards habitations.  
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• Plantation over already mined out area will be done after backfilling as per schedule 
(with minimum gap between excavation and afforestation) 


• Dumps to be maintained with designed slope, benching, drainage control etc. to avoid 
wash-outs and gully formations to reduce loose materials. 


• Regular collection of slimes and accumulated dust for disposal into dumps 
• Dust mask would be provided persons working in dust prone areas.  
 


77..44  WATER ENVIRONMENT: MITIGATION MEASURES 
Storm water 
Control measures to be adopted are briefly discussed below: 
• Check dams will be provided with screens to prevent solids if any  from wash off due to 


mine related activities. 
• Peripheral bunds will be erected on the outer edge of the abandoned benches before 


reclamation so that the soil is not carried away by storm water. 
• Chutes will be constructed by using local stone or masonry to guide the water in areas 


with loose soil to prevent suspended solid load in run-off and uncontrolled descent of 
water wherever necessary. 


• Construction of garland drains around freshly excavated and dumped areas so that flow 
of water with loose material is prevented.  


• The mine water will be passed through specially constructed catch pits to arrest any 
loose material being carried away with water. 


• Any areas with loose debris within the leasehold will be planted. 
• Garland drains will be constructed surrounding the OB dumps and will be connected to 


the surface water reservoir to avoid the run-off mixing directly to natural water channels 
before settling.  


 
Measure to minimize adverse effects on water regime 
For minimizing the impact on ground water resources, it is proposed to install some 
rainwater harvesting structures in the ML area. The mine pit during active mining will also 
serve as the rainwater harvesting structure allowing water to percolate into the ground. The 
proposed rainwater structures will be constructed near the mine office, workshop, near the 
OB dump and other locations. 
  
7.4.1 Groundwater Management 
In order to avoid ground water contamination by oil/grease and sewage waste, following 
control measures are proposed to be implemented.  
• Leak proof containers will be used for storage and transportation of oil/grease.  
• The floors of the areas wherever oil/grease is handled will be kept effectively impervious.  
• Any wash off from the oil/grease handling area and workshop will be drained through 


impervious drains. Work shop effluent containing high suspended solids and oil & grease 
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will be discharged into oil and grease trap where oil will be collected separately in the oil 
pit. Flash mixture shall be provided for adding of lime and alum. Clear water will be 
stored in a clear water tank which can be used for different purpose.  


• Used oil will be stored separately in drums for sale or disposal.  
• The sewage waste generated from domestic waste such as septic tank, hand washing 


and canteen will be let into a collection tank after passing through bar screen and oil 
trap, to remove floating matters and vegetable oils. The over flow from oil trap will be 
pumped into an aeration tank of 50 cum./hr capacity. Aerated water shall be stored in a 
settling tank for different uses.  


• The surface and ground water in and around the mine, coal handling plant and 
infrastructure will be regularly tested and appropriate control measures shall be adopted 
in case of any pollutant is detected above the prescribed limit.  


• All stacking and loading areas will be provided with proper garland drains equipped with 
baffles to prevent wash off from reaching the downstream natural channels.  It is also 
proposed that quarry pump out water shall be utilized after settling; 
 


7.4.1.1 Management of Groundwater Resources 
The hydro-geological studies carried out for the coal block, including its core and 10 km 
radius buffer zone have revealed that at present the ground water development factor in the 
area comes about 75.11% [(Annual groundwater draft/Net Annual groundwater availability) x 
100]. The stage of ground water development in the project area and its buffer zone is 
classified as “Safe” category. 
 
In the core zone ground water recharge will be disturbed during active mine life only and this 
short term impact will not have any major impact on other users as core zone is not having 
activity in terms of agricultural or industrial in nature. The 10 km buffer zone where habitation 
is present will remain in safe zone even during mine operation, since balance ground water 
availability is 25.99 Mm3. Also other intervention like planned garland drainage, retention 
pond, percolation tanks and phase wise plantation scheme will be adopted. 
 
The ground water inflow in the mines and its withdrawal will not affect the overall ground 
water table of the influence zone since the water will be channelized through garland drains 
into sedimentation tanks. The treated water will be discharged into natural drains. 
  
7.4.2 Domestic Wastewater 
It is planned to have no housing facility within Mining Lease Area and most of the operational 
worker will be accommodated in a common colony within the power plant colony situated at 
a distance of about 20 km. Wastewater will be only generated from restrooms and offices. 
As the domestic waste water will be negligible, site specific facilities like septic tanks will be 
provided, so it will not be released into any water body.  
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7.4.3 Mine Wastewater- Effluent 
To prevent surface and ground water contamination, following control measures are 
proposed to be implemented: 
• Mine water should be pumped to settling tank for settling and then the clean water will be 


pumped out and discharged.   
• Leak proof containers will be used for storage and transportation of oil/grease.  
• To avoid oil/grease spillage in the store, the container containing oil/grease will be kept 


in empty open containers of higher volume than these containers.  
• The area over which oil/grease is handled will be kept effectively impervious. 
• Any wash off from the oil/grease handling area or workshop will be drained through 


impervious drains, collected in specially constructed pit and treated appropriately. 
• The sewage waste will lead to appropriately designed septic tanks and soak pits to 


prevent any pollution of surface or ground water. 
• All the effluent tested regularly before discharging to the natural drains to meet the 


applicable standards. 
 
The surface and ground water in and around the mine, loading plant and infrastructure will 
be tested as per the monitoring schedule proposed and appropriate control measures will be 
adopted, if required. 
 
All stacking and loading areas will be provided with proper garland drains equipped with 
baffles to prevent wash offs from reaching the downstream natural channels. The quality of 
effluent standards will follow the MoEF discharge guidelines as tabulated in Table 7.4. This 
would finally be led to Kachan Nadi situated at distance of about 3km. 


 
Table 7-4: Effluent Characteristics 


Parameters Unit Standard for Effluent 
Total Suspended Solids   mg/L 50 
 pH   S.U. 6 – 9 
 COD   mg/L 150 
 BOD5   mg/L 50 
 Oil and Grease   mg/L 10 
 Arsenic   mg/L 0.1 
 Cadmium   mg/L 0.05 
 Chromium (VI)   mg/L 0.1 
 Copper   mg/L 0.3 
 Cyanide   mg/L 1 
 Cyanide Free   mg/L 0.1 
 Cyanide WAD   mg/L 0.5 
 Iron (total)   mg/L 2.0 
 Lead   mg/L 0.2 
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Parameters Unit Standard for Effluent 
 Mercury   mg/L 0.002 
 Nickel   mg/L 0.5 
 Phenols   mg/l 0.5 
 Zinc   mg/L 0.5 


 
7.4.4 Waste Management 
The waste management plan will cover wastes including overburden waste likely to be 
generated during project construction and operational phases along with the quantity, 
storage and disposal plan. 
 
Overburden (Topsoil and waste)  
Total OB generation throughout the mine life will be 1893.73 Mm3 out of which only 200 Mm3 
will be accommodated in the external OB dump in the initial years. Partial backfilling will be 
started in the de-coaled area from 4th year and complete backfilling will be practiced after 6th 
year of mining. The dump will be stabilised and afforested. The top soil will be used for 
spreading over backfilled area and over OB dump for plantation. The area of top soil stack 
will be afforested.  
 
Sludge from oil/water separator 
Effluent from workshops, vehicle washing etc will be passed through impermeable drains 
and will be treated in the oil/water separator. The oil & grease thus collected will be sold to 
the recycling vendors. The treated effluent will be re-circulated in the workshop.  
 
Sludge created by mine water in settling pond 
Sludge from the mine water settling pond will be removed periodically.  
 
Sludge from domestic waste 
Sludge from the domestic waste will be utilized as manure for the plantation in the mine 
lease area and on dump.  
 
Hazardous Waste 
• Hazardous waste, including waste oils and chemicals, spent packaging materials and 


containers, will be managed as described in the General EHS Guidelines; 
• All the used oil will be collected in separate drum and will be sold to the MoEF or CPCB 


approved recycler. 
• Debris generated during construction phase will be used as a landfill during infrastructure 


construction like office and roads.  


77..55  NOISE ENVIRONMENT: MITIGATION MEASURES 
The ambient noise level monitoring carried out in and around the proposed mine shows that 
the ambient noise levels are well within the stipulated limits of CPCB.  
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Within an operational mine, major noise sources are operation of mine machineries and 
equipment and belt conveyor. To keep the ambient noise levels within the permissible limits 
of 75 dB(A),  the following measures shall be adopted:  
• Innovative approaches of using improvised plant and machinery designs, with in-built 


mechanism to reduce sound emissions like improved silencers, mufflers and closed 
noise generating parts.  


• Provision and maintenance of thick tree belt to screen noise.  
• Proper maintenance of noise generating machinery including transportation vehicle as 


trucks, conveyor belts etc. will be ensured. 
• Provision of air silencers to modulate the noise generated by the machines 
• Enclosed cabins in Heavy Earth Moving Machinery for operators.   
• Provision of the air silencer to modulate the noise generated by the machines, wherever 


required. 
• Provision of earplugs, earmuffs etc. to operators and other persons exposed to high 


noise levels 
• Reducing the exposure time of workers to the higher noise levels by rotation. 
• Provision would be made for noise absorbing pads at foundations of vibrating equipment 


to reduce noise emissions. 
  


7.5.1 Blasting Vibration: Mitigation Measures 
• Periodical Study on vibrations due to blasting will be done and the 


recommendations/suggestions given as per the result of the said study will be strictly 
adhered to.  


• The peak particle velocity (PPV) of ground vibration will be kept below 50 mm/s by 
controlled blasting techniques, which is substantially below the permissible limit of 70 
mm/s. 


• Drilling and charging pattern will be modified, if required, based on the vibration study to 
be carried out periodically.  


• Non electrical detonators will be used. To contain fly rocks, stemming column will not be 
less than burden of the hole.  


• Maximum total period of blast should preferably be less than 600 milliseconds to 
minimize cut-offs 


• Each blast will be carefully planned, checked, executed and observed. Blasting data will 
be recorded. During blasting a responsible officer will be supervising the whole operation 
to meet the standards and practices.  


• Blasting will be carried out at mid day. 
• To contain fly rocks, stemming column will not be less than burden of the hole. 
• Blasting will not be carried out when strong winds are blowing towards the inhabited 


areas. 
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Apart from the above in order to ensure slope stabilisation, controlled blasting will be 
adopted to avoid tension cracks and back breaks. 
 


77..66  ECOLOGICAL ENVIRONMENT: MITIGATION MEASURES 
Floral environment could be affected by mining activities due to  
• Air Pollution i.e. both dust & gaseous pollution  
• Water pollution  
• Land Pollution  
 
In the present study area, there is no likelihood of any pollution to flora beyond the boundary 
of mining lease area in the 10 km. radius buffer zone. This is because  
• Sources of pollution i.e. dust, gaseous emission, solid and liquid effluents is minimized at 


the generation point itself and adequate measures are taken to prevent their impact on 
environment. So, there is no pollution due to distant carriers like air and water.  


• Strict control measures to prevent air and water pollution would lead to no adverse 
impact on the floral environment of the adjacent area.  


• The greenery to be developed under green belt development programme will improve 
the floral environment of the adjoining area and will bring back the animals, birds, 
insects, reptiles and other small animals, which might have gone away for the time 
being.  


 
In compliance to TOR/EC stipulation, Wildlife Conservation Plan has been prepared and 
submitted for approval to State Forest Department, GoMP. The same has been presented to 
Expert Appraisal Committee (EAC), MoEF and clearance has been accorded. The measures 
suggested in the Wildlife Conservation Plan are as below:- 
• To improve the forest cover and animal food value in the surrounding forest area 


(outside the active mining area i.e. the impact zone) and create favorable conditions for 
wildlife, compensatory afforestation has also been proposed over an approximate area of 
2430 ha. This will fulfill the requirement of forest cover and value for augmenting 
necessary food and shelter for the animals in the adjoining area. 


• The greenery to be developed under green belt development programme will also 
improve the floral environment of the adjoining area and will bring back the animals, 
birds, insects, reptiles and other small animals, which might have gone away for the time 
being. Also biological reclamation will be done by plantation of local species. The trees 
will be of native species and will provide habitat restoration for birds and also provide 
food for wild animals. The green belt will also control dust pollution and mitigate noise in 
addition to increasing vegetative cover.  


• To create a sense of belonging and love for nature and wildlife in the adjoining villages 
by creating awareness. 
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• To increase the status of wildlife by creating consciousness among the local people and 
thereby preventing poaching. 


• To prevent forest fire by deploying un-employed youth of the villages and ex-military 
jawans as firewatchers especially during fire season. 


• To improve water holes by construction of check dam, artificial water hole and 
camouflaging such area to allow the wildlife to quench their thirst peacefully. 


• To convince the villagers not to cultivate crops those attract wild animals. 
• To eliminate man-bear conflict by creating anti-depredation team manned by the village 


youth, ex-military jawans and to provide first aid facility in the villages to meet exigencies 
particularly in case of bear attack. 


• To improve the socio economic condition of the villagers by providing them with skill and 
finance for diary, poultry, vegetable cultivation, horticulture, farm forestry, tailoring, small 
business etc.  Besides, they should be imparted with training to upgrade their skill. 


• Vaccination of cattle to prevent spread of communicable diseases to the wildlife 
especially to ungulates. 


• To improve protection against illicit felling, poaching, forest fire by deploying 2 ex-army 
jawans with mobility to help existing forest staff and to provide help to the forest 
department for protection in whichever way possible. 


• Regulating daily blasting at a fixed time using muffled blasting techniques. 
• Educating the village youth regarding the need for conservation of wildlife and measures 


taken for the same through visits to exemplary site like Sanctuaries and National Parks 
may be within the division or outside. 


• Provide fencing along pit mouth to prevent fall of animals. 
• Planting on O.B. dump reclaimed mine area with indigenous species of grass, shrubs 


and tree species with mixture of edible species.  The topsoil layer would be removed 
before mining to keep separately for use on the top of reclaimed area adding borrowed 
soil. 


• All the machinery that would be used would be state-of-the-at and the very best available 
technology.  This would reduce frequency of machinery movement. 


• Proper maintenance of mining machinery and vehicles to reduce noise. 
• Plan and open very few extraction roads to prevent opening of the entire area to minimize 


vehicular movement and thereby reduce sound and air pollution. 
• Spray of water to reduce dust pollution. 
• Compensatory afforestation: In addition to above measures as per conditions of In-


Principle Forest Clearance compensatory afforestation will be provided in line with the 
prevailing rules of forest department for the forest/reserve forest falling within the ML 
area.  


• Plantation during mining: A plantation program over life of the mine has been planned 
in a phased   manner. The plantation will be started from first year of mining. 


• Green belt: A 7.5m width of green belt development around the ML area will be 
completed within 3 years over an area of 15 ha. 







EESSIIAA  
SSTTUUDDYY  


MMoohheerr  aanndd  MMoohheerr--AAmmlloohhrrii  EExxtteennssiioonn  CCaappttiivvee  CCooaall  
BBlloocckk  ffoorr  SSaassaann  UUllttrraa  MMeeggaa  PPoowweerr  PPrroojjeecctt,,  SSiinnggrraauullii,,  
MMaaddhhyyaa  PPrraaddeesshh,,  IInnddiiaa  


CCHHAAPPTTEERR  77  


ESMP 
 


7-14 
 


• A thick plantation is proposed to be provided and maintained around the mining area and 
along the roads.  


 
The yearly requirement of plants during the various years and stages of the mining project is 
as shown in the Table 7.5 and 7.6. 


 
Table 7-5: Requirement of Plants (Year/Stage Wise and Location Wise) (12MTPA) 


Year 


Requirement of plants for mine reclamation/afforestation & green belt 


Area (Ha.) No. of trees 
@ 2500/Ha Green 


belt 
Surface 
dump Backfill undisturbed Total 


1st 10    10 25000 
2nd 20    20 50000 
3rd 20    20 50000 
4th 20 10  50 80 200000 
5th 17 150 159 50 376 940000 


10th  160 152 50 362 905000 
15th   157 50 207 517500 
20th   64 6 70 175000 


Conceptual 
(25th )   756  756 1890000 


Total 87 320 1288 206 1901 4752500 


 
Table 7-6: Requirement of Plants (Year/Stage Wise and Location Wise) (20MTPA) 


Year 


Requirement of plants for mine reclamation/afforestation & green belt 


Area (Ha.) 
No. of trees 
@ 2500/Ha Green 


belt 
Surface 
dump Backfill undisturbed Total 


1st 10    10 25000 
2nd 20    20 50000 
3rd 20    20 50000 
4th 20 10  50 80 200000 
5th 7 150 122 33 312 780000 


10th  160 143  303 757500 
15th   463  463 1157500 
20th   181  181 452500 


Conceptual (25th )   506  506 1265000 
Total 77 320 1411 83 1891 4727500 
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To fulfill the requirements of nursery plants, a common nursery will be established at the site. 
The fauna in this part of forest consists mostly of common small species, which will be 
initially scared away by mining and allied activities but at least some of them will be attracted 
back to the green belt, which will be planned in a manner so that it matches the forests in the 
area. Once the mine is abandoned the artificial forests are expected to be recolonised by 
animals coming from nearby forest areas. 
 


77..77  ENVIRONMENT MONITORING 


Environment monitoring has to be executed by a multidisciplinary team headed by a senior 
executive reporting to head of the mines. The team should be responsible for planning, 
execution and monitoring of all aspects of the environment, starting from startup of project to 
closure of mines. The organization chart is prepared with a core group only for environment 
management and a supporting group from allied disciplines and area of activities. This 
supporting group would consist of civil, mechanical (HEMM), electrical, commercial / finance, 
while core group should have experts from mining, geology, horticulture / forestry and 
laboratory. The said team will be responsible for: 
• Collecting water and air samples, to monitor air and water 
• Analyzing the water and air samples 
• Implementing the control and protective measures 
• Coordinating the environmental environment related activities within the project as well 


as with outside agencies 
• Collecting statistics of health of workers 
• Green belt development and inventory of flora 
• Monitoring the progress of implementation of environmental management programme 
• Ambient noise level monitoring 
• Management of drainage system, dumps, reclamation & restoration etc.  
 
The laboratory will be suitably equipped for sampling/testing of various environmental 
pollutants. 
The Organisational set up for Environmental monitoring cell is given in Figure 7.1 
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7.7.1 Monitoring Schedule and Parameters 
To evaluate the effectiveness of Environment Management Programme, regular monitoring 
of the important environmental parameters will be taken up. The schedule, duration, and 
parameters to be monitored are shown in Table 7.7. 


Table 7-7: Monitoring Schedule and Parameters 


Sl. 
No. Description of Parameters Schedule and Duration of Monitoring 


1 Air Quality (SPM, RSPM, SO2, NOX) monitoring 
in five locations 


 In the pit office/workshop 
 Two monitoring station in up wind 
 Two in downwind in consultation with SPCB 


24 hourly sample with schedule to be 
decided in consultation with SPCB 


2 Continuous micro-meteorological monitoring in 
one location 


Continuous 


3 Water Quality of surface and ground water 
around the site will be collected from 4 locations 
in consultation with SPCB 


 One of the locations will be in near the OB 
Dump 


 One near the active working area 
 One near the natural discharge points in 
Kachan Nadi 


Once in a season for 4 seasons in a 
year 


4 Ambient Noise Level in consultation with SPCB Once in a month 


5 Inventory of flora to judge the comparative status 
will be done in the nearest forest 


Once in 2 years 


Figure 7.1: Organizational Set-up for Environment Monitoring Cells 
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Sl. 
No. Description of Parameters Schedule and Duration of Monitoring 


6 Soil 
 One of the locations will be in near the OB 
Dump 


 One near the active working area 


Once in 2 years in reclaimed land 


 


77..88  SOCIO-ECONOMIC ENVIRONMENT MITIGATION MEASURES 
7.8.1 Resettlement and Rehabilitation 
Six hamlets of Moher village and part of Amlohri and Naugarh villages are coming within the 
project area and the residential areas of this village have to be acquired. This would involve 
displacement and rehabilitation. 
 
Resettlement and Rehabilitation of the affected villages in a satisfactory manner is 
necessary for smooth progress of mining operation. Sasan Power Limited on its part will take 
special care to provide generous package of compensation to project affected persons 
based on the guidelines of the Madhya Pradesh State R&R Policy.  
 
SPL should provide land purchase assistance to those affected families who want to 
purchase replacement land. This can be through working with the local tehsildars, providing 
legal assistance and well as support during land negotiations. Wherever preferred, SPL 
should include land based livelihood restoration programmes for rehabilitation of the land 
owners. 
 
7.8.2 Compensation / Benefits to displaced families / persons 
As per Govt. of Madhya Pradesh Model R & R Policy, displaced families will be provided the 
compensation (apart from the compensation legally due under Land Acquisition Act 
depending on category of the family / person. 
 


7.8.2.1 Development of Infrastructure 
As required under Govt. of Madhya Pradesh Model R & R Policy, proposed R & R plan 
envisages creating infrastructure at the new site which is in line with the lifestyle of affected 
people. In the R & R colony following infrastructure facilities will be provided: 
 
Roads 
Road connectivity will be provided for connecting the R&R colony to the main roads. Main 
roads within the R & R colony would be metalled. 
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Water and sanitation 
Water supply is through community hand pumps. Drainage will be open type with drains on 
either side of the road to ensure proper hygiene. 
 
Primary and Middle School 
A primary and middle school with initial capacity of more than 1000 students (including 100 
students in balwadi) would be built. It will also have a balwadi, library and sufficient 
playgrounds. The school would be built on modular concept with provision for future 
expansion. 
 
Community/Panchayat Hall 
A community cum Panchayat building will be constructed. The building will also include a 
store room, an office and a library 
 
Cooperative store / Daily market 
A daily market with both covered and open shops will be constructed at the new settlement. 
This would be centrally located in the R & R colony and would also have platforms with 
shade on top for vendors to display their products / vegetables 
 
Religious Places 
3 temples are currently planned to be constructed at the new site for the local people  
 
Health Centre 
Health centre will comprise of an OPD, dispensary, pathological laboratory, emergency room 
and a labor room. Though the health centre will primarily serve the R & R colony it would 
also be accessible to adjoining villages 
 
Herd Land and Animal Shed 
There is an identified herd land next to the R&R colony that will be used for animal grazing. 
The proposed resettlement site would also have adequate land for animal shed for keeping 
animals and fodder 
 
Cremation and Burial ground 
A cremation ground and a burial ground (provisional/optional) will be built 
 
Sewage system 
Sewage system will consist of septic tanks 
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7.8.3 Rehabilitation Monitoring Plan 
7.8.3.1 Monitoring & Evaluation of the Community Development Plan implementation 
To assess the impacts of CDP implementation and to ensure that it is moving in the right 
direction, it is important that an effective monitoring and evaluation mechanism is put in 
place. As the onus of CDP implementation would largely be on the Gram Panchayat / 
community, internal monitoring is essential to monitor that the activities are being 
implemented within the prescribed time frame and are likely to produce desirable results. An 
internal monthly monitoring by the community is recommended so that they are able to 
identify the gaps and make an effort to bring it back on the right track. 
 


7.8.3.2 Rehabilitation Action Plan Monitoring 
The internal monitoring process will share its findings through monthly monitoring reports in 
the first year of the project, which it will share with the Rehabilitation Manager. This report 
will be shared with the corporate office on a quarterly basis. SPL will report to IFC on a half-
yearly basis. 
 
The external monitoring for Resettlement Action Plan will be held every quarter during the 
implementation process. Evaluations will be conducted once in mid-term and once at the 
end of the rehabilitation process. 
  
7.8.4 R&R Implementation Plan 
Implementation of R&R Plan is one of the major tasks that need to be carried out during the 
project implementation. The PAPs would receive adequate notice, counseling and 
assistance before handing over their assets. The implementations of R&R Plan begins with 
land acquisition, payment of compensation, identifying the relocation sites in consultation 
with the affected people and assisting them at each stage of relocation and rehabilitate them 
keeping the interests of the host communities. The R&R activities are a part of the R&R Plan 
presented in Chapter 5. 
 
7.8.5 Labour Management 
Following facilities are recommended for the labour camps:  
• Labour camp site shall have electricity and ventilation system, water supply and 


community latrines with semi-permanent structures for their workers  
• Water to be disinfected before consumption 
• Commissioning of community latrines and septic tanks are proposed to be constructed.  
• Adequate facilities for collection, conveyance and disposal of solid waste shall be 


developed for solid waste collection conveyance and disposal 
 


7.8.6 Influx Management 
The ultimate responsibility for the opportunistic influx management control rests with the 
Government. It is always the government’s responsibility to provide support to areas 







EESSIIAA  
SSTTUUDDYY  


MMoohheerr  aanndd  MMoohheerr--AAmmlloohhrrii  EExxtteennssiioonn  CCaappttiivvee  CCooaall  
BBlloocckk  ffoorr  SSaassaann  UUllttrraa  MMeeggaa  PPoowweerr  PPrroojjeecctt,,  SSiinnggrraauullii,,  
MMaaddhhyyaa  PPrraaddeesshh,,  IInnddiiaa  


CCHHAAPPTTEERR  77  


ESMP 
 


7-20 
 


experiencing a rise in population. It may stipulate local infrastructure development and hiring 
requirements, environmental and social impact restrictions and other responsibilities that 
SPL takes on to be able to launch the project. 
 


7.8.6.1 Compliance to Employment Security and Safety Norms 
SPL would ensure that necessary safeguards in terms of employment security, minimum 
wages and amenities are provided by the EPC contractors and subcontractors. 
The company code of conduct would be followed to ensure harmonious personnel relation at 
site with focus on safe working conditions and access to basic amenities for the workforce 
deployed at site and the construction workers colony. 
 


7.8.6.2 Legal Framework 
All the workmen of the company will be governed by the relevant Indian Labour laws 
presented in detail in Chapter 2. 
 


7.8.6.3 Influx Management Measures 
Majority of the staff appointed by SPL and its contractors reside in the towns of Waidhan and 
Singrauli that offer good connectivity, markets, better educational facilities, medical facilities 
and housing options including recreational facilities. 
 
The workers engaged by the contractors and sub-contractors involved in manual labour and 
unskilled trades would reside in the construction workers camp established in the project 
site. The construction workers camp to be set up by SPL and its contactors would ensure 
adequate living conditions with basic amenities. The facilities to be provided in the camp 
would include: 
• Canteen / mess facilities for food, 
• Electricity 
• Potable water supply in construction workers dwelling units, 
• Provision of cooking fuel (LPG or kerosene), 
• Provision of separate toilets and bathrooms for men and women, 
• Waste management in the camp, 
• Medical facilities  


 


7.8.6.4 Vector Disease Management 
Water storage dams can potentially create and change the existing pattern of vector 
breeding sites. The WSD may also create a new breeding site for the snail host of 
schistosomiasis, an important parasitic disease that is common in many tropical climates. 
• Residual indoor spraying (IRS) is proposed for the project with a clear understanding of 


the local mosquito vectors and their pre-existing resistance to available insecticides; 
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• Development of an effective short and long- term monitoring and evaluation program for 
both workers and potentially affected communities. 
 


7.8.6.5 Responsibilities and Opportunities 
The Table 7.8 list out the activities and interventions that would ensure efficient influx 
management and identifies the agencies responsible for their implementation and 
coordination 


Table 7-8: Responsibility Matrix (Influx & Labour Management) 
Activities  Contractor SPL State / Panchayat 


 1. Economic Interventions  


 Local labour     


 Low cost shopping / facilities at camp     


 Supply chain development     


 2. Site Infrastructure Upgradation  


 Camp location     


 Influx settlements design     


 Traffic safety     


 3. Social Awareness  


 Worker education about alcohol and drugs     


 Random worker drug and alcohol tests     


 Community education     


 4. Health Education  


 Worker health program and education     


 5. Social Sensitization  


 Social education program for workers     


 Worker interaction with the community     


 Site security     


 Public information campaign     


 Influx integration into the community     


 Law and order     


    


 Primary Responsibility  Secondary Responsibility 


 
In addition to this SPL will make regular interaction with the local community to maintain 
social harmony of the area. 
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77..99  TRAFFIC MANAGEMENT 
Traffic Management details from the proposed Coal Mine are as under  
• All work activities will be scheduled and managed such that access on public roads is 


maintained at all times. 
• Where a full or partial road closure is required, access will be provided either through the 


provision of localized detours around work sites, or through the use of traffic control 
(signs or traffic controllers) to permit only one-way traffic movement past work site; 


• Heavy vehicle transports will be planned after or before peak traffic periods; 
• Heavy vehicle routes will use the designated heavy vehicle routes and will avoid the local 


roads in residential areas;  
• Transport of dangerous goods will follow the existing heavy vehicle /dangerous goods 


routes and will avoid the local roads on the residential areas;  
• Vehicles transporting dangerous goods will not ‘park-up’ in residential areas;  
 


77..1100  COMMUNITY DEVELOPMENT PLAN 
Any industry has a role to play in development of an area in which it works. In most cases, it 
is difficult to operate and do business without the co-operation of the local communities and 
other stakeholders. To build a good rapport with the local communities, it is essential to 
engage the local community along with village level institutions in an ongoing process of 
consultations and discussions involving the kind of joint initiatives the project can initiate for 
the sustainable development in the village. 
 
While the entitlement framework and rehabilitation action plan specifically focus on the 
project affected families, the project proponents see this project as an opportunity to initiate 
a broader community development programmes in the area. The community development 
plan is based on the following principles 
• Consultations with community members and key stakeholders through all the phases of 


the project 
• Building trust among the company, community members and other stakeholders for 


successful implementation of the project as well as community development plan 
• The project staff will have to develop adequate skills in implementation of the community 


development plan if it plans to implement the programme. 
• The community will demonstrate its involvement in the programme through cash and 


labour contributions. 
 


7.10.1 Community Development 
The proposed Coal Mine Project activities would be spread over a few villages like Moher, 
Bengabasti, Amlohri and Naugarh. Some focus group discussions were held with the 
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community members separate discussions with women, Gram Panchayats, men, elderly 
people- to understand their apprehensions and expectations from the project. 
 
This section presents a brief outline of the processes that would be adopted for planning and 
implementation of Community Development Plan (CDP), which would ensure that the 
apprehensions of the local communities, especially those not directly affected by the project 
are dealt with. Some major concerns expressed by the larger community included: 
• Additional pressure on local resources like water, fuel wood, fresh vegetables, milk etc 
• Loss of forests surrounding the villages 


 
7.10.1.1 Stakeholder Consultations 
The project proponents would need to initiate an on-going process to engage stakeholders 
in meaningful consultations. The main stakeholders for the project include; 
• Local communities, both directly and indirectly affected by the project: 
• The Gram Panchayats 
• Local political groups 
• The Land Revenue Department 


 


7.10.1.2 Initiate a dialogue with the (Gram Panchayat) 
Initiating the dialogue with the GP would ensure the local support and would also earn the 
trust of the local communities. While initially the meetings would involve only GP members to 
understand their concerns, gradually the larger community could also be involved in these 
consultations to gain their support. 
 


7.10.1.3 Trust building measures 
While the consultations with the community are being held, the project proponents can 
initiate small confidence building measures to prove their commitment to the community. 
These measures will also help to mitigate negative vibes, if any towards the project. 
 


7.10.1.4 Developing village specific micro plans for the CDP 
The stakeholder consultations will help the project proponent identify the development needs 
and prioritise them. The project proponents can decide to focus on few of those needs that 
can be managed at the community and the project. The micro plans would have the 
following details: 
• The issues and problems identified by the community 
• Process of selecting the issues that would be addressed by the CDP 
• Implementation details like 
• Role and responsibilities of the project proponents, community and the GP. 
• Details of the intended beneficiaries 
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77..1111  DEPENDENCY OF LOCAL COMMUNITY ON FOREST AND THEIR 
MANAGEMENT 


As per the findings of R&R study it was found that the 13.1% of the total population depend 
on agriculture activity and 34.1% population are working in the nearby industrial and mining 
areas. Remaining 52.8% population comes under the category of student and house-wives. 
Thus the tribal population residing in the area have minimum dependence on the Minor 
Forest Produce for their sustenance and depend on either agriculture or mining/industrial 
activities. Therefore, proposed coal mining projects is expected to bring economic 
development for local population. 
 
The Moher Coal mining project will make a significant positive impact on community life by 
providing direct and indirect employment, service and support opportunities.  The envisaged 
coal mining project will bring about economic prosperity in the area. The projects in this 
region will be required to undertake special development programs to take care of health, 
education, communication and suitable livelihood of the tribal population living around coal 
bearing area. Such a scheme will reduce biotic pressure and help forest conservation. 
 
In the view of above SPL have made a development plan to supply LPG connection, blanket 
and pressure cooker to reduce the dependency of the community on the forest produce.  
A separate steering cell will monitor and ensure the execution of such development schemes 
and proper utilization of the funds earmarked for the purpose. The cell will be headed by the 
Chief Executive Officer of the SPL. SPL will also provide adequate fuel oil to the labourers 
and the staff working at the site so as to avoid any damage and pressure on adjacent 
forests. 
 


77..1122  RISK ASSESSMENT AND DISASTER MANAGEMENT PLAN 
Coal mines have dangers or risk like fires, inundation, failure of machinery, which need be 
investigated addressed and it is important to mitigate them. Disaster management 
formulated with an aim of taking precautionary steps to avert disaster and also to take such 
action after the disaster which limits the damage to the minimum. Application of Information 
Technology will also lead to mechanized mining for improving the precision, safety and 
overall yield from mining. 
  
7.12.1 Inundation 
Inundation is caused by direct rainfall, seepage from the backfilled areas or flooding of 
neighbouring drainage systems. It may cause drowning of machineries, collapsing of mines 
benches, contamination of exposed coals, damage to roads and ramps, etc. Precautionary 
measures will be taken against the above during the actual operation of the mine.  
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However in the proposed mine, the possibility of inundation will be suitably addressed with 
state of art management system. Sufficient pumping capacity has been provided to preclude 
the possibility of inundation. Garland drain along periphery of the mine has been proposed to 
prevent the possibility of rain water ingress from adjoining areas. 
       
7.12.2 Disaster Due to Failure of Pit Slope  
The proposed mine is planned for 40 years in case of 12 MTPA and 29 years with 20 MTPA. 
The maximum quarry depth will be about 290 m.  
 
Slopes of pits (opencast mine) with such depth can cause pit slope failure thus endangering 
the safety of the mine. This problem will be overcome by changing over to inside dumping 
(backfilling) at the early stage 4th year onwards or wherever de-coaled void is available for 
backfilling. Most of the overburden waste has been planned to be backfilled which will act as 
support to the pit slope. Out of 1893.73 Mm3, 1693.73Mm3 will be backfilled and the rest 
200Mm3 be accommodated in outside dump. Also the exposed ends of the coal seams and 
overburden will be left with a safe slope to avoid slope failure and collapse of benches.  
 
Similarly, at the end of the mining operation, safe ultimate pit slope will be provided to avoid 
failure. To ensure safe slope of the mine, scientific slope stability analysis will have to be 
carried out based on the available geo-technical data and recommended slope will be 
implemented during actual operation. 
   
7.12.3 Disaster Due to Failure of Waste Dump 
The dump slopes will be prone to serious erosion during heavy rain and suffer from 
weathering if left exposed. The surface erosion and chances of skin failure will cause gully 
formation. The instability of the dump will be caused also by the rise in ground water level, 
reduction in spoil material strength or adverse geometry thereof. This instability will be 
counted upon by under-clay strength, material strength and placement method or designed 
geometry including topography of the foundation surface. For OB dump also, scientific slope 
stability analysis will have to be carried out and recommended slope will be maintained 
during actual operation. 
 
Individual tiers of OB dumps would have maximum height of 30 m at an angle of 38°. Overall 
slope angle of OB dump would be about 27°. Maximum top level of internal dump will be 
+500 m. Plantation on the OB dump will be done as soon as ultimate height (surface level) is 
achieved.  
 
Adequate planning has been made for drainage control and slope stabilization in the mine 
slopes and dumps. Surface run-off will be diverted away from the dump by garland drains at 
higher contour. The surface run-off from the overburden dump is to be collected in a garland 
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drain provided at the foot of the dump. This foot drain would carry water to a sedimentation 
tank from where the overflow would be directed into natural drain through controlled 
discharge outlets. 
  
7.12.4 Disaster Due To Surface Fire/Coal Stockyard Fires 
Accidental fires can be caused by various reasons, the main being spontaneous combustion 
of fire or accidental or open fires. Spontaneous combustion is caused as coal absorbs 
atmospheric oxygen and gets heated if exposed for period longer than the incubation period. 
Accidental or open fires are chemical reactions where a fuel reacts with atmospheric oxygen.  
Sufficient fire extinguishers will be installed at selected locations on surface like Electrical 
Sub-stations, work-shop, Garage, Stores, etc. Besides, sufficient number of water hydrants 
with sufficient hose pipes will be made available in the surface for fire protection. In order to 
prevent   fire hazards in coal stock piles following types of precaution shall be taken.  
• Prevent the happening or presence of any external source of fire in the vicinity of coal 


stockpiles i.e.  
o Naked fire  
o Electric fire  
o Fuel oil fire  


• Restrict the stacking height of the coal to below two meters. Higher height may only be 
attempted for shorter interval of stacking. The time and height shall be established with 
respect to spontaneous combustion which helps in restricting to safe parameters.  


• In case of electric equipment operating in the vicinity of fuel oil being used or stored in 
the vicinity of the coal stock piles, appropriate types of fire extinguishers will be provided 
on or near such equipment in order to extinguish the fire at the very start.  


• Appropriate arrangement will be made by inserting pipes in the stack to monitor the 
internal temperature of coal. In case, temperature is found to shoot above safe limits, the 
coal from the part of stack shall be immediately dug out and disposed safely.  


 
The appropriate measures for management of fire at coal faces in the mine and coal 
stockyard would be adopted in the mining phase and there will be no safety hazards for the 
neighbouring community after the mine closure. 
  
7.12.5 Pollution Prevention and Abatement 
Mitigation measures related to pollution control measures including for fugitive dust 
emissions during mine preparation (construction phase) and operation phases need to be 
elaborated. 
  


7.12.5.1 Fugitive Dust Management 
Fugitive dust emissions from the dry surfaces of tailings facilities, waste dumps, stockpiles 
and other exposed areas will be minimized. Proposed dust management strategies include: 
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• Dust suppression techniques (e.g. wetting down, use of allweather surfaces, use of 
agglomeration additives) for roads and work areas, optimization of traffic patterns, and 
reduction of travel speeds;  


• Exposed soils and other erodible materials will be revegetated or covered promptly; 
• Other areas (Except excavating areas) will be cleared and opened-up only when 


absolutely necessary; 
• Surfaces will be re-vegetated; 
• Storage for dusty materials should be with efficient dust suppressing measures; 
• Loading, transfer, and discharge of materials will take place with a minimum height of 


fall, and be shielded against the wind, and consider use of dust suppression spray 
systems ; 


• Conveyor systems for dusty materials will be covered and equipped with measures for 
cleaning return belts.  


• Coal from the mine will be transported to SUMPP through closed conveyor system.  
• To reduce dust at crushing location sizers are proposed which crush the coall by 


shearforce. 
 


7.12.5.2 Explosives Handling 
The magazines will be designed as per the statutory requirements of the Indian Explosives 
Act 1884. All the statutory provisions for storage, transportation and use of explosives will be 
implemented. Vans of approved design would be provided for transportation of explosive. 
For blasting qualified blasting-in-charges will be recruited. 
 
7.12.6 Risk Management  
7.12.6.1 Hazardous Substances 
Working areas will be provided with adequate ventilation and dust / fume extraction systems 
to ensure that inhalation exposure levels for potentially corrosive, oxidizing, reactive or 
siliceous substances are maintained and managed at safe levels as described in the 
General EHS Guidelines. In addition eye wash and emergency shower systems will be 
provided in areas where there exists the possibility of chemical contamination of workers and 
the need for rapid treatment.  
Materials Safety Data Sheets (MSDSs) will be available for all hazardous materials held on 
site. 
 


7.12.6.2 Disposal Management of Hazardous Substances 
Prior to the surface demolition/restoration, a surface audit should be undertaken on all 
surface structures i.e. spoil heaps, lagoons etc. to assess whether there are any hazardous 
materials that could cause problems i.e. explosives, asbestos, chemicals, oil etc. The plan 
should indicate methods for disposal of hazardous materials include wastewater treatment 
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plant in the ESMP with quality of wastewater before and after treatment for reuse recycling 
of entire wastewater within the project premises. 
 


7.12.6.3 Use of Explosives 
Blasting activities that may result in safety impacts are typically related to accidental 
explosion and poor coordination and communication of blasting activities. Proposed 
explosives management practices will include: 
• Using, handling, and transporting explosives in accordance with national explosives 


safety regulations;  
• Certified explosives experts will be contracted to conduct blasts; 
• Actively managing blasting activities in terms of loading, priming, and firing explosives, 


drilling near explosives, misfired shots and disposal; 
• Adoption of consistent blasting schedules, minimizing blast- time changes; 
• Specific personnel training on explosives handling and safety management would be 


conducted on regular basis; 
• Blasting-permit procedures will be implemented for all personnel involved with explosives 


(handling, transport, storage, charging, blasting, and destruction of unused or surplus 
explosives); 


• Blasting sites will be checked post-blast by qualified personnel for malfunctions and 
unexploded blasting agents, prior to resumption of work; 


• Qualified security personnel should be used to control transport, storage, and use of 
explosives on site. 
 


7.12.6.4 Storage of Fuel Oil 
Fuel oil will be stored in a quantity below threshold limit. Therefore, no risk is envisaged due 
to onsite storage of flammables material.Fire protection system/extinguishers shall b 
eprovided. 
 
7.12.7 Measures To Avoid Mine Accidents 
With a view to avoiding mine accidents, the following safety precautions would be adopted: 
• Safety Equipments: Safety equipments such as helmets, mining shoes, hand gloves, 


goggles will be provided. Safety belts are provided when working at height to prevent 
against danger from falling 


• First Aid Stations: First aid stations with adequate medical equipments will be provided 
at vulnerable points. Sufficient trained persons will be provided for the same.  


• Road Accidents: Sufficient arrangements for illumination of roads including haul roads 
will be provided. Warning placard would be installed at the entry point of the haul road 
that no pedestrians should enter the haul road. Dumpers and HEMM vehicles are fitted 
with sound warning while reversing.  
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• Protection against noise: Earplugs will be provided when working near noise 
generating areas and equipment. 


• Training: Persons directly responsible for handling emergencies will be given training. 
However, following types of· training is suggested to be imparted to employees:-  
o Basic training to new entrants 
o Refresher training to old employees 
o First aid training 


• Safety Education & Awareness: To create safety awareness and impart education on 
safe practices, the following steps are taken:-  


• Holding annual safety awareness campaingns. 
• Imparting basic and refresher training to new and old employees respectively. 


 
7.12.8 On-Site Disaster Management Plan 
The On-site and Off-site emergency plans cover personnel employed at the coal mines. The 
Emergency Plan is aimed to ensure safety of life, protection of environment, protection of 
installation, restoration of production and salvage operation in the same order of priorities. 
The objective of the emergency plan is to make use of the combined resources of the plant 
and the outside service to achieve the following: 
• Reliable and early detection of an emergency and careful planning 
• The availability of resources for handling emergencies 
• Safeguard the personnel located in the premises 
• Minimize damage to property and environment 
• Organize rescue and treatment of affected persons 
• Initially contain and ultimately bring the incident under control 
• Identify any casualties 
• Provide authoritative information to the news media 
• Secure the safe rehabilitation of affected persons 
• The command, co-ordination and response organization structure along with efficient 


trained personnel 
• Regular review and updating of the DMP 
• Preserve relevant records and equipment for the subsequent enquiry into the cause and 


circumstances of emergency. 
 


7.12.9 Action Plan for On-site Emergency 
7.12.9.1 Identification of Responsibilities 
The onsite disaster management plan identifies Chief Incident Controller (General Manager 
of the Project), Work incident controller (AGM/DGM) and Designated Key Personnel of 
emergency control centre. The plan also specifies responsibilities of these personnel in case 
of an emergency and draws an action plan to be followed. Chief incident controller and 
works incident controller shall be assisted by two support teams as follows: 
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Support team to Chief 


Incident Controller 


{CIC} 


Consisting of heads of personnel, Material and Finance Division: to function 
in consultation with CIC for the following 


• Contacting statutory authorities. 
• Arranging for relievers and catering facilities 
• Giving information to media. 
• Contacting media centers and nursing homes 
• Providing all other support, as necessary. 
• Arranging  for urgently required materials through 
• Cash purchase or whatever means. 


Support team to 


Work Incident 
Controller {WIC} 


Consisting of Sr. Manager (Admn), Sr.Supdt. (Operation), Sr Supdt. (Elect. 
maintenance), Sr Suptd. (Mech. Maintenance) And any more persons 
depending upon the need to assist the (WIC) in manning communication 
and passing Instruction to the team. One steno secretary shall also be 
available with WIC for recording all information coming In and instruction 
going out. 


 
In addition to the support teams mentioned above, there will be a team for each functional 
area, as described below: 
Task Force • To identify source of hazard and Try to neutralize/contain it. 


• To isolate remaining plant and keep that in safe condition. 
• To organize safe shutdown of plant, if necessary. 
• To organize all support service like operation of the fire pump, sprinkling 


system etc. 
Maintenance Team • Attend to all emergency maintenance jobs on top priority. 


• To take step to contain or reduce the level of hazard created due to 
disaster. 


• To organize additional facilities as desired. 
Fire Fighting Team • To rush to fire support and extinguish fire. 


• To seek help from outside fire fighting agencies. 
• To evacuate persons effected. 


Auto base team • To make the auto base vehicles ready to proceed for evacuation or other 
duties, when asked for 


• To send at least one mechanic at the site of incidence where he may help 
in attending minor defects in ambulance, fire tenders or other vehicles 


• To arrange petrol / diesel supply 
• Make all arrangements regarding transportation. 


Communication 


team 


• To maintain the communication network in working condition 
• To attend urgent repairs in the communication system, if required. 
• To arrange messengers for conveying urgent messages when needed. 


Security team • To provide two men at all gates. 
• To ban entry of unauthorized persons. 
• To allow the ambulance /evacuation vehicles etc. to go through the gates 


without normal check. 
Administration team • To rescue the casualties on priority basis 


• To transport casualties to first aid post, safe place or medical centers 
• To account the personnel. 
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• To pass information to the kith and kin of fatal or serious injured persons. 
Safety team • To arrange required safety equipment 


• To record accidents. 
• To collect and preserve evidences in connection with accidents injuries 
• To guide authorities on all safety related issues. 


Medical Team • To arrange first aid material / stretchers immediately and reach to site of 
incidents 


• To arrange for immediate medical attention. 
• To arrange for sending the casualties to various hospitals and nursing 


homes etc. 
• To ask specific medical assistance from outside including through medical 


specialist in consultation with CIC / WIC 
Monitoring team • To measure gas concentration, in case of gas leakage at various places. 


 


7.12.9.2 Evaluation of Functioning of Disaster Plan 
In order to evaluate the functioning and effectiveness of procedure laid in disaster 
management plan; regular mock drills should be conducted. The Mock drills should be 
carried out step by step as stated below. 
 
First Step Test the effectiveness of communication system. 
Second Step Test the speed of mobilization of the plant emergency team 
Third Step Test the effectiveness of search, rescue and treatment casualties 
Fourth step Test emergency isolation and shut down the remedial measure. 
Fifth step Conduct a full rehearsal of call the actions to be taken. 
 
Here are two types of mock drills recommended in disaster management plan- full Mock drill 
(to be conducted at least once in every 6 months) and Disaster management efficiency drill 
(to be conducted at least once in 3 months). The details of these drills presented as follows: 
 
Full Mock Drill: This shall be conducted with plant head as Chairman: Head of O&M as 
Chairman; head of the Operation, Maintenance, Medical, personnel, CISF, Auto base and 
materials as members and head of safety as convener and it shall test the following: 
Functioning of emergency control centre, very specifically availability of all facilities etc as 
mentioned in the plan and its functional healthiness. 
• To evaluate communication of the Disaster plan to all segments of employees, to 


familiarize them about their responsibilities in case of any disaster including evaluation of 
behavior of the employees and other. 


• To ensure that all facilities as required under the plan from within or from nearby 
industries /aid center under mutual assistance scheme or otherwise are available. 


• To ensure that the necessities under material assistance scheme is properly 
documented and the concerned employees are fully aware in this regard. 


• To ensure that employees are fully aware to fight any emergency like sealing of chlorine 
leakage, fire fighting other such cause. 
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Disaster Management Efficacy Drill: This shall be conducted with head of (O&M) as 
chairman and heads of personnel, Communication, CISF and Medical as Members and 
Head of safety as convener and it shall test the following: 
• All employees will be trained about their responsibilities / duties. They all will be aware 


about evacuation routes, direction of evacuation of equipments to be used during 
evacuation or the method of evacuation. 


• All employees will be fully trained to rescue their colleagues, who are effected due to 
cause of disaster. In case they are unable to rescue their colleagues, they should know 
to whom they have to inform about such persons. 


• All employees will be fully trained in first aid use of desired equipments including 
breathing apparatus First Aid box etc. available at the desired location. 


• All warning alarms and Public Address system should be functional. 
• All telephone lines/ communication systems are provided in control rooms and there is 


no removal of the facilities (as prescribed) for the control rooms. 
• It is very clear amongst the concerned managers who shall call for assistance under 


mutual aid scheme or the facilities from within. 
• It is clear at the mines, who shall declare emergency. 
• It is clear at the mines, who shall inform the district authorities, State authorities and 


corporate center. 
The disaster management plan shall be periodically revised based on experiences gained 
from the mock drill. 
 


7.12.9.3 Off-Site Disaster Management Plan 
In the proposed mine, the following condition can ordinarily constitute an off-site emergency: 
• Major fire involving combustible materials like oil, and other facilities. 
• Under the Environmental Protection Act, the responsibility of preparation of Off-Site 


Emergency plan lies with the state government. The Collector/ Deputy Collector are 
ordinary nominated by State Government to plan Off-Site Emergency Plan. 


• The District Collector or his nominated representative would be the team leader of 
planning team, who shall conduct the planning task in a systematic manner. The 
members of planning team for off-site emergencies are Collector / Deputy Collector, 
District Authorities in charge of Fire Services and police and members drawn from 
Medical Services, Factory Inspectorate, Pollution Control Board, Industries and 
Transport. In addition to these members, there are Co-opted Members also from district 
authorities concerned, civil defense, publicity department, Municipal Corporation, and 
non-official such as elected representative (MPs, MLAs, voluntary organization, non- 
governmental organizations etc). 


• Post emergency relief to the victims: the public liability insurance act, 1991 provides 
for the owner who has control over handling hazardous substances to pay specified 
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amount of money to the victims as interim relief by taking insurance policy for this 
purpose. The district collector has definite role in implementation of this act. After proper 
assessment of the incident, he shall invite applications for relief, conduct an enquiry into 
the claims and arrange payment of the relief amount to the victims. 
 


7.12.10 Responsibilities Of The Company 
Sasan Power Limited shall take all such steps which are reasonably practicable to ensure 
best possible conditions of work, and with this end in view the company shall do the 
following:  
• To allocate sufficient resources to provide and maintain safe and healthy conditions of 


work 
• To take steps to ensure that all known safety factors are taken into account in the 


design, construction, operation and maintenance of plants, machinery and equipment. 
• To ensure that adequate safety instructions are given to all employees. 
• To provide wherever necessary protective equipment, safety appliances and clothing, 


and to ensure their proper use. 
• To inform employees about materials, equipment or processes used in their work, which 


are known to be potentially hazardous to health or safety. 
• To keep all operations and methods of work under regular review for making necessary 


changes from the point of view of safety in the light of experience and up to date 
knowledge. 


• To provide appropriate facilities for first aid prompt treatment of injuries and illness at 
work. 


• To provide appropriate instruction, training, retraining and supervision in health and 
safety and first aid and ensure that adequate publicity is given to these matters. 


• To ensure proper implementation of fire prevention and an appropriate fire fighting 
service, together with training facilities for personnel involved in this service. 


• To ensure that professional advice is made available wherever potentially hazardous 
situations exist or might arise. 


• To organize collection, analysis and presentation of data on accident, sickness and 
incident involving personal injury or injury to health with a view to taking corrective, 
remedial and preventive action. 


• To promote through the established machinery, joint consultation in health and safety 
matters to ensure effective participation by all employees. 


• To publish/notify regulations, instructions and notices in the common language of 
employees. 


• To prepare separate safety rules for each type of occupation/process involved in a 
project. 


• To ensure regular safety inspection by a competent person at suitable intervals of all 
buildings, equipments, work places and operations. 
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• To co-ordinate the activities of the company and of its contractors working on the 
Company's premises for the implementation and maintenance of safe systems of work, 
to comply with their legal obligations with regard to the health, safety and welfare of their 
employees. 
 


7.12.11 Responsibilities Of The Employees 
The establishment and maintenance of best possible conditions of work is, no doubt, the 
responsibility of Management, it is also necessary that each employees follows prescribed 
safe methods of work. He should take reasonable care for the health and safety of himself, 
or his fellow employees and of other persons who may be affected by his action at work. 
  
Report Potential Hazards 
Observe Safety rules, procedures and codes of practice 
Use With all responsibilities care the tools, equipments should be used 
Participate In safety training course when called upon to do so. 
Make use Of safety suggestion schemes. 
Take An active and personal interest in promoting health and safety  
 
Responsibility for Implementation 
• The ultimate responsibility for ensuring the implementation of the policy on health and 


safety at work rests on the SPL Management at the corporate level and concerned 
General Managers at the mines level. The Officers in charge of safety will be functionally 
responsible to the Corporate headquarter for ensuring that the policy is promulgated, 
interpreted and carried out in the manner expected. 


• Immediate responsibility for safety at work is that of the Management/Executives of each 
department/section who are primarily responsible to prevent accidents involving 
members of their staff and other persons. It is their responsibility to issue clear and 
explicit working instructions, compliance with which will ensure safe working and to 
require the effective use of approved equipment. 


• Accepted rules, procedures and codes of practice, which are formulated with proper 
regard to health and safety consideration, must be strictly observed by all concerned. 
Contracting Agencies executing works should be made responsible, through various 
measures including appropriate provisions in the contract, for discharging their safety 
obligations.  


• In designated areas of particular hazard the appropriate Executives are required to 
authorize, in writing, the commencement of any work and, before doing so, personally to 
satisfy themselves that all necessary safety precautions have been carried out. Such 
executives must themselves be authorized, in writing as competent to perform these 
duties. Safety Officers will be appointed to advise Management on questions of safety at 
work including advice on the application in particular local situations of the system of 
work, implementation of Company's Rules and Relevant Codes of Practices in 
consultation with Area Engineer. They will be consulted in the interpretation of rules and 
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codes being formulated by the Corporate Management and shall advice Management in 
the investigation and analysis of accidents and circulation of appropriate statistics. 
 


7.12.12  On-site crisis 
On-site crisis management is the responsibility of the mines authorities, for which SPL 
should identify following persons for the assessment of responsibilities on specific function of 
coordinating authority. In order to combat the emergencies, an organizational chart for on-
site emergency should be periodically reviewed and updated. Following co-coordinators are 
required to co-ordinate various activities during the emergency. 
 
Chief coordinator: He shall be the Superintending Engineer (SE) and Incident Control 
Coordinator (ICC). The ICC should be as assisted by the following team members. 
• Fire fighting System 
• Safety Coordinator 
• Security Coordinator 
• Medical Coordinator 
• Material Management Coordinator 
• Relief Service Coordinator 
• Transport and Communication Coordinator  
• Public Relation Coordinator 
• The hazards from the mines are contained well within the plant boundary and hence the 


DMP is presented for only the on-site crisis. 
 


77..1133  RESIDUAL IMPACT IDENTIFICATION 
7.13.1 Basis 
As discussed earlier the anticipated impact assessment was made using 'Modified Leopold 
Matrix Method'. The negative score of '-345.27' at premitigative stage indicated that the 
adverse impact is within "Appreciable but reversible impact and appropriate control measure 
are important" limit. This is mainly because care has been taken at the planning and 
engineering stage to incorporate environmental protection measures in the process involved. 
Control measures have been proposed for mitigating the degradation effects and 
improvement schemes such as afforestation programme and annual environmental 
management scheme. To predict the resultant effect at post-mitigation stage, same Matrix 
method is used details whereof are given in the following paragraphs. 
 
7.13.2 Environmental Impact Matrix with Protection Measures 
Components such as PIV, RPII, EII, WEII and sum of the above are arrived at and same are 
shown in Tables 7.10. It is seen that the total score which was originally '-345.27' without 
mitigation has improved to '-109.3’. This indicates that the overall impact from the project 
would be under the category 'No appreciable impact on Environment'. Rehabilitation and 
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Resettlement of the peoples contributed the major adverse impact. Reduction in total score 
is mainly on account of Water quality, Air quality, Noise Levels & Human settlement, etc. 
Measures undertaken for the same are summarized in Table 7.9. 


Table 7-9: Impact Matrix with Mitigation Measures 


Impact Area 
WEII 


PIV 
Total 


(RPII X EII) (WEII X PIV) 


Surface Water Resources -0.2 81.6 -16.3 


Ground Water Resources -0.2 61.2 -12.2 


Air Quality -0.1 81.6 -11.4 


Water Quality -0.1 61.2 -8.6 


Noise levels -0.3 81.6 -21.2 


Ground Vibration -0.3 40.8 -10.2 


Health -0.1 40.8 -4.7 


Public Utilities 0.4 40.8 14.3 


Economic aspects 0.3 102 32.6 


Land-use & Soil Characteristics -0.1 61.2 -6.7 


Flora -0.1 81.6 -8.2 


Wildlife -0.1 61.2 -6.7 


Human Settlement -0.3 61.2 -15.3 


Culture -0.1 40.8 -4.1 


Human Resettlement -0.3 102 -30.6 


Total 999.6 -109.3 
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Table 7-10: Potential impact identification impact matrix with mitigation measures 
S. 


No. 
Environmental 
Components 


Project 
Activities 


Interaction 
No. 


Impacts 
Adverse / 
Beneficial


RPII 
values


Remark for RPII 
EII 
Index


EII 
(%) 


Remark for EII 


Social and Environmental Assessment and Management System 


1. Air Quality Blasting & 
Drilling 


1 Dust & gases 
(NOX) are 
produced during 
blasting & drilling. 
High SPM level is 
expected during 
these operations. 


Adverse 0.50 Huge quantity of 
dust due to drilling 
and blasting 


-0.25 40.0 Blasting will be 
done in control 
manner 


2. Air Quality Transportation 
of overburden 
and coal 


2 Causes dust 
nuisance and 
gaseous pollution 
due to 
transportation 


Adverse 0.20 Insignificant 
increased in traffic 
density envisaged 


-0.15 30.0 Insignificant impact 
on air quality as 
road transportation 
not envisaged. 
However, proper 
planning will be 
made to handle 
any situation. 


3. Air Quality Transportation 
through 
conveyor 
system 


3 Increase in dust 
level 


Adverse 0.05 Covered conveyor 
system  


-0.10 20.0 Covered conveyor 
system 


4. Air Quality DG Set 
Operation 


4 Gaseous emission Adverse 0.05 Standby Operation -0.00 <5.0 Adequate 
maintenance at 
regular interva  
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S. 
No. 


Environmental 
Components 


Project 
Activities 


Interaction 
No. 


Impacts 
Adverse / 
Beneficial


RPII 
values


Remark for RPII 
EII 
Index


EII 
(%) 


Remark for EII 


5. Air Quality Green belt 
development 
all along the 
periphery of 
the coal mine 


5 It serves as a 
natural screen in 
attenuation of air 
pollution 


Beneficial 0.20 Green belt will help 
to attenuate the dust 
particles inside the 
block boundary 


0.10 20.0 No Green belt in 
primitigative stage 


6. Water Quality Provision of 
civic amenities 


1 Deterioration in 
water quality due 
to disposal of 
domestic waste 
water 


Adverse 0.20 Release of domestic 
wastewater is 
relatively low 


-0.10 20.0 Only treated water 
will be discharged 


7. Water Quality Mining 
Operation 


2 Impact due to run-
off from OB dump 
area and pump-
out water 


Adverse 0.80 Significant quantity 
of pump-out water 
generated 


-0.15 30.0 This water shall be 
passed through 
settling and 
sedimentation pond 
to control the solid 
matter 


8. Noise Levels Blasting, 
drilling and 
loading during 
mining 
operation 


1 Significant Impact Adverse 0.50 Significant as high 
noise will produce 
due to mining 
operation  


-0.50 50.0 Blasting will be 
done in controlled 
manner 


9. Noise Levels Transportation 2 Increase in noise 
level due to 
vehicular traffic 


Adverse 0.30 Less significant as 
road transportation 
of raw / material 
product not 


-0.10 20.0 Insignificant 
increase in noise 
level due to 
movement of few 







EESSIIAA  SSTTUUDDYY  MMoohheerr  aanndd  MMoohheerr--AAmmlloohhrrii  EExxtteennssiioonn  CCaappttiivvee  CCooaall  BBlloocckk  ffoorr  SSaassaann  UUllttrraa  MMeeggaa  
PPoowweerr  PPrroojjeecctt,,  SSiinnggrraauullii,,  MMaaddhhyyaa  PPrraaddeesshh,,  IInnddiiaa  


CCHHAAPPTTEERR  77  


ESMP 
 


7-39 
 


S. 
No. 


Environmental 
Components 


Project 
Activities 


Interaction 
No. 


Impacts 
Adverse / 
Beneficial


RPII 
values


Remark for RPII 
EII 
Index


EII 
(%) 


Remark for EII 


envisaged trucks and vehicles 
used for raw 
material 
transportation 


10. Noise Levels Vegetative 
Plantation 


3 It serves as 
barrier for noise 
propagation, 
thereby reducing 
noise levels 


Beneficial 0.20 Less significant as 
compared to the 
noise sources 


0.10 20.0 No plantation is 
proposed in pri-
mitigative stage 


11. Ground 
Vibration 


Blasting 
Operations 


1 Impulsive ground 
vibration  


Adverse 1.00 Only Interaction -0.25 40.0 Controlled blasting 
will be done 


Labor and Working Condition 


12. Health Mining 
Operation 


1 Impact on health 
due to air & noise 
pollution and 
accidents & 
injuries 


Adverse 0.50 Potential for 
exposure to noise, 
air pollution, 
accidents and 
injuries is high 


-0.25 40.0 Adequate 
precautions in 
terms of PPE, air 
pollution prevention 
measures will be 
taken 


13. Health Vegetative 
Plantation 


4 Improves the 
health of 
inhabitants by 
acting as a barrier 
to air and noise 
pollution 


Beneficial 0.20 More significant as 
compared to effects 
due to transportation 
and civic amenities 


0.10 20.0 No plantation in pri-
mitigative stage 
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S. 
No. 


Environmental 
Components 


Project 
Activities 


Interaction 
No. 


Impacts 
Adverse / 
Beneficial


RPII 
values


Remark for RPII 
EII 
Index


EII 
(%) 


Remark for EII 


Pollution Prevention and Abatement 


14. Land use and 
Soil 
Characteristics 


Exploration of 
coal 


1 Impact due to 
opencast 
excavation 


Adverse 0.30 Removal of the top-
soil will create major 
impact on soil 
fertility of the area 


-0.10 10.0 Excavation will 
confined to the 
mining lease area 
only. However, 
refilling will be 
done. 


15. Land use and 
Soil 
Characteristics 


Overburden 
dumping 


2 Soil and land 
degradation due 
to dumping of the 
overburden 


Adverse 0.30 Dumping of solid 
waste (over burden) 
may have an impact 
on the landuse of 
the area  


-0.20 20.0 Top soil excavated 
will be re-used and 
overburden will be 
dumped in planned 
manner and also 
be used for refilling 


16. Land use and 
Soil 
Characteristics 


Provision of 
civic amenities 


3 Domestic Waste 
Disposal 


Adverse 0.10 Domestic waste will 
be generate through 
labor camp 


-0.40 40.0 Potential for 
adverse impact 
under pri-mitigative 
stage 


17. Land use and 
Soil 
Characteristics 


Vegetation 
Plantation 


4 Beneficial effect 
on land as it 
improves 
aesthetics and 
provides shelter 
for wildlife 


Beneficial 0.20 Moderate 
importance due to 
potential for soil 
erosion prevention 


0.10 20.0 No impact in pre-
mitigative stage 


Community health, safety and security 
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Remark for EII 


18. Health Transportation 2 Deteriorates 
health due to Air & 
Noise Pollution 


Adverse 0.10 Insignificant 
increase in 
transportation 
activities 


-0.10 20.0 Only PUC certified 
vehicle will be hired 


19. Health Provision of 
civic amenities 


3 Affects health 
through disposal 
of sewage on 
open land causing 
mosquito breeding 
& water borne 
diseases 


Adverse 0.10 Less significant in 
comparison to 
mining  operation 


-0.15 30.0 Only treated water 
will be discharged 
through designed 
sewage system 


20. Health Improvement 
in the medical 
facility 


5 Ambulance and 
Other facility will 
improve the 
regional medical 
facility  


Beneficial 0.10 Less significant as 
compared to the 
effects due 
vegetative plantation 


0.15 30.0 Pre-mitigative 
Stage  


Land Acquisition and Involuntary Resettlement 


21. Human 
Resettlement 


Land 
Acquisition for 
mining 
purpose 


1 4 village is getting 
affected due to 
the project 


Adverse 0.60 Significant -0.70 70.0 R&R activities will 
take place in 
planned manner. 


22. Human 
Resettlement 


Compensation 
and R&R 
Colony 


2 Compensation 
and R&R colony 
facility will be 
provided as Govt. 


Beneficial 0.40 Compensation at the 
time of rehabilitation 
and housing facility 
will lessen the 


0.30 30.0 SPL will try their 
best to preserve 
PAFs customs and 
habitat 
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directives  impact of R&R  Environment 


Bio-diversity Conservation and Sustainable Natural Resource Management 


23. Flora Diversion of 
forest land 


1 Impact due to 
diversion of forest 
area for industrial 
purpose 


Adverse 0.50 Diversion of forest 
land for industrial 
purpose 


-0.25 40.0 Compensatory 
afforestation and 
green belt will help 
to mitigate the 
adverse impact of 
forest diversion  


24. Flora Mining and 
transportation 
purpose 


2 Adverse impact of 
dust due to  Air 
and Noise 
Pollution 


Adverse 0.10 Dust ad gaseous 
pollution due to 
mining activity  


-0.15 30.0 Low potential for 
negative impact on 
flora 


25. Flora Compensatory 
afforestation & 
Vegetative 
Plantation 


4 Creation of 
vegetative habitat 


Beneficial 0.40 This interaction has 
high significance 


0.10 20.0 No plantation in 
pre-mitigative stage 


26. Wildlife Diversion of 
forest land  


1 Diversion of forest 
land will have an 
impact on habitat 
of the wildlife of 
the core zone 


Adverse 0.30 Will make an impact 
on wildlife of the 
area 


-0.25 35.0 A wildlife 
conservation plan 
was prepared to 
mitigate any 
adverse impact on 
the wildlife of the 
area 


27. Wild Life Mining 2 Adverse through Adverse 0.30 Interaction has high -0.15 25.0 Precautions will be 
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operations Air & Noise 
Pollution 


significance taken care to 
minimize the 
pollution level 


28. Wild Life Transportation 3 Adverse effect 
due to air and 
noise pollution 


Adverse 0.15 Not Significant -0.10 20.0 Not significant 


29. Wild Life Compensatory 
afforestation & 
Vegetative 
Plantation 


4 Will improve the 
habitat 


Beneficial 0.25 Compensatory 
afforestation in 
double of the forest 
land being diverted 
will restore the 
habitats for wildlife 


0.10 20.0 No Plantation in the 
pre-mitigative stage 


30. Surface Water 
Resources 


Mining 
operation 


1 Diversion / 
Realignment of 
the drainage 
system 


Adverse 0.4 No major nala is 
present, only first 
and second order 
streams are there.  


-0.40 40.0 Streams are 
seasonal in nature 


31. Surface Water 
Resources 


Disposal of 
Wash off 
dumps and 
mined out 
water 


2 Water containing 
high amount of 
suspended solids  


Adverse 0.40 Significant as this 
water contain high 
concentration of 
suspended solids 


-0.20 20.0 Water shall be 
passed through 
settling and 
sedimentation pond 
to control the solid 
matter 


32. Surface Water 
Resources 


Construction 
of water body 
in post mining 


3 This will improve 
the water 
resource status of 


Beneficial 0.20 As this will take 
place in the post 
mining stage 


0.20 20.0 Water body in mine 
closure stage will 
be left 
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stage the area  


33. Ground Water 
Resources 


Pumping of 
water from 
Mine area 


1 This can affect the 
water table in 
nearby areas  


Adverse 0.50 High Significance -0.40 40.0 Mining activity can 
affect the water 
table of the area  


Indigenous Peoples 


34. Public Utilities Mining 
operations 


1 Improved Public 
Utility Services 
and amenities in 
the area, e.g. 
Power Supply, 
Road Network, 
Water Supply, 
Sanitation, 
Medical Facilities 
& Communication 


Beneficial 0.50 Significant as it 
covers the 
surrounding villages 


0.40 40.0 SPL will facilitate 
improvement of 
amenities 


35. Public Utilities Transportation 2 Provides better 
transportation 
System, Road 
Network and 
vehicular 
movement 


Beneficial 0.50 Only two 
interactions  


0.30 25.0 Access roads will 
be made to the 
project area, which 
will also be 
available to 
surrounding area  


36. Economic 
Aspects 


Mining 
Activities 


1 Increased 
employment 
opportunities, both 
direct and indirect, 


Beneficial 0.60 Significant potential 
of Direct as well as 
Indirect Employment 


0.40 40.0 Indirect and Direct 
employment, plus 
availability of power 
will enhance 
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thereby increasing 
economic status 


economic activities 


37. Economic 
Aspects 


Transportation 2 Increased indirect 
employment 
opportunities and 
thereby increase 
in the economic 
status 


Beneficial 0.30 Comparatively less 
influential interaction 


0.20 20.0 The proposed 
mining activity will 
increase a number 
of Indirect 
Employment 


38. Economic 
Aspects 


Provision of 
civic amenities 


3 Increased 
employment both 
by direct and 
indirect ways. 
Employment in 
commercial 
services improved 
economic status 
of people 


Beneficial 0.10 Employment is 
restricted to limited 
persons in 
commercial services 


0.20 20.0 Marginal job 
opportunities are 
envisaged 


39. Human 
Settlement 


Mining 
operations 


1 Environmental 
degradation due 
to increase in 
population, 
impacting natural 
resources 


Adverse 0.50 Significant 
Importance 


-0.20 20.0 Influx of People in 
the project 
influence area. 
However proper 
management plan 
will be made to 
hade the influx. 


40. Human Provision of 2 Increased Adverse 0.50 Only two -0.30 25.0 Low significance as 
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Settlement civic amenities population puts 
the strain on 
existing transport 
facilities 


interactions marginal increase 
will take place 


Cultural Heritage 


41. Culture Mining 
operations 


1 Influx of people of 
various culture will 
have substantial 
effect on local 
culture 


Adverse 1.00 Only one interaction -0.10 10.0 Influx management 
plan will taken care 
the cultural issues 
of community  
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88..    AALLTTEERRNNAATTIIVVEESS  
88..11  ALTERNATIVES FOR SITE 
Coal mining is site specific in nature and the location of the proposed project is restricted to 
the geology and coal disposition of the area. Safety, economical and technical constraints 
determine the mining methods to be employed. Unlike other industries, the project cannot be 
shifted to other sites. 
 


88..22  TECHNOLOGY OPTIONS 
8.2.1 Continuous Mining Technology 


Based on the available data on hardness of coal and OB, it can be concluded that total coal 
and OB will require drilling and blasting prior to excavation. In view of this, application of 
continuous mining technology like deployment of bucket wheel excavators etc is ruled out in 
the proposed mine.  


8.2.2 Crushing & Conveying Technology 


The size of the block is such that there is variation in the strike length and the topography of 
the block is extremely rugged and undulating. The location of the external dump is adjacent 
to the proposed mine boundary and maximum volume of OB (about 90%) is proposed to be 
accommodated in the internal voids with low transportation distance. Thus the primary 
advantage of long distance hauling relevant to conveyors for crushing and conveying is lost. 


Also considering all the fact that conveyor technology requires comparatively much wider 
benches for operation and maintenance, total excavation required at any point will be more 
for conveyor application than a shovel-dumper system.  In the hilly terrain, having wider 
bench mining system will result in adverse Techno-economics and thus not be suitable for 
this application.  


8.2.3 Surface Miner Technology 


Moher & Moher-Amlohri Extension Open cast Project attracts the deployment of draglines in 
each pit, which will expose bottommost Turra seam. The use of surface miner in the limited 
strike length for Turra seam and also with the prevailing geo-mining condition will affect the 
deployment of draglines. For upper thick Purewa Seam, the use of surface miner is 
restricted due to restriction in handling wider benches as mentioned above. However, use of 
surface miner may be considered for upper Purewa Seam during the actual course of 
mining.  


8.2.4 Discontinuous Mining Technology 


It is proposed to mine the deposit by a combined system of mining with the deployment of 
draglines and shovel-dumper combination. This is already proven technology in the adjacent 
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opencast mines. The points in favour of draglines and shovel-dumper combination are: 


• Gentle gradient of strata, viz. 20-30 in South Pit and 30-50 in North-East Pit 
• Mining of multiple seams viz. Turra (12.30-19.30m) and Purewa (19.50-26.15m) 
• Overburden cover above Purewa Seam( 84.70m to 198.47m)/ Parting between Turra 


and Purewa Seams is in the range of 51.97m to 68.70m 
• Large volume of workload for 20MTPA ROM coal and 78.21Mm3 (Peak) for overburden 


removal.  


Shovel-dumper system for upper benches and draglines on the parting between Turra and 
Purewa Seams has been proposed, as this is the most suitable technology under the 
present geo-mining condition. 


Considering the geo-mining conditions of the block, a combined system of mining deploying 
a dragline for the main bench over the Turra Seam for evacuating the parting inter-burden 
between Turra and Purewa Seams and bigger size shovel-dumper systems for advance 
benches in OB has been proposed. The extraction of coal is proposed by shovel/Front End 
Loaders in conjunction with 240ton coal body dump trucks. 


8.2.5 Reasons for Choosing Discontinuous Mining Technology 


Out of all the above-mentioned alternative technologies, discontinuous mining technology 
was adopted due to the following reasons: 


• Geo-technical constraints  
• Nature of deposits of coal seam 
• Techno-economic considerations 
• Proven technology 
• Environmental Benefits like less fuel consumption, minimum wastages, optimum 


utilization of resources, low fugitive emission etc. 
 







  
EESSIIAA  


SSTTUUDDYY  
  
  
 


MOHER & 
MOHER 


AMLOHRI 
EXTENSION 


COAL 
BLOCKS, 


M.P. (INDIA) 
 


CCHHAAPPTTEERR  99..  
MMIINNEE  CCLLOOSSUURREE  PPLLAANN 


 







EESSIIAA  
SSTTUUDDYY  


MMoohheerr  aanndd  MMoohheerr--AAmmlloohhrrii  EExxtteennssiioonn  CCaappttiivvee  CCooaall  
BBlloocckk  ffoorr  SSaassaann  UUllttrraa  MMeeggaa  PPoowweerr  PPrroojjeecctt,,  SSiinnggrraauullii,,  
MMaaddhhyyaa  PPrraaddeesshh,,  IInnddiiaa  


CCHHAAPPTTEERR  99  


MINE CLOSURE 
PLAN 


 


9-1 
 


99..  MMIINNEE  CCLLOOSSUURREE  PPLLAANN  
99..11  INTRODUCTION 
Mining Plan for Moher & Moher-Amlohri Extension OCP had been planned for 12 MTPA 
(Peak capacity of 16 MTPA) for a maximum life of 40 years considering the total mineable 
coal reserves of the above blocks.The revised mining plan for 20 MTPA has now been 
prepared for a maximum life of 29 years within the same lease hold area of 1539 ha. The 
quarry area is located on a plateau with general surface elevation varying from 475 m to 510 
m above MSL. Maximum level of the plateau is above +530 m. The proposed maximum 
quarry depth is around 290m from the surface. 
 
Sasan Power Limited will do coal mining in accordance with the provisions of the Coal 
Mines(Nationalisation) Act, 1973, the Mines and Minerals( Development & Regulation) Act, 
1957, the Contract Labour ( Regulation & Abolition) Act, 1970, all the mineral, environmental 
and labour laws along with other regulations governing the coal industry. All the statutory 
and other clearances have been obtained for the Ultra Mega Power Project. 
 


In pursuance of the conditions stipulated in the block allotment letter, steps have been taken 
to get various clearances for the proposed mining block. 
• The Mining Plan for 20 MTPA of ROM coal output has been approved by Ministry of Coal 


vide their letter No.13016/16/2008-CA-I dated 2nd March, 2009. 
• The Environmental Clearance by MoEF for peak productions of 16 MTPA have been 


issued vide their letter No. J-11015/60/2008-IA.II(M) dated 10th December, 2008. 
• The Forestry Clearance by MoEF (FC Division) for diversion of 991.81ha of forest land 


and 72.21 ha of Revenue forest for coal block has been issued vide their letter No. 8-
92/2008-FC dated 25th May, 2010 and for diversion of 101.89ha of forest land and 31.30 
ha of Revenue Forest for OB dump area has been issued on 28th May, 2010 vide letter 
No. 8-91/2008-FC. 


• Administrative approval of the Mining Lease from Government of India has been 
communicated by the State Government vide letter No. 3-24/08/12/1 dated 27th 
February, 2009. 


• Orders of Allotment for 129.42ha of Government land from Moher village has been 
awarded by GoMP on 07.09.09 vide letter No. 16-16/08/7-2A. For balance 62.75 ha of 
Government land from Amlohri village part permission for 9.75ha has been obtained 
from GoMP on 08.02.2010 and for balance under process. It is expected that total Govt. 
land will be acquired latest by August’ 2010. 


• Section 9 completed for acquisition of private land.  
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Hence, this Mine Closure Plan, based on the MoC guidelines and in compliance with Clause 
2 [iii] of Ministry’s covering letter is prepared. 
 
9.1.1 Mine Closure Plan 
Although, the mining activities may last a few decades, they are liable to leave a long lasting 
impact on the landscape, ecology and on local inhabitants.  If not properly managed, effects 
can be detrimental to the general welfare of most of the stakeholders.  Thus, any mining 
venture must have an adequate closure plan, aimed at rehabilitation of disturbed area, which 
should be acceptable to the local community as well as the regulatory authority. 
 
The theme adopted for mine closure is as follows: 
“Mine closure is not just something that happens at the end of a mine’s life, rather mine 
closure is an ongoing series of decisions and activities beginning in the preplanning stage of 
a mine and ending with a sustainable site that can be returned to the community”. 
 
The site specific closure plan will be developed after the inception of the Project and be 
implemented over the life of the mine.  It is done normally in two stages.  The initial plan 
identifies the activities required and the time table for them which are being incorporated in 
the Report.  It may undergo and incorporate changes depending upon the actual site 
condition during implementation.  
 
In the Progressive Mine Closure Plan, as soon as the external dump reaches ultimate level 
or during concurrent backfilling, certain portion of the land would be regularly ready for 
technical reclamation as well as for biological reclamation. These reclaimed areas, once 
biologically reclaimed become the closed part of the mine as no further activity is envisaged 
during the mine life. Hence, they would form part of the Progressive Mine Closure Plan. 
Other green belts and blocks, planned at start of mining, also fall under Progressive Mine 
Closure Plan activity. 


 


Final Mine Closure Plan is to be taken up after exhaustion of mineral and final cessation of 
production activities. In this plan, total surface infrastructures, residential & rehabilitation 
colony, mine entries etc. are all to be considered to be deactivated and finally closed 
operationally and physically. The total closure activities, ones implemented, would result in 
coming to a land use as envisaged in Post-Mining scenario. Thus the plan would need to be 
proposed on Post-Ming land uses. The closure plan would also cover care of R&R colony, 
rehabilitation of employees and emancipation from project affected persons. A detailed 
closure plan is to be prepared 3-5 years before the actual closure time of the mine. The 
Environmental Management Plan for the project will also contribute to the success of the 
mine closure plan implementation. 







EESSIIAA  
SSTTUUDDYY  


MMoohheerr  aanndd  MMoohheerr--AAmmlloohhrrii  EExxtteennssiioonn  CCaappttiivvee  CCooaall  
BBlloocckk  ffoorr  SSaassaann  UUllttrraa  MMeeggaa  PPoowweerr  PPrroojjeecctt,,  SSiinnggrraauullii,,  
MMaaddhhyyaa  PPrraaddeesshh,,  IInnddiiaa  


CCHHAAPPTTEERR  99  


MINE CLOSURE 
PLAN 


 


9-3 
 


 
9.1.2 Statutory/Regulatory Provision 
The National Mineral Policy of 1993 expresses the Government’s intent on mine closure.  
The Ministry of Coal, during the month of August 2009, have issued  Guidelines for 
preparation of Progressive-cum- Final Mine Closure Plan for all the mines, based on which 
this chapter has been developed. The basic tenet of statutory obligations is the compliance 
with provisions of Acts and of Rules and Regulations etc. made there under. The regulatory 
standards applicable during the operation phase of the mine are also applicable at the time 
of closure. The following major acts are to be complied with in coal mining for safety, 
conservation and environmental protection: 
• Mines Act, 1952 
• Environment Protection Act, 1986 
• Forest Conservation Act, 1980 
• Mines & Minerals Development & Regulation (MMD&R) Act, 1957 
• Indian Explosive Act, 1884 
 
Obligations issued in approval of Mining Plan, Environmental Clearance, Forestry Clearance 
etc. will have to be complied during mining operations. 
 


99..22  MAJOR IMPACT AREAS 
The extent of impacts due to mine closure and mitigation measures to prevent or minimise 
them are classified under the following areas: 
• Environmental Aspects 
• Technical Aspects 
• Social Aspects 
• Safety Aspects 


 
9.2.1 Environmental Aspects 
9.2.1.1 Hydro-geology 
Opencast Mining may cause: 
• Changes in drainage patterns of the area 
• Lowering of ground water levels 
• Contamination of water 
An assessment of post mining ground level, discharge and effects on local water supply, 
adjacent mines etc. is to be undertaken.  If required, corrective action/steps are to be taken 
to mitigate adverse effects on the water regime.  Water accumulated in sumps will be 16 ha 
and may be used as a source of water for local inhabitants and it may help in maintaining the 
water table.  All water courses are to be restored to their original courses or directed to new 
courses that will sustain themselves in the future without maintenance. It has been found 
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from the hydro-geology study that the ground water is in the safe-zone and thus there will be 
no depletion of ground water. The details of the hydro-geological conditions are mentioned in 
a separate report attached with this report. 


9.2.1.2 Reclamation of dumps and adjoining area 
During the mining operation, OB will be removed and kept in external and internal dump 
space. Top soil will be removed and dumped separately.  Dumps of excessive height may 
deteriorate the aesthetic value of the area. 
 
Post mine site restoration is the crucial stage requiring proper planning.  With the ongoing 
process of the mining operation, the external dump and internal dump will be technically 
reclaimed and there upon top soil will be spread.  Plantation will be done on dumps and 
adjoining mine area, reverting the land to its near original or better form. 
 
It is planned that the external OB Dump will reach its maximum height by the 9th year as per 
mining plan of 12 MTPA, whereas the same reaches in 6th year for 20 MTPA. However the 
reclamation work for the dump will start from the 5th year onwards. Similarly the sides will 
also be ready for reclamation and can be started from 4th year with 20 MTPA capacity. The 
details are given in Table 9.1 and 9.2 for both scenarios. 
 


Table 9-1: Reclamation Plan for 12 MTPA 


Mining Stage 
Biological Reclamation 


Total 
Internal Dump External Dump Others 


Till 5th Year   87 87 


5th year-10th year 159 160  319 


10th year-15th year 152 160  312 


15th year-20th year 157   157 


20th year-25th year 64   64 


25th year-30th year 137   137 


30th year-EOM 619   619 


Total 1288 320 87 1695 
All Figures are in hectares 
In addition to above, balance 342 ha will remain unreclaimed, which includes mine void, approach road to water 
body and infrastructure area, which will be reclaimed during final mine closure after the dismantling of 
infrastructures, if not required’ 


Table 9.2-Reclamation Plan for 20 MTPA 


Mining Stage 
Biological Reclamation 


Total Internal Dump External Dump Others 
Till 5th Year   77 77 
5th year-10th year 122 160  282 
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Mining Stage 
Biological Reclamation 


Total Internal Dump External Dump Others 
10th year-15th year 143 160  303 
15th year-20th year 463   463 
20th year-25th year 181   181 
25th year-Mine Closure 506   506 
Total 1411 320 77 1808 
All Figures are in hectares 
In addition to above, balance 229 ha will remain unreclaimed, which includes mine void, approach road to water 
body and infrastructure area, which will be reclaimed during final mine closure after the dismantling of 
infrastructures, if not required’ 
 
The reclamation plans for fifth year, tenth year and at the end of mine for capacity of 
12MTPA are shown in Figure 9.1, 9.2 & 9.3 respectively. For 20MTPA five years reclamation 
plans at the end of fifth, tenth, fifteenth, twentieth, twenty fifth and final year are shown in 
Figure 9.4 to 9.9 respectively. 
 


9.2.1.3 Alternative use of land 
In the proposed Report, mining activities are to be extended from Moher Block to Moher-
Amlohri Extension Block.  Out of the total area of 2037ha, 1198ha is under forest cover and 
the balance of 839ha is non-forest.  Every mine has its own unique characteristics.  The 
proposed post mining scenario will strive to achieve a better productive utilisation of the area 
or at least to the same level of productivity as of the pre-mining stage.  The other uses of 
land may be determined through consultation with local community, regulatory authority etc.  
To the extent of possible, the buildings and structures should be removed to restore the land 
to its previous uses. 
 


9.2.1.4 Rehabilitation and Resettlement 
Mining operation will affect the families and land owners in the mine area directly and 
indirectly.  The project affected persons and families are to be shifted to the rehabilitation 
site during pre-mining stage and active mining stage.  Some land oustees may be employed 
in the mine or may find alternative employment in the ancillary activities to mining.  
Community development is to be done in the rehabilitation site and adjoining mine area, so 
that, mining sector comes up as a responsible organ of the society. 
 
9.2.2 Technical Aspects 
The following technical issues are to be visualised for the mine closure planning: 


9.2.2.1 Dump Stabilisation 
During mining, OB will be accommodated in the external dump and internal dump.  Internal 
backfilling will be maximized to reduce the land requirement. In both the external and internal 
dump, overall dump slopes are to be flattened so that dumps remain stable.  At the same 
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time, vegetation is to be planted to stop the erosion of soil which will help in dump 
stabilization and to improve the aesthetic value.  The time frame for dump stabilization will 
be 5 years. 
 


9.2.2.2 Details of Dismantling and Decommissioning Plan 
As a detailed component of the closure plan, a decommissioning plan should be developed 
towards the final stages of the quarry operation.  As the exact date of final production is not 
known, this plan is to be developed 3 to 4 years prior to the estimated cessation of quarry 
operation. In later years, it may be updated annually. The plan will detail demolition and 
removal or burial of all structures not required for other cases. 
 


9.2.2.3 Disposal Management of Hazardous Material 
Prior to the surface demolition/restoration, a surface audit should be undertaken on all 
surface structures i.e. spoil heaps, lagoons etc. to assess whether there are any hazardous 
materials that could cause problems i.e. explosives, asbestos, chemicals, oil etc.  The plan 
should indicate methods for disposal of hazardous materials. 
 


9.2.2.4 Disposal and Alternative Use of Assets 
A list of surface assets should be prepared and made available to potential purchasers that 
could have an interest.  The prospective purchaser could be invited to view the assets and 
requested to submit the sealed bids.  The sale of assets will give better financial gain.  Uses 
of plant and machinery after mine closure at other mines may also be thought of, if possible. 
 
9.2.2.5 Acid Mine Drainage 
In mining, acid rock drainage during post mining activities may take place from waste rock 
dump containing air-borne dust and waste from other sources, which should be dealt 
effectively either by source control, migration control and/or treatment.  It can be done 
successfully only if a closure plan is integrated into the mine plan. The acid drainage 
problem is not foreseen presently in the mines due to the nature of the overburden material. 
The overburden in the proposed coal blocks is mostly covered by sandstone (about 90%) 
followed by shale, sandy shale, alternate bands of shale and sandstone, carbonaceous 
sandy shale, carbonaceous shale and clay. 
 
9.2.3 Social Aspects 
The following socio-economic issues are to be considered in the plan: 


9.2.3.1 Employment 
After the final closure of the mine, the employees will be surplus, so the company should 
consider re-deployment of them in other mines or alternative solutions for them.   Mine 
workers may be retained and employed. They may be assisted in establishing small 
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business, or may be provided other opportunities for re-employment. The persons who are 
indirectly employed, may be given training in income generating activities to make them self-
employed. 
 


9.2.3.2 Association and Consultation with Stake Holders 
The effective implementation of the the mine closure plan requires detailed consultation with 
stake holders such as employees, trade unions, mine related businesses, state and central 
Govt. agencies etc.  Association and consultation with different stake holders will make them 
more actively involved and thus a smooth mine closure operation may be possible. 
 


9.2.3.3 Infrastructure and Services 
The mine provides water, power, health and other services to the communities.  Availability 
of these services is to be ensured at the time of mine closure with assistance of local 
government or infrastructure for their services is to be handed over to the local government. 
  


9.2.4 Safety Aspects 
The following safety related issues are to be considered in the plan: 


9.2.4.1 Management of Voids, Fractures 
At the time of final mine closure, a void will be left. The access trench, ramp etc. are to be 
properly closed.  Voids are to be fenced with brick wall, avoiding any danger to post-mining 
uses of the area.  Flags/boards with warning signals/information will be posted at vulnerable 
places to avoid chances of accident. 
 
OB from adjoining opencast mines or external dumps may be used as fill to reduce the depth 
of the void.  Voids if possible may be utilized for other ash disposal rejects by the thermal 
power station. The voids can also be used for a water reservoir which may be utilized for 
pisciculture etc. If the mine can be re-opened/continued as there are further reserves on the 
dip side of the quarry, voids and haul roads may be left.  
 


9.2.4.2 Safety of Adjoining Mines 
Adjoining mines may be endangered by the closure of the mine. Water accumulated in voids 
may increase the water accumulation in other mine sites leading to potential inundations.  If 
required, provisions for pumping operations may be continued to control the water, even 
after final closure of mine.  The barriers with adjoining mines are to be kept as per the mines 
regulation to reduce water seepage in adjoining mines. 
 


9.2.4.3 Dealing with Fire 
Fire in the abandoned exposed coal seam may cause subsidence after the final mine 
closure.  Fire may result in decay of vegetation, degradation of top soil, lowering of water 
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levels, and/or gases from fires which tend to pollute water. Measures for containing and 
controlling fire at the time of final mine closure may be taken as: 
• Surface sealing with soil on the exposed coal seam 
• Drowning of coal seams in water 
• Putting a layer of incombustible material on the exposed coal seam 


 


9.2.4.4 Survey Records of Workings 
Closed pits will be surveyed, detailing infrastructures, last working position, dump etc.  
Survey records will be maintained so that they can be handed over to the competent 
authority when required or at the time of final withdrawal from the site by mine authority.  
While opening a new mine/industry in the area, these records can be utilised to avoid any 
possible mishaps. 
  
9.2.5 Mine Closure Monitoring and Auditing 
Mine Authority shall comply with the closure plan approved.  Monitoring of the plan will be 
carried out at the project site during the life of the project and at each stage of the closure.  
The Mine Authority has an ongoing responsibility for rehabilitation of its mine site to the point 
where the site can be returned to the concerned.  The company should create an 
organisation at the mine area and Head Quarter level to monitor the operation of mine 
closure.  There will be an organisation/team of supervisory officers/staff and workmen for 
implementing and carrying out various activities of mine closure.   
 
A team of employees will continue at the mine site even after the mine is closed to see that 
completion criteria are met.  The last phase of the closure may take 4-5 years of time even 
after production of coal is stopped. The mine authority will finally withdraw from the area 
after the implementation of the closure plan. 
 


99..33  PROGRESSIVE MINE CLOSURE-MAIN ACTIVITIES: 
Two activities to be completed in the progressive closure are: 
• Bio-reclamation of external OB dumps and sterile internal dumps in Mined Out Areas. 
• Block and Green belt plantation 


 
Bio-reclamation  
Total  320 of external OB dumps would be biologically reclaimed within 10 years of mine life 
for capacity of 20 MTPA, whereas the same will be reclaimed within 15 years for 12 MTPA 
requiring degradation for longer period. The OB volume is about 200 Mm3 in the external OB 
dump in both scenarios. Similarly about 1693Mm3 of OB dumps will be accommodated in 
1411ha of mined out areas, which would be reclaimed in stages for 20 MTPA in comparison 
to 1288ha in case of 12 MTPA. Most of these activities will get covered in the progressive 
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stage and separate funds would hardly be required to be provided for these activities for final 
closure estimates. 
 
Green Belt and Block Plantation 
About 62ha of green belt is envisaged during 1st to 5th year of mine life. This progressive 
year wise plantation form part of progressive closure plans. Hence, no fund would be drawn 
from final closure funds with C.C.O., as they would form yearly normal activities in the 
beginning of mine life. 
 


99..44  FINAL MINE CLOSURE PLAN: 
Technical & Safety Activities 
Land Regime 
The following land reclamation activities will be carried out after cessation of Coal Mining: 
• Plantation in the balance of internal dumps, after cessation of mining. First there will be 


physical reclamation followed by bio-reclamation to bring the surface to productive land 
use. 


• Total internal dump area will be covered in final mine closure and a small area will be left 
as final void and will serve as water reservoir. 


• Completing vegetation in infrastructural area and barrier part. 
• Making safe approach road from surface to water body for any future uses of the pond,  
• Making 2m high wall fencing around the mined out final void to prevent inadvertent entry 


into disused area. 
• Dismantling the structural infrastructure e.g., substations, workshops, overhead lines, pit 


office etc. to bring the land to productive uses. 
• Renovating the project office for, after use by local community. 
 
Air Regime 
Due to mining operation, the quality of air, especially the SPM in ambient air increases. 
Generally, the generation and emission of gaseous pollutants like SO2 and NOx, is not 
pronounced, to need control measures. However, as dust is a by-product of mining 
operations, increase in SPM is natural and control measures shall be put in place to 
minimize the impact and bring air quality within CPCB Standards for coal mines during 
mining operations. For control of air pollution, in post project area, including OB dumps, have 
to be covered with vegetation. This shall have to be completed in 3 to 5 years in post mining 
activities. Other than dump stabilization by greening and vacant land stabilization by 
vegetation growth, no action for air quality control would be needed.  
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Water Regime 
During operational phase, all waste water coming from mine or workshop or sewerage from 
colony, shall be treated in suitably designed Effluent Treatment Plant or Sewage Treatment 
Plant. 
 
In post project phase the water accumulated, shall be regularly sampled and analysed to 
monitor development of any acidity or Toxicity in the accumulated water. 
  
Waste Management 
The waste management in an opencast mine is mainly the overburden rocks. The 
management of this dump shall be done during progressive stage and will therefore be 
covered in progressive expenses. on-going progressive closure. Only 500 Ha of internal 
dump will need to be reclaimed in final mine closure plan. 
 
Top Soil Management 
The top soil is used for bio-reclamation of OB dumps. Keeping the total area to be reclaimed 
in post mining period, including infrastructural area in view, adequate quantity of Top soil 
shall be preserved to complete the final mine closure plan. Other than above, top soil will be 
regularly used for reclaiming the concurrent backfilled dumps and top soil shall not be 
allowed to sterilize. So, top soil will be removed and stacked separately for the concurrent 
use for land reclamation. This stacking is needed only for initial 5 years. Later on the same 
will be used directly for land reclamation. 
 
Management for Mine infrastructures 
All infrastructural units can be divided into: 
• Steel Structural 
• Masonry with steel 
• Pucca Masonry buildings 
All the structures shall be dismantled and land released. The buildings e.g., project office; 
dispensary, canteen etc. would be modified for community uses, if no coal mine, coming in 
the neighborhood, could use it.  
 
Disposal of Mining Machineries 
This shall be done based on ownership of machineries deployed in the mine. However, as 
machines are a moving unit, these could be suitably deployed/disposed. Since mine life is 
more than 25 years, most machines will have been depreciated and its disposal 
management would not be a problem. 
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Supervision of Mine Closure 
A team of experienced supervisors and executives, would be constituted to implement and 
oversee the mine closure activities. The activities may last 3-5 years or even more, to ensure 
safe, productive and eco-friendly environment in the post project phase. 
 
Societal Activities-Economic Repercussions 
There are three distinct entities of the society associated in any industrial set up for the 
proposed coal mine. These are: 
• The employees: Since mine life is more than 25 years, the employees will be nearly 


completing their periods of service. Therefore, after exhaustion of reserves, the 
employees would be given golden hand shake, if no coal block gets allotted the owners. 
The hand shake would strive to assist employees for a sustainable future by providing 
some seed money for them to start some activity. 
 


• The Project Affected Persons (PAPs): The PAPs are given care during the life of mine. 
In the rehabilitation colony, the resident PAPs are more dependent on project. To 
maintain the colony, a lumpsum provision in consultation with the State Government 
shall be maintained. 


 
• The neighboring Community: In the CSR activity, the educational, health & 


employment opportunity including creation of Self Help Groups (SHGs) would be 
continued throughout the mine life, for upliftment of the community. During 25 years, the 
effort will be put in to make the community self sustainable. 


 
Statutory obligations during the mine life  
During the life of the mine various statutory obligations, imposed by the agencies like State 
Government, MoC, MoEF, DGMS and any other organization, will be complied. The financial 
impact will form a part of annual operation cost.  
 
A separate Mine Closure Plan will be prepared and submitted to MoC & MoEF for approval. 
A realistic detailed Mine Closure Plan will be prepared before the actual closure of the mine. 
The Final Mine Closure Plan, thus prepared, 5 years before cessation of the work will be put 
up to the Board of Directors of the Company for approval and a copy would be enclosed with 
the Final Mine Closure Plan while being submitted to MoC. 
 


99..55  ABANDONMENT COST 
The activities covered during the progressive closure will be met by normal operational 
funds. The physical & biological reclamation of concurrent dumping areas and for green 
belts or block plantation is provided from the ongoing expenses. 
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However, all activities, to be taken after cessation of mining operations will be covered under 
following heads: 
• Technical & Safety 
• Land Regime 
• Water Regime 
• Societal Regime 
• Supervision Charges 
 


99..66  MINE CLOSURE MONITORING AND AUDITING 
Mine Authority shall comply with the approved closure plan. Monitoring of the plan will be 
carried out at the project site during the life of the project and at each stage of the closure.  
The Mine Authority has an ongoing responsibility for rehabilitation of its mine site to the point 
where the site can be returned to the concerned departments. The project should create an 
organisation at the mine area and head quarter level to monitor the operation of mine 
closure. There will be an organisation/team of supervisory officers/staff and workmen for 
implementing and carrying out various activities of mine closure.   
A team of employees will continue at the mine site even after the mine is closed to see that 
completion criteria are met.  The last phase of the closure may take 4-5 years of time even 
after production of coal is stopped. The mine authority will finally withdraw from the area 
after the implementation of the closure plan. 
 


99..77  FINANCIAL ASSURANCE 
As per the Guideline, the proponent shall open an Escrow account in a scheduled bank, in 
association with the Coal Controller Organization (CCO), Ministry of Coal, Government of 
India while applying for permission to open this mine. Annual payments as indicated in the 
Guideline for 20 MTPA @ Rs. 6 Lakhs per ha for mine lease area of 1539ha. This shall be 
deposited in Escrow account according to proposed pro-rata production. For 12 MTPA, the 
total fund provided for mine closure was @ Rs.1/ton. After final mine closure, the withdrawal 
of balance fund shall be guided by the circular of MoC. 
 


99..88  RESPONSIBILITY OF THE MINE OWNERS 
The owner shall be duty bound to carry out the mine closure activities, as envisaged and 
outlined above. An yearly statement of the status of the compliance of mine closure activities 
shall be submitted to CCO. This would be the base of the release of funds from CCO to 
implement the mine closure activity in subsequent years of the post closure operations. 
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99..99  COMPLETION OF MINE CLOSURE 
The owner shall obtain a mine closure certificate from Coal Controller to the effect, that the 
envisaged mine closure activities have been duly carried out and completed. This will help to 
get return of any balance fund in Escrow A/C of the owner after completion of all the 
activities. 
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EXECUTIVE SUMMARY 


1.1 PROJECT OVERVIEW 
India is a severely power deficit country. The current peak deficit is 11% & energy deficit is 
also 11% in Northern Region. The peak deficit is 19% and energy deficit is 16% in Western 
Region. At the end of 11th Plan (i.e. 2012) the peak deficit and energy deficit in Northern 
Region is expected to be 21% and 7% respectively and in Western Region is expected to be 
3% and 13% respectively. At the end of 12th Plan (i.e. 2017) peak deficit is expected to be 
7%.  


The per capita electricity consumption in India is 704 kWh which is less than one fourth of 
world average (3163 kWh). 40% of India’s population does not have access to power. Hence 
there is a need for setting up large scale power projects expeditiously to meet the power 
requirements of the country. Supply of competitively priced power is critical for the economic 
development of the country. 


Sasan Ultra Mega Power Project (UMPP) is a Government of India’s (GOI) initiative for 
building large scale power projects in India. As per the UMPP scheme, each UMPP is 
initially developed through a Special Purpose Company (SPC) which is a wholly owned 
subsidiary of Power Finance Corporation (PFC), Government of India undertaking. The SPC 
is responsible for activities like site selection, obtaining coal mines wherever applicable, 
acquiring land, obtaining various clearances & approvals. Thereafter, PFC carries out an 
International Competitive Bidding process & awards the SPC to successful bidder quoting 
lowest levelised tariff. 


Sasan Power Ltd (SPL) is the SPC established by PFC to develop the Sasan UMPP. The 
project has been allotted three captive coal mines namely Moher, Moher Amlohri Extn & 
Chhatrasal. SPL was handed over to Reliance Power Ltd which emerged as the lowest 
bidder in terms of levelised tariff for Sasan UMPP & is being developed on Build, Own & 
Operate (BOO) basis. Sasan UMPP is 3960 MW pit-head coal based power project. The 
project will supply power at an extremely competitive levelised tariff of Rs 1.196/kWh (US 
Cents 2.6/kWh) which would benefit 35 crore population in the seven states where power 
would be supplied from the project. 


SPL had carried out a Comprehensive Environmental Impact Assessment (CEIA) for the 
period March 2006 to February 2007. Based on Rapid EIA a formal public consultation 
process with the local population was specifically held for the project on June 17, 2006 
according to MoEF guidelines. The project has been awarded the environmental clearance 
on November 23, 2006 by Ministry of Environment and Forests (MoEF), Government of 
India (GoI) based on recommendation of the Expert Appraisal Committee (EAC). The EAC 
comprises of eminent environment & social scientists & experts from MoEF, Central 
Pollution Control Board (CPCB), Ministry of Water Resources, Wildlife Institute of India and 
other government and quasi government organizations.  Forest clearance for power plant 
area has been obtained from MoEF on April 16, 2009. No Objection Certificate (NOC) from 
Madhya Pradesh Pollution Control Board (MPPCB) dated July 6, 2006 has also been 
obtained. Environmental norms in India are very stringent for large power projects and follow 
International standards. 
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1.2 SITE KEY FEATURES 
The power plant is located near village Sasan in Singrauli (earlier Sidhi) District of Madhya 
Pradesh State. The site is near to the Govind Ballabh Pant Sagar, and would get its water 
supply from this reservoir. Captive coal mines will provide enhanced reliability of fuel supply.  


The project will be developed in a total area of 3,341 acres of land (For Main Plant area, Ash 
Dyke and Township). The land acquisition for the project is being pursued through State 
Government of Madhya Pradesh as per the provisions of the Land Acquisition Act, 1896 and 
approved Rehabilitation and Resettlement Policy specially designed for the project. 


Site Key Features 
Project Site  Village: Sasan, Taluka- Waidhan, Dist: Singrauli 


(Earlier Sidhi) 
Latitude                                                              23° 57’ 56” N 
Longitude 82° 37’ 30” E 
Total villages / Households in Study Area 
(10 kms radius from centre of project site)  


166 villages / 43201 Households 


Connectivity: 
Nearest town  Waidhan (12 Km.) 
Nearest Railway Station  Shakti Nagar Railway Station (18 Km.) 
Nearest Airport  Varanasi (250 Km) 
Access roads  NH-75 (10 Km Approx.) and the site is well 


connected through village road.  
 


1.2.1 Objective of the study 
The Environmental Impact Assessment (EIA) documentation for the Sasan UMPP was 
conducted in 2006 and was designed to meet the regulatory requirements of the Ministry of 
Environment & Forests (MoEF), Government of India. The Project received Environmental 
Clearance from MoEF in November 2006.  


The Environment & Social Impact Assessment (ESIA) has now been revised and updated to 
meet the requirements of the International Finance Corporation (IFC)’s Performance 
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Standards for Social and Environmental Sustainability and Environmental, Health and Safety 
(EHS) guidelines This revised and updated ESIA is based on an update of social surveys, 
consultations, impact identification and evaluation and recommendations on environmental 
and social mitigation and management plan.  


1.3 LEGAL AND REGULATORY REQUIREMENTS 


Sasan UMPP is governed by various legislative rules and regulations set by Madhya 
Pradesh Pollution Control Board (MPPCB) and Ministry of Environment and Forests (MoEF), 
Govt. of India including guidelines of Central Pollution Control Board (CPCB) as applicable. 
The Project has obtained Environmental Clearance and Forest Clearance from MoEF for 
diversion of forest-land in power plant area. 


The ESIA report has been structured to meet the documentation requirements of applicable 
national and international regulations and standards including Performance Standards on 
Social and Environmental Sustainability and General Environmental, Health and Safety 
(EHS) guidelines of IFC. 


1.4 PROJECT DESCRIPTION 


1.4.1 The Project 
Sasan UMPP has a capacity of 3960 MW. Generated electricity will be supplied to fourteen 
distribution companies in seven states namely Madhya Pradesh, Uttar Pradesh, Delhi, 
Rajasthan, Punjab, Haryana, Uttaranchal with total population of about 35 Crores.  


1.4.2 Technology 
The 6x660 MW power plant will comprise of super critical boilers, steam turbines and 
hydrogen cooled generators. The steam generators have been designed for satisfactory and 
continuous operation with available range of coal characteristics.  


1.4.3 Benefits of supercritical Technology 


• Improvement in power plant efficiency  
• Reduction in coal consumption 
• Reduction in Green house gases 
• Reduction in requirement of Ash dyke land & Consumptive water. 
• Less start up time of the boiler. 


1.4.4 Land 
Land required for proposed Sasan UMPP is about 3341 acres, which includes main plant, 
ash disposal area, green belt, approach roads, water intake corridor and ash pipeline etc.  


The main plant area comes in Sidhi Khurd and Sidhi Kalan villages which is about 2035 
acres. Ash pond area, which is about 811 acres, will be located near to South-eastern side 
of main power plant in Harrhawa and Jhanjitola Villages. The residential colony will be 
constructed in Tiyara village over 449 acres.  


The land acquisition for the project is being pursued through Govt. of Madhya Pradesh 
(GoMP) as per the provisions of the Land Acquisition Act, 1896 and approved Rehabilitation 
and Resettlement Policy designed for the project.  


1.4.5 Fuel 
Coal requirement envisaged for the proposed project is 14.99 MTPA at 90% PLF & 4445 
kCal/kg. Coal for the Sasan project would be sourced from captive mines in Singrauli coal 
fields. Coal will be transported to project site through over land conveyor system.  







 


Executive Summary 
This part gives a summary of the project details, impact 
assessment and mitigation measures taken up for the purpose 
of the study 


 


 


 


En
vi


ro
nm


en
t  


&
 S


oc
ia


l  
Im


pa
ct


 A
ss


es
sm


en
t S


tu
dy


 
fo


r 6
x6


60
 M


W
 S


a
sa


n 
Ul


tra
 M


eg
a 


Po
w


er
 P


ro
je


ct
  


at
 S


as
a


n 
V


illa
ge


, S
in


gr
a


ul
i (


ea
rli


er
 S


id
hi


), 
M


a
d


hy
a 


Pr
ad


es
h 


Cl
ie


nt
: S


as
an


 P
ow


er
 L


im
ite


d
, 


A
 w


ho
lly


 o
w


ne
d


 su
bs


id
ia


ry
 o


f R
el


ia
nc


e 
Po


w
er


 L
im


ite
d 


Co
ns


ul
ta


nt
: G


IS
 E


na
bl


ed
 E


nv
iro


nm
en


t  
&


 N
eo


-g
ra


ph
ic


 C
en


tre
 (G


RE
EN


C
)  


PAGE 


4 


1.4.6 Water 
The water source for the proposed plant is Govind Ballabh Pant reservoir. Water Resources 
Department of Madhya Pradesh Government & Central Water Commission of GOI have 
allocated 150 cusecs of water from the reservoir which is sufficient to meet the power plant 
requirement. 


1.4.7 Project Cost 
Total cost of the project including captive coal mine cost and cost of pollution control 
equipment is estimated to be Rs. 20,000 crores (Rupees Twenty thousand crores only).  


1.5 BASELINE ENVIRONMENT STATUS 


Base-line data for the project area was collected for various environmental parameters 
including air, water, soil, land-use, noise, flora-fauna and socio-economic status to 
determine quality of the prevailing environmental settings. The study was conducted by 
Desein Private Limited, Consulting Engineers during three seasons (Summer, Post-
monsoon and Winter) from March, 2006 to February, 2007. 


The baseline environmental quality of the study area of 10 km radius from the proposed 
project has been identified through network method. Also 25-km radius around the project 
site has been covered for general area of study. 


1.5.1 Sensitive Receptor 
 No major eco-system and biosphere have been identified within the study area as per the 
MoEF guidance manual. 


1.5.2 Land-use 
The project area consists of 1745 Acres of private land, which includes settlements and 
single crop agriculture land. The details of the area required for the plant are given below. 


Land Owner-ship Status (in Acres) 
Use of Land Private Land Govt. Land Forest Land Total 


Plant Area 932 310 793 2035 
Township 174 275 - 449 
Ash disposal 602 209 - 811 
Road from colony to plant 25 9 - 34 
Corridor Ash Pipe 3 0.25 - 3 
Intake Water  Pipeline 9  - 9 


Total 1745 803 793 3341 


1.5.3 Soil Quality 
The soils in the general study area are red soils dotted with clayey soils. The fertility of soils 
in general is poor. The soil texture shows varying proportions of silt and sands. The clay 
portion ranges from 3.4 to 6.5% by mass in summer season. No significant changes in 
texture of the soils samples were observed during study period.  


The soil characteristics of the area are influenced by existing drainage pattern with soil 
erosion as the main feature of the landscape. As a result, the nutrient status is found to be 
lower in most of the cases. 
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1.5.4 Meteorological Conditions 
1.5.4.1 Climate 


The climate of the region is humid and tropical with four seasons, delineated as per IMD 
classifications.  


1.5.4.2 Micro-meteorology 


Measured temperature during monsoon, post-monsoon and winter seasons normally varies 
from 27.0 to 33.5°C, 19.0 to 31.7 °C and 11.8 to 26.5 °C respectively. The relative humidity 
of the area is high. 


Light winds are common during early morning hours, whereas day  and night time averages 
range from 1.9 to 8.7 km/hr in summer, 3.1 to 7.3 km/hr in monsoon, 1.5 to 5.3 km/hr during 
post-monsoon and 1.6 to 6.1 in winters. 


The predominant wind direction in summer and monsoon is west whereas north is the 
predominant wind direction in post-monsoon and winter seasons. 


1.5.5 Ambient Air Quality 
The observed Ambient Air Quality generally meets the applicable norms. The sources of 
particulates are varied, fugitive and not related to any industrial emission, except at 
Waidhan, which is affected by emissions from multiple sources. 


1.5.6 Water  
1.5.6.1 Water Use 


Surface Water 
The region falls in the Ganga system. The Son is the major river which flows towards the NE 
through the northern part of the district and is drained by the rivers Banas, Gopad and 
Rihand / Rehar. 


Rihand / Rehar River flows through eastern part of the study area. Rising from the hills of 
Surguja, it maintains a general north-easterly course and meets the Son in Bihar. The river 
has a dam in its downstream creating Govind Ballabh Pant Sagar reservoir with a large 
spread area falling in Uttar Pradesh and Madhya Pradesh. 


The general area serves as catchment for watersheds and run-off water resources. The 
rainfall received in the area is moderate. The existing rivers, reservoir and wells are the main 
water sources utilized for irrigation and household purpose. The principal uses of stored 
water are in irrigation, hydel power generation, domestic uses including water supply for 
drinking purpose and existing thermal power plants. 


Ground Water 
The groundwater resource is limited and is primarily used for drinking and agricultural 
purposes. Because of the absence of water supply system in rural areas dependence on 
ground water is high. The groundwater aquifers are smaller in capacity and used extensively 
in rural areas. 


1.5.6.2 Water Quality 


Surface Water 
To assess the baseline quality of Surface water, samples were collected from 3 locations. 
Dissolved solids in the surface water samples, are lower in concentration whereas 
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suspended solids are relatively higher in summer season which can be attributed to rainy 
days during study period.  


Mineral contents of the samples are generally influenced by the sampling locations. Nutrient 
loads in terms of nitrate and phosphate are lower. The COD and BOD values are also lower. 
Heavy metal concentrations are insignificant in all the tested samples. 


Ground Water 
Ten Groundwater samples were collected. Samples show significant variation in quality, due 
mainly to variation in geology. The nutrient load is lesser and heavy metals as analyzed are 
within limits. The water is generally potable and used for domestic purpose in rural areas. 


1.5.7 Noise Level 
The noise level of the study area is well within the prescribed standards for residential areas. 
However, some higher values of noise have been recorded at Waidhan which may be due to 
road traffic and commercial activities in the town.  


1.5.8 Ecology 
A reconnaissance survey has been conducted to draw the present ecological status of the 
area. The biological components of general study area are highly degraded with low to 
medium biological diversity. The wildlife of the area is not represented by any major species. 


1.5.9 Socio-economic 
In total 166 villages of Singrauli Tehsil fall within ten (10) km of core zone in addition to five 
(5) villages which will house the main plant area, ash dyke, auxiliaries and other supporting 
facilities including infrastructure. 


The influence area has a population of 2.5 lakhs with 45712 household with annual average 
growth rate of 3.7%. The existing high growth rate in the area is ascribed to ongoing 
industrial activities mainly in power and mining sectors. 


The gender ratio of the project impact area is 960, which is higher than the national average 
of 933. 


Approximately 820 Project Affected Families (PAF) losing home stead are expected to get 
affected due the proposed project. 


1.6 PUBLIC CONSULTATION & DISCLOSURE OF INFORMATION 


During the Public Consultation, SPL responded to concerns raised by stakeholders and 
measures have been taken to incorporate these concerns into project design and 
implementation.  


The following sequences of activities were undertaken: 


• May, 2006: Initial public meetings were organized with the affected community in 
accordance with Sec 5 of Land Acquisition Act for objection regarding land acquisition; 


• May, 2006: R&R Survey have been conducted by the Consultant in guidance of SPL  
• Project Information Centre has been opened in Harrahawa Village to provide the 


information for villagers about the project impact and mitigation measures proposed; 
• June, 2006: Public Hearing for the project has been conducted on the basis EIA 


documented submitted to State Pollution Control Board as per the guidelines of Ministry 
of Environment & Forests, Govt. of India 
(The Hindi Translated Version of EIA document was disclosed to the general public in 
District Administration Office) 
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• September, 2008: Compensation amount was finalized by the Government and released 
to the revenue office 


• December, 2008: A Grievance Redressal Camp was organized by SPL on 28th 
December, 2008 to resolve the issue of PAPs. 


• ‘The Energy and Research Institute (TERI)’, an Non Government Organization (NGO) 
involved in welfare of the people is assisting the District Administration & project 
company in R&R issues. They are also interacting with Project Affected People and 
resolving their apprehensions. 


• The ESIA report covers IFC specified requirements to the extent of their applicability to 
the Project.   


1.7 IMPACT ASSESSMENT 


1.7.1 Impact Assessment Process 


The Environmental and Social impacts of the Sasan UMPP have been studied in detail. The 
Environmental & Social Impact Assessment (ESIA) documentation provides the details of 
the work carried out and recommends necessary actions and commitments to minimise, 
mitigate and monitor potential adverse impacts. The ESIA process included following 
considerations: 


• Complying with legal requirements and IFC’s performance standards for environmental 
and social sustainability; 


• Ensuring Public Consultation and Disclosure Process; and 


1.7.2 Key Project Impacts 


1.7.2.1 Impacts on Land Use 


The land required for the Project would result in long term change of its land-use. Prior to 
construction, land will be developed through leveling and grading. Present land use of the 
selected site is mainly infertile, un-irrigated single-cropped agriculture land with scrub forests 
and scattered settlements. As required by Forest Department to improve the forest cover 
and animal food value in the surrounding forest area and create water holes, shelter and 
food for wildlife, compensatory afforestation has been proposed over an area of 1586 acres. 
An amount of about Rs 15 crores has been deposited.  


During operation phase, the landscape of the area under the various project components is 
expected to be improved due to projects initiatives of greenbelt development & rain water 
harvesting. 


1.7.2.2 Impacts on Soil Quality 


Most of the impacts of coal-based power plant project on soil are restricted to the 
construction phase, which will get stabilized during operational phase. 


In the proposed project activity, waste-water generated will be treated suitably before 
discharge. The sanitary and other waste-water will be treated suitably and will be reused for 
green belt development activities. 


The soil conditions of the project site would be allowed to stabilize during operation after the 
impacts of the construction phase. The topsoil in non-built up areas would be restored and 
such portions of the site would be subjected to plantations, which would help in bonding of 
the soil, thus increasing its strength. 
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1.7.2.3 Impacts on Hydrogeology 


The project site falls in the safe category area as per ground water resource consideration. 
Thus no significant impact will take place due to extraction of ground water during 
construction. Also, rainwater harvesting is envisaged in consultation of the Central Ground 
Water Board.  


1.7.2.4 Impacts on Drainage Pattern 


No major changes in drainage pattern of the area are expected as no drainage is being 
realigned or diverted due to the proposed project. However, efforts will be made by SPL to 
improve the water sheds of the area.  


1.7.2.5 Impacts on Water Quality 


The construction personnel, housed in temporary settlements, discharge some amount of 
domestic wastewater. The main pollutants are organic components and microorganisms with 
the potential to cause contamination of water quality. To address potential impacts on water 
quality, disinfected latrines (e.g., through regular liming) is being used as main component of 
the sanitation system. 


The effluents generated from the power plant during operations will be collected stream-wise 
for various treatments as envisaged in the wastewater treatment scheme. The treated 
effluent meeting the discharge standards will be released and thus no impact on the surface 
water is envisaged. The wastewater recovery, as practiced, will considerably reduce the 
impact on the surface water quality.   


Groundwater is not envisaged to be drawn during operation and adequate treatments will be 
provided to the effluents in lined basins.  


1.7.2.6 Impacts on Air Quality 


The main source of emission during the construction phase is the movement of equipment 
and vehicles at site. Equipment deployed during the construction phase is also likely to 
result in marginal increase in the levels of SO2, NOX, and particulate matter. The impact is 
reversible, marginal and temporary in nature.  


There is possibility of impacts on ambient air quality during operation phase of the Project 
due to combustion of coal in power generation process. The maximum monitored 
background ambient air quality values were found to be 22.3, 27.5 and 188.2 µg/m3 for SO2, 
NOX and SPM respectively. The maximum resultant concentrations of the study area are 
likely to be 73.8 µg/m3 for SO2, 53.8 µg/m3 for NOX and 188.9 µg/m3 for SPM. It was found 
that 24 hr concentrations of all pollutants would be well within limits for rural and settlement 
areas.  
The CO2 intensity of the project is 829.4 grams CO2/kWh which is within the limits prescribed 
by International Funding Agencies. 


1.7.2.7  Impacts on Noise Quality 


The study area is likely to experience increase in ambient noise level due to heavy 
construction traffic for loading and unloading, fabrication and handling of equipments and 
material. The areas affected are those close to the site. To minimize the impact on nearby 
communities, construction schedule have been optimized. 


Also the cumulative impact from different stationary noise sources in the operation phase of 
the proposed project has been predicted by using wave equation. Since the ambient noise is 
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higher than predicted levels therefore, due to the masking effect increase in noise level is 
not expected. 


1.7.2.8 Impacts on Ecology 


Forest land falling in plant area is classified as degraded forest and there are hardly any 
trees. The forest to be removed for the project contains mixed type of forest with 20 to 40% 
tree cover as per the Forest Working Plan. However, compensatory afforestation is being 
implemented over 1586 acres at a cost of Rs 15 Crs. Further the effects of air emissions on 
nearby vegetation and croplands are not likely to be injurious and noticeable as the 
pollutants concentrations are expected to be well within the prescribed standards. 


1.7.2.9 Impact on Health & Sanitation 


Health risk includes potential disease hazards due to lack of hygienic / sanitation (water 
supply and human waste disposal), vector and water borne diseases. Potential health risks 
would also grow if left unchecked. Mitigation measures like proper sanitary health care and 
human waste disposal facilities have been implemented. The Project is also providing health 
care facilities for the communities around the Project site through Mobile Clinic with doctors 
and Primary Health Centre has been constructed in R&R Colony of project. 


1.7.2.10 Traffic Volume 


Traffic congestion on nearby highways / roads may take place due to heavy vehicular 
movement during the construction phase of all the units of SUMPP, which may cause 
temporary public inconvenience. SPL would widen & strengthen the Road as per 
requirement.  


1.7.3 Socio-economic Impact 
1.7.3.1 R&R Issue 


The Project has acquired land mainly from five villages of Sidhi Khurd, Sidhi Kalan, 
Jhanjitola, Harrahawa and Tiyara in Tehsil Waidhan, District Singrauli. The major impacts of 
the Project would be loss of property & livelihood. The estimated Project Affected Families 
(PAFs) losing homesteads is 820. However, Resettlement and Rehabilitation of the affected 
villages in a satisfactory manner will help mitigate the impact of displacement and loss of 
livelihood. Sasan Power Limited on its part will take special care to provide a long term 
sustainable compensation package (already approved by Govt.) to project affected persons 
based on the State & Central Government guidelines.  


1.7.3.2 Change in Socio-economic Condition 


Employment: The project will give priority to the host population in employing based on 
skills. Even indirect job opportunities will be created outside the project boundary. Many 
people will find employment in service sector and marketing of day-to-day needs viz. poultry 
and other agricultural products.  


Development of Infrastructure: As the project and consequent activities are expected to 
generate additional employment and income opportunities for the local population, market 
expansion supported by infrastructural development will foster economic growth in the area.  
Flow of reliable and adequate power from the plant will not only enhance growth in the 
region, but will also bring about a change in energy consumption pattern.   


1.7.3.3 Labour Influence 


During construction activities, there will be a sizeable influx of labour population Labour 
colony is being constructed to house such labourers. This will have an effect on social 
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fabrics of the areas surrounding the project. However, this impact is envisaged to be 
insignificant due to the following reasons: 


• Priority will be given to local labour, therefore less impact on resources. 
• Temporary labour colonies will be situated within the plant boundary.  
• It will be only a temporary change (restricted to construction period). After construction 


phase, the areas acquired by labor colonies shall be reverted back as per the 
requirement of the plant / green belt / afforestation. 


1.7.4 Cumulative Impact due to Associated Facilities 
The major industries in the vicinity of Sasan UMPP are Singrauli Thermal Power Plant and 
Vindhyanchal thermal power plant. No new industries are proposed to be established within 
15 kms radius from the project site. However, the impact of operational activities of Singrauli 
STPP and Vindhyachal STPP is already considered in baseline environment conditions. 


Impact from Water Pipeline Corridor 
Make up water shall be drawn from Rihand reservoir. Water will be supplied through pipes 
following ground profile. No land acquisition is involved in water pipe line corridor. The land 
for the pipe corridor shall be taken on ROW basis. The impact on erection of this line is 
temporary in nature due to digging, back filling and temporary disturbance. There is no 
permanent or long term impact. Suitable road crossings/culverts shall be provided for 
movement of people. Therefore, minimal change on the local environment is expected due 
to the water corridor 


Impact from Ash Corridor 
The Ash from the Plant will be collected in dry form and will utilized. The unutlised ash has 
been envisaged to be transported in slurry form, and will be disposed off by means of a set 
of slurry pumps to ash dump area. In order to reduce the fugitive emission due to ash 
handling system, the disposal of ash to the ash dump area is envisaged in wet (slurry) form. 
The land requirement for the ash pipeline corridor is estimated to only 3.42 acres. Therefore, 
minimal  impact due to ash corridor is envisaged. 


Impact from Coal Transportation 
Coal from mines will be transported to plant through overland conveyor route. Fugitive 
emission will not take place due to closed conveyor system. Also no congestion on the local 
transportation is envisaged due to proposed overland conveyor system. Approx. 73 acres of 
land will required for the belt coal conveyor system. The route of the coal conveyor system 
has been finalized on the basis of minimum disturbance especially to agriculture and 
habitats.   


1.7.5 Impact on Cultural Resources 
There are no specific cultural heritage sites in and around the project area. Also there are no 
tangible properties or natural features that would be considered cultural heritage site. Impact 
Area (10 km radius from the project site) doesn’t have any endangered species and critical 
habitats.                                                                                                                                                              


Most of the construction labourers are on contractual basis. Separate labour camps will be 
built within the plant premises for the construction laborers. Therefore, conflict of the 
migrating labour with local, is not likely to take place during the construction phase. 


Regular check and measures will be done through supervisors so that construction labour 
does not interfere with the local inhabitants for their cultural values.  
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1.7.6 Key Project Benefits 


Sasan Ultra Mega Power Project is a project of national importance and would benefit 35 
crore people across 7 states of India. In addition to the rehabilitation and compensation 
package for the directly affected persons, SPL is committed to provide community 
developmental benefits in a sustainable manner to the whole region. The key benefits 
anticipated from the project are: 


• Increased electricity availability; 
• Increased investment and national income; 
• Increased employment opportunities to the local people; 
• Improved infrastructure and educational facilities in the near-by villages. 
• Development of supporting Small Scale Industries 
• Reduced electricity cost 


SPL would implement mitigation measures and undertaking specific action plans developed 
as part of Environment and Social Management Plan (ESMP). The contractors selected for 
the project construction would also be made aware of their responsibility for implementing 
day-to-day, construction-related environmental mitigation and monitoring measures as 
specified in the Environment & Social Management Plan. 


1.8 ALTERNATIVES 


The present site was selected based on water availability, proximity to coal mines, minimal 
R&R issue, low agricultural productivity, least impact on existing drainage system, absence 
of sensitive location in the vicinity and proximity to load centres in both northern & western 
region.  


For the present plant super-critical technology will be used, which is more efficient and 
environment friendly. This will result in low coal consumption and water requirement. The 
indirect impact such as reduction in maintenance cost, auxiliary power consumption, ash 
dyke land and environmental benefits such as reduction in green house gases; water 
requirements, etc. are additional to the above. 


1.9 RISK ASSESSMENT 


Risk likely to pose threat to man, environment or property include transport, storage; 
handling and usage of fuels (Coal & LDO/ HFO), chlorine and hydrogen. Precautionary 
measures to be taken for preventing any hazards due to these materials. 


All equipment vulnerable to explosion or fire would be designed to relevant IS codes and 
statutory regulations.  


Specific care will be taken with respect to handling and storage of hazardous chemicals. 
Regular mock drills will be carried out to enact accident scenarios with reports sent to the 
top management. Workers at project site will be provided with personal protective equipment 
like safety shoes, helmets, ear muff, etc. 


Suitable fire protection system comprising hydrants and spray systems will be provided for 
fire protection during operation phase of the project. Fire extinguishers shall be tested 
periodically and will always be kept in operational mode. 


Surrounding population (including all strata of society) shall be made aware of safety 
precautions to be taken in case of any mishap in plant. 
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1.10 ENVIRONMENAL AND SOCIAL MANAGEMENT PLAN (ESMP) 
The ESMP provides a delivery mechanism to address potential adverse impacts and 
implement standards of good practice to mitigate the same. 


1.10.1 Standards and Guidelines 
Besides the compliance with the stipulated conditions under various permits (approvals, 
clearances and licenses) obtained for construction and operation of the Project, SPL would 
also comply with regulatory provisions and applicable standards.  


Environmental and Social Management System and its set up, role and responsibilities will 
be based on the requirement as per ISO 14000 certification. The company is also committed 
to pursue Occupational Health and Safety Assessment System OHSAS 18001 to be certified 
by national and international certifying agencies. 


1.10.2 Environmental Management Plan 


The Environment Management Plan (EMP) outlines the environmental management system 
that will be implemented during the detailed design and construction works of the project for 
minimization of deleterious effects and implementation of enhancement measures. The EMP 
monitors and manages environmental aspects and issues during operation phase by: 


• Identifying potential environmental impacts; 
• Recommending mitigation measures for the negative impacts; 
• Identifying opportunities for enhancement measures; 
• Providing an organizational framework for operating Environment Management System 


and other functions of the project by assigning roles and responsibilities for 
environmental monitoring and management;  


• Formulating Environmental Management Plan, which specify mitigation, monitoring 
activities. 


1.11 CLEAN DEVELOPMENT MECHANISM (CDM) 
The project activity aims at reducing Green House Gas (GHG) emission by setting up 6 x 
660 MW coal based Super-critical Thermal Power Plant at Sasan, District- Singrauli in the 
state of Madhya Pradesh, India.  


1.11.1 Reduction in GHG emissions due to Proposed Project Activity 
The Project would employ latest advanced class super-critical technology resulting in a) 
higher plant efficiency; b) lower Greenhouse Gas (GHG) emissions, so that there is 
considerably lesser environmental impact. The Project is the greenest coal based power 
plant in the region. The Project would consume approximately 1.5 million tons of coal less 
per year compared to the sub-critical plants of comparable size. As a result, net GHG 
emission is estimated to be lesser by 14% in comparison to the sub-critical technology 
based generation plant of similar capacity to generate the equivalent electricity.  
 
By deploying the super-critical technology, Sasan Project would abate CO2 emissions by 
approximately 60 Million Tonnes over the the life of the Project. This would enable the 
project to earn Certified Emission Reductions (CERs) / Carbon Credits during the initial 10 
years life time of the Project. As the project achieves sustainable development goals of GoI, 
Sasan Power has secured Host country approval from Ministry of Environment & Forests, 
GoI on February 06, 2009.  
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Eligibility for CERS under UNFCCC CDM 
Clean Development Mechanism - Executive Board’s (CDM-EB) Approved Consolidated 
Methodology - 13 (ACM-0013) allow super-critical technology based generation projects to 
generate CERs, provided the projects meets the criterion established for baseline 
identification.  Established criterion for the selection of baseline takes into accounts several 
factors inter-alia include:  
 


• Percentage electricity generation contributed by each of the fossil fuel sources. 
• Net efficiency of generation technology in project vis-à-vis baseline scenarios 


 
Electricity generated in India, in-excess of 60% is produced by sub-critical technology using 
sub-bituminous coal as fuel. Integrated Energy Policy and National Electricity Policy 
utilization of sub-bituminous coal for electricity generation in India. Under such conditions, 
sub-bituminous coal will continue to remain as baseline fuel at least till year 2030.  
 
Although India has a coal based generation capacity of 72,807 MW (2008-09), efforts to 
introduce higher efficiency super-critical technology could not be achieved for reasons 
associated with inefficient and regulated markets, policy-level impediments, lack of 
manufacturing capacity amongst others. As a result, no super-critical technology power plant 
was commissioned in India, although it has reached a level of maturity worldwide. According 
to Thermal Performance Review – 2007-08, published by CEA, indicates the weighted 
average net efficiency of sub-critical generation units commissioned in India at 31.8% and 
the highest net efficiency achived by sub-critical technology as 34.07%.  
 
Considering highest net efficiency achieved by sub-critical technology as baseline efficiency, 
Implementation of super-critical technology deployed would increase the efficiency of 
generation by 3.1% to 37.2%. 
 
Such increased efficiency would allow Sasan Power to abate 60 Million Tonnes of CO2 over 
the life of the Project.  
 
Clean Development Mechanism (CDM) 
As a result of higher efficiency generation, Sasan Power would consume approximately 1.5 
million tons per year lesser coal compared to the sub-critical plant of comparable size, which 
in turn would reduce GHG emissions by 14%.  
 
As per ex-ante estimates, Sasan Power would generate 2.2 CERs per annum during the 
initial 10 years of registration.  


1.12 MANAGEMENT ACTION PLAN 


1.12.1 Construction Labour Management Plan 


Human Resources Policy will specify the terms of employment and working conditions under 
SPL. These include procedures for hiring and recruiting, probation, training, performance 
review, promotion, insurance, salary and compensation, resignation, lay-off and 
retrenchment, leave and vacation, and superannuation, which follow Indian labour law. 


Labour Colony  
Following facilities are recommended for the labour camps:  


• Electricity and ventilation system, water supply and community latrines with semi-
permanent structures for their workers  







 


Executive Summary 
This part gives a summary of the project details, impact 
assessment and mitigation measures taken up for the purpose 
of the study 


 


 


 


En
vi


ro
nm


en
t  


&
 S


oc
ia


l  
Im


pa
ct


 A
ss


es
sm


en
t S


tu
dy


 
fo


r 6
x6


60
 M


W
 S


a
sa


n 
Ul


tra
 M


eg
a 


Po
w


er
 P


ro
je


ct
  


at
 S


as
a


n 
V


illa
ge


, S
in


gr
a


ul
i (


ea
rli


er
 S


id
hi


), 
M


a
d


hy
a 


Pr
ad


es
h 


Cl
ie


nt
: S


as
an


 P
ow


er
 L


im
ite


d
, 


A
 w


ho
lly


 o
w


ne
d


 su
bs


id
ia


ry
 o


f R
el


ia
nc


e 
Po


w
er


 L
im


ite
d 


Co
ns


ul
ta


nt
: G


IS
 E


na
bl


ed
 E


nv
iro


nm
en


t  
&


 N
eo


-g
ra


ph
ic


 C
en


tre
 (G


RE
EN


C
)  


PAGE 


14 


• Water, disinfected before consumption.  
• Commissioning of community latrines and septic tanks  


Fuel Arrangement for Construction Labour 
During construction of the project, a large number of people will be working in the project 
area. The necessary fuel wood requirement will be met though supply of fossil fuel to avoid 
encroachment on forest area during construction. In order that influx of labourers in the 
project area does not lead to deforestation, necessary arrangements have been made by 
SPL with its contractors for alternate fuels.  


Labour camp Demobilisation 
On completion of the works, all temporary structures will be cleared away, all rubbish 
cleared, excreta or other disposal pits or trenches filled in and effectively sealed off and the 
site left clean and tidy, to the entire satisfaction of the project engineer. 


The construction labourers will be compensated suitably as per the government norms. Care 
will be taken to ensure that all facilities such as health care, education for children of the 
labourers are provided as per applicable norms.   


1.12.2 Health Management for Construction Labour and People in the Vicinity 


Regarding monitoring of diseases corresponding to labour influx, regular health status 
monitoring of labours and its surrounding population is being carried out with the mobile 
health care facilities already developed and operated by SPL in this area.  
Health Centre with doctor and health personnel (nurses, compounders etc) will be provided 
with mobile dispensary, indoor bed facility, emergency operating and recuperating facilities.   
Health centre would be staffed with suitably qualify Medical Officers, Compounders, Lab 
Technologist, Epidemiologist. 


1.12.3 Inspections, monitoring and auditing 
Inspection and monitoring of the Project activities vis-à-vis the suggested mitigation 
measures will minimize adverse impacts and increase effectiveness of environmental and 
social areas. Through the process of inspection, monitoring and auditing, SPL will ensure 
that all the contractors comply with the requirements of stipulated conditions under various 
permits as well as suggested mitigations for Project related activities. 


Internal and external monitoring is proposed in the Project. Internal monitoring of the ESMP 
implementation will be the responsibility of a special Monitoring & Evaluation cell within SPL. 
The internal and external monitoring and evaluation will be an ongoing process and will 
continue even after the construction activities of the Project are over. 


The Project will also comply and monitor conditions (of MoEF) under Forest Clearance and 
Environmental Clearance.  


1.12.4 ESMP Monitoring & Auditing 
An independent process would be established to evaluate the functioning of the Grievance 
Redressal cell & Implementation of Regulatory Norms specified by CPCB / MoEF and 
International funding agencies as per applicable norms.  


1.12.5 Reporting, Review and Communication 
SPL will ensure external reporting of environmental and social performance through 
Environment, Health & Safety (EHS) Cell. External reporting includes reporting of status of 
compliance of conditions stipulated under various permits as well as reporting of 
environmental statement under the provisions of Environment (Protection) Act, 1986 and 
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amendments. Project will ensure reporting of responses against any complaints or notices 
issued by regulatory agencies or other stakeholders. 


To ensure effective implementation of the ESMP, the inspections and audit findings will be 
communicated internally by EHS to all concerned departments for effective implementation 
of suggested mitigation measures of their Project component.  


1.12.6 Documentation and Record Keeping 
The Project will maintain proper documentation for effective implementation of the ESMP. 


1.12.7 Organization, Roles & Responsibilities 
A separate Environment Management Cell comprising of a team of experienced and 
qualified personnel reporting to a Project Director / Head will be formed. He / She will be 
assisted by well trained staffs comprising of environmental and safety specialists. 


Staff will be trained for environment control measures like air, water quality monitoring, solid 
waste management, noise abatement etc. Staff would also be trained to operate ESP and 
other pollution control equipment at optimum efficiency.   


1.12.8 Training of Project Personnel & Contractors 
Regular job specific training and EHS induction training needs will be imparted to project 
personnel and contractors engaged for the Project activities. Specific training will also be 
imparted to undertake the required ESMP management actions and monitoring activities. 
The Project will ensure that proper training is provided to all team members of Environment 
Management Cell.  


1.12.9 Rehabilitation Action Plan 
Resettlement and Rehabilitation of the affected villages in a satisfactory manner is 
necessary for smooth project operation. Sasan Power Limited on its part will take special 
care to provide a special package of compensation (already approved by Govt.) to project 
affected persons based on the Central & State Government guidelines 


1.12.9.1 Compensation / Benefits to Displaced Families 


As per approved R&R Policy, displaced families will be provided the following compensation 
(apart from compensation legally due under Land Acquisition Act depending on category of 
the family/ person). 


Rehabilitation Entitlements 
Category of DF  Rehabilitation Entitlements (One time payment) 


Families whose land is 
acquired 


• Families of small & marginal farmers to get Rs 15,000 for 1 year 
as rehabilitation allowance 


• Other land owner families to get Rs 7,500 for 1 year as 
rehabilitation allowance 


Landless families, who do 
not own any farm land 


• Rs 15,000 for 1 year as rehabilitation allowance.  
• Rs 7,500 to other landless families. 


SC/ST displaced families • Rs 15,000 for 1 year as rehabilitation allowance 
Families whose house is 
being acquired 


• Families have the options to take plot and/or house and/or cash 
compensation in lieu thereof  


• Free transportation facility for each displaced family within 25 
km., Shifting Charges Rs. 1000 for each eligible displaced 
family. Dismantling Charge as applicable.  


• Residential plot of 60’ x 90’ is being provided together with a 
ready to use house. 
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Compensation is being provided on the basis of present market value as defined by Land 
Acquisition Act, 1894.  In addition to this as per approved R&R policy, displaced families are 
being provided the compensation on replacement value (apart from the compensation 
legally due under LA Act) depending on category of the family / person. 


 


1.12.10 Old age Pension 


Every displaced person above 60 years of age will be given pension of Rs. 1000/month. This 
pension will be separate from the govt. pension. 


1.12.10.1 Education Stipend 
In addition to rehabilitation allowance education stipend ranging from Rs 150 to Rs 300 per 
month per student will also be provided by the SPL to school going children. SPL has tie-up 
with DAV School, one of the leading schools in India. About 600 Children have been 
admitted to School.  


1.12.10.2 R & R Colony Facilities Provided to Affected People 


To minimize inconvenience to affected families, SPL has constructed a R&R colony with all 
basic amenities to resettle the affected families. SPL is providing ready to move-in houses 
on 5400 sq ft residential plot. The house has been constructed with all basic amenities such 
as sanitary toilet, kitchen, smokeless chulha, electrical fitting, etc. A health centre has also 
been setup in the colony to provide free medical treatment and medicines. The R&R colony 
will also have following amenities  
• School & Playgrounds 
• Marketplace 
• Panchayat Bhawan  
• Herd Land 
• Religious place 
• Library 
• Roads, drinking water and sanitation facilities 
• Electrification – internal & external  


1.12.11 Community Development Plan (CDP) 
To build a good rapport with the local communities, it is essential to engage the local 
community along with village level institutions in an ongoing process of consultations and 
discussions.  


1.12.11.1 Community Development 


 Focus group discussions were held with the community members-separate discussions with 
women, Gram Panchayats, men, elderly people- to understand their apprehensions and 
expectations from the project. 
The specific components of the CDP include: 
• Stakeholder consultations to identify the programmes and processes, as well as the 


community’s willingness and ability to contribute to the same; 
• Trust Building measures: Small and low cost initiatives to generate support for the 


CDP and to meet immediate needs of the village; 
• Development of village specific micro plans, through Participatory Rural Appraisal (PRA) 


methods and training of the village community to develop micro plans; 


• Monitoring and evaluation of the CDP 
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1.12.12 Grievance Redressal Mechanism  
A Grievance Redressal Cell (GRC) has been established at the Project office. The cell has 
representation from SPL, local administration, civil society and the Project Affected Families. 


The GRC will look into complaints and concerns about ownership disputes, inheritance of 
assets, distribution of compensation among heirs, missing affected assets and persons in 
the census, etc. The procedure will be based on consensus, seek to resolve the issues 
quickly in order to expedite the receipt of compensation, without resorting to expensive and 
time-consuming legal actions. 


In addition to the above, if there are any grievances related to environmental management 
issues in the project area, the GR cell will record these grievances and suggestions and 
pass it on to the relevant authorities for necessary action and follow-up. 


1.12.13 Bio-diversity Management 
The species of trees will be native and will provide habitat for birds and also provide food for 
wild animals. The green belt will also control dust pollution and mitigate noise in addition to 
increasing vegetative cover. Also the following mitigation measures are proposed to reduce 
the load of tree felling and also improve the ecology of the region.   


• Compensatory afforestation will be undertaken on approximate area of 1586 acres at a 
cost of about Rs.15 crores. This will fulfill the requirement of forest cover and animal 
food value in the adjoining area. 


• To create a sense of belonging and love for nature and wildlife in the adjoining villages 
by arranging awareness programmes. 


• To improve the socio economic condition of the villagers by providing them with skill and 
finance for diary, poultry, vegetable cultivation, horticulture, farm forestry, tailoring, small 
business etc.  


• Spraying of water to reduce dust pollution.  
• Green belt will be developed to control dust pollution and mitigate noise in addition to 


increasing vegetative cover.  


1.12.14 Disaster Management Plan 
Approved on-site disaster management and off-site emergency plans, commands 
communication and controls will be implemented.  Adequate   provisions like emergency 
response, response organization, response plan, material safety data sheet, command & 
control, capabilities, transportation, medical facilities, mitigation measures, training, 
education, public awareness emergency plan review etc. to control any disaster situation will 
be made available.  


1.12.15 Mitigation Measures 
In addition to the above mentioned management action plan, SPL will ensure compliance of 
the mitigation measures in accordance with a well documented audit & monitoring plan with 
defined responsibilities.  


1.13 CONCLUSION 


The power plant will improve power supply in the region in an environment friendly manner 
and would bring long term sustainable benefits for the local population by generating 
employment opportunities and improvement in infrastructure facilities. The negative effects 
will be offset by specific mitigation measures. The overall effects of the project will be 
beneficial. 
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CCHHAAPPTTEERR  11..  INTRODUCTION 


1.1 INTRODUCTION 
India is a severely power deficit country. The current peak deficit is 11% & energy deficit is 
also 11% in Northern Region. The peak deficit is 19% and energy deficit is 16% in Western 
Region. At the end of 11th Plan (i.e. 2012) the peak deficit and energy deficit in Northern 
Region is expected to be 21% and 7% respectively and in Western Region is expected to be 
3% and 13% respectively. At the end of 12th Plan (i.e. 2017) peak deficit is expected to be 
7%. 


The per capita electricity consumption in India is 704 kWh which is less than one fourth of 
world average (3163 kWh). 40% of India’s population does not have access to power. There 
is a need for competitively priced power for the economic development of the country. 


The Government of India has envisaged capacity addition of 100,000 MW with an aim to 
achieve power for all by 2012.  To achieve this target, development of large capacity power 
projects will be necessary.  Ministry of Power (MoP) Central Electricity Authority (CEA) and 
Power Finance Corporation (PFC) are working together for the development of Ultra Mega 
Projects under tariff based competitive route, each of approx. 4000 MW capacity.  Special 
Purpose Company (SPC) wholly owned by Power Finance Corporation (PFC), a GoI 
undertaking, have been set up to facilitate tie-up of inputs, clearances and linkages for these 
projects. 


The pit-head power station offers options for low tariff coal based thermal power stations for 
supplying power to meet ever growing demand of power through existing / future 
transmission network. 


One of the sites identified in consultation with Government of Madhya Pradesh for pit-head 
UMPP is located at Sasan village, Singrauli Tehsil in District Singrauli (earlier Sidhi) of 
Madhya Pradesh.  For the development work of Sasan Project, the Sasan Power Limited - a 
SPC has been established. 
1.2 PROJECT STATUS 
Sasan Ultra Mega Power Project (UMPP) was initially developed through a SPC called 
Sasan Power Limited (SPL), a wholly owned subsidiary of Power Finance Corporation 
(PFC). Reliance Power Limited (Reliance Power) emerged as the lowest bidder in terms of 
levelized tariff for the Sasan UMPP. SPL is presently a wholly owned subsidiary of Reliance 
Power and is being developed on Build, Own and Operate (BOO) basis. Sasan UMPP is a 
pit-head coal based power project of 3960 MW capacity. The project has been allotted three 
captive coal mines namely Moher, Moher Amlohri Extn & Chhatrasal in Singrauli coal field. 
The project will supply power at an extremely competitive levelised tariff of Rs 1.196/kWh 
(US Cents 2.6/kWh) which would benefit 35 crore population in the seven states where 
power would be supplied from the project. 


This project falls under Category ‘A’ based on spatial extent of potential impacts on human 
health and manmade and natural resources. All projects or activities included as Category 
‘A’, require prior environmental clearance from the Central Government in the MoEF on the 
recommendations of an Expert Appraisal Committee constituted by Central Government for 
the purposes of this notification. Accordingly this project has been accorded Environment 
Clearance 


SPL had carried out a Comprehensive Environmental Impact Assessment (CEIA) for the 
period March 2006 to February 2007including a formal public consultation process with the 
local population specifically held for the project on June 17, 2006. The project has been 
awarded the environmental clearance on November 23, 2006 by Ministry of Environment 
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and Forests (MoEF), Government of India (GoI) based on recommendation of the Expert 
Appraisal Committee (EAC). The EAC comprises of eminent environment & social scientists 
& experts from MoEF, Central Pollution Control Board (CPCB), Ministry of Water Resources, 
Wildlife Institute of India and other government and quasi government organizations. No 
Objection Certificate (NOC) from Madhya Pradesh Pollution Control Board (MPPCB) dated 
July 6, 2006 has also been obtained. 


Environmental norms in India are very stringent for large power projects and follow 
International standards  


Out of the total site area, 320.93 ha of forest land has been diverted for the project. Forest 
clearance for power plant area has been obtained from MoEF on April 16, 2009 with a 
condition of compensatory afforestation for double the degraded forest area i.e., 642 ha. As 
required by Forest Department to improve the forest cover and animal food value in the 
surrounding forest area and create water holes, shelter and food for wildlife, compensatory 
afforestation will be implemented over an area of 1586 acres at a cost of Rs 15 Crs. 


Coal for project will be sourced from captive coal mines in Singrauli Coal Field. These coal 
blocks are already allocated to SPL. Separate EIA studies have been conducted for the 
captive coal blocks.  


This report has been prepared on the basis of data sourced from EIA document prepared for 
the Environment Clearance Purpose by M/s Desein Private Limited, the consulting 
Engineers. 


1.3 KEY FEATURES OF SITE  
The proposed power plant will be located near village Sasan in Singrauli (earlier Sidhi) 
District of Madhya Pradesh State (Figure 1.1). The site is in close proximity to the Govind 
Ballabh Pant Sagar, making water perennially available for the power plant. Captive coal 
mines will provide enhanced reliability of fuel supply.  


The project will be developed in a total area of 3,341 acres of land. The land acquisition for 
the project is being pursued through State Government of Madhya Pradesh as per the 
provisions of the Land Acquisition Act, 1896 and approved Rehabilitation and Resettlement 
Policy designed for the project. 


TABLE 1.1 – SITE KEY FEATURES 
Project Site  Village: Sasan, Taluka: Waidhan, Dist: Singrauli  
Latitude                                                              23° 57’ 56” N 
Longitude 82° 37’ 30” E 
Total villages / Households in Study Area 
(10 kms radius from centre of project site)  


166 villages / 43201 Households 


Connectivity 
Nearest town  Waidhan (12 Km.) 
Nearest Railway Station  Shakti Nagar Railway Station (18 Km.) 
Nearest Airport  Varanasi (250 Km) 
Access roads  NH-75 (10 Km Approx.) and the site is well 


connected through village road.  


The area receives an annual rainfall of about 1133 mm. The wind speeds are mostly 
observed in the range of 1.6 to 6.5 km/hr and calm condition is significant. The west followed 
by west north-west is predominant wind directions in the study area. Sidhi region 
experiences annual average wind speed as high as 3.6 km/hr. The temperature in various 
months fluctuates in the range of 8.1ºC and 42.0ºC.  







Fig 1.1- Location Map


Proposed Site







 


Chapter-1: Introduction 
This chapter gives brief outline of the project and its proponent, 
description of the nature, size, and location of the project and its 
importance, scope of the ESIA study 


 


 


 


En
vi


ro
nm


en
t  


&
 S


oc
ia


l  
Im


pa
ct


 A
ss


es
sm


en
t S


tu
dy


 
fo


r 6
x6


60
 M


W
 S


a
sa


n 
Ul


tra
 M


eg
a


 P
ow


er
 P


ro
je


ct
  


a
t S


a
sa


n 
V


illa
ge


, S
in


gr
a


ul
i (


ea
rli


er
 S


id
hi


), 
M


a
d


hy
a


 P
ra


d
es


h  


Cl
ie


nt
: S


as
an


 P
ow


er
 L


im
ite


d,
 


A
 w


ho
lly


 o
w


ne
d


 su
bs


id
ia


ry
 o


f R
el


ia
nc


e 
Po


w
er


 L
im


ite
d 


Co
ns


ul
ta


nt
: G


IS
 E


na
bl


ed
 E


nv
iro


nm
en


t  
&


 N
eo


-g
ra


ph
ic


 C
en


tre
 (G


RE
EN


C
)  


PAGE 


1-3 


1.4 PROJECT JUSTIFICATION 
3960 MW Sasan Ultra Mega Power Project is a project of national importance and would 
benefit 35 crore peoples across 7 states of India. The project would supply power to utilities 
in northern & western region of India which have substantial power deficit. 


1.4.1 Demand Estimation (11th and 12th Plan)  
The demand scenario has been prepared as per publication of Electrical Power Survey 
(EPS-17) published by CEA and is presented below in Table 1.2. 


TABLE 1.2- DEMAND PROJECTIONS UP-TO 2012 UNDER EPS 
Region Peak Demand (MW) Energy Requirement (MU) 


NR 48137 294841 
WR 47108 294860 
SR 40367 253443 
ER 19088 111802 


NER 2537 13329 
Islands 88 384 
All-India 157325 968659 


Source: 17th Electricity Power Survey 


TABLE 1.3- DEMAND PROJECTIONS UP-TO 2017 UNDER EPS 
Region Peak Demand (MW) Energy Requirement (MU) 


NR 66583 411513 
WR 64349 409805 
SR 60433 380068 
ER 28401 168942 


NER 3760 21143 
Islands 136 595 
All-India 223662 1392066 


Source: 17th Electricity Power Survey 


1.4.2 Supply Estimation (11th Plan)    
a) Actual demand & supply position in 2009-10 is presented in Table 1.4 below. 


TABLE 1.4- DEMAND AND SUPPLY POSITION (2009-10) 


  Region Energy (MU) Peak (MW) 
 Requirement  Availability Su rplus/Defic it  Demand M et Surplu s/Deficit


NR  227104 201951 -25153 (-11.1%) 33034 29504 -3530 (-10.7%) 
W R 254475 213715 -40760 (-16.0%) 37240 30153 7087 (-19.0%)


SR 204012 188794 -15218 ( -7 .5%) 28958 26245 -2713 (-9.4%) 
ER 82041 78444 -3597 (-4 .4%) 12901 11789 -1112 (-8.6%) 


NER 9407 8134 -1273 (-13.5%) 1820 1358 -462 (25.4%)  
Source: CEA, Load generation balance report, 2009-10 


It is observed from above that for period 2009-10 the Peak & Energy deficit in Northern 
Region is 11% and 11% respectively and in western region is 19% and 16% respectively.  


b) Capacity Addition during 11th Plan 
The expected addition in the country during 11th Plan is 78427 MW from under Construction 
and New Projects. The capacity addition data has been considered based on the recent 
assessment by CEA on demand projection and generation planning. 
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TABLE 1.5- ESTIMATION WITH THE ADDITION OF 78427 MW AND ENHANCED PERFORMANCE IN 11TH PLAN  


Region 
 


Installed 
Capacity (end of 
10th Plan) (MW) 


Capacity at the end 
of 11th Plan Availability at the end of 11th  Plan 


Addition 
(MW) 


Total 
(MW) 


Energy Peak 
[Column 


(4)*0.55*8.760] (MU) 
[Column 


(4)*0.7] (MW) 
NR 36,359 20,628 56,987 274,565 39,891 
WR 38,913 20,747 59,660 287,442 41,762 
SR 37,561 14,920 52,481 252,853 36,737 
ER 16,900 17,871 34,771 167,527 24,340 


NER 2,514 4,261 6,775 32,642 4,743 
ISLAND 81 - 81 390 57 
TOTAL 132,328 78,427 210,755 1,015,420 147,529 


Source: CEA Monthly Review of Power Sector 


1.4.3 Demand & Supply Scenario at the End of 11th Plan     
Demand & Supply Scenario at the end of 11th Plan with the addition of 78427 MW and 
enhanced performance in 11th Plan has been worked out and presented in Table 1.6. 


TABLE 1.6- DEMAND & SUPPLY SCENARIO AT THE END OF 11TH PLAN 


Region 
Availability - end of 11th Plan Demand (as Per 17th  EPS Forecast) 


Energy (MU) Peak (MW) Energy 
(MU) 


Deficit / 
Surplus (%)


Peak 
(MW) 


Deficit / 
Surplus (%) 


NR 274,565 39,891 294,841 -7.38% 48,137 -20.67% 
WR 287,442 41,762 294,860 -2.58% 47,108 -12.80% 
SR 252,853 36,737 253,443 -0.23% 40,367 -9.88% 
ER 167,527 24,340 111,802 33.26% 19,088 21.58% 


NER 32,642 4,743 13,329 59.17% 2,537 46.51% 
 Islands 390 57 384 1.60% 88 -55.20% 
All-India 1,015,420 147,529 968,659 4.61% 157,325 -6.64% 


Source: CEA 17th Electric Power survey report  


As can be observed from table above, there is significant energy & peak deficit in Northern 
Region (NR) and Western Region (WR) at the end of 11th plan i.e. 2012 


1.4.4 Supply Estimation- 12th Plan 
The expected addition during 12th Plan is 86,500 MW from New projects. The above 
capacity addition data has been considered based on the recent assessment by CEA on 
demand projection and generation planning. 
TABLE 1.7- ESTIMATION WITH THE ADDITION OF 86500 MW AND ENHANCED PERFORMANCE IN 12TH PLAN 
Capacity at the 
end of 11th Plan 


Capacity at the end of 
12th Plan Availability at the end of 12th  Plan 


Total (MW) Addition 
(MW) Total (MW) Energy [Column 


(3)*0.55*8760] (MU) 
Peak [Column (3)*0.7] 


(MW) 
210,755 86,500 297,255 1,432,175 208,079 


Source: CEA National Electricity Plan 


1.4.5 Demand & Supply Scenario at the End of 12th Plan     
Demand & Supply Scenario at the end of 12th Plan with the addition of 86500 MW is 
presented in Table 1.8. 
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TABLE 1.8- DEMAND & SUPPLY SCENARIO AT THE END OF 12TH PLAN 


Region 


Availability at the end of 
12th Plan Demand ( as Per 17th EPS Forecast) 


Energy 
(MU) Peak (MW) Energy 


(MU) 
Deficit/ 


Surplus (%) 
Peak 
(MW) 


Deficit/ 
Surplus (%) 


All-India 1,432,175 208,079 1392066 (+) 2.8 223662 (-) 7.5 
Source: CEA 17th Electric Power survey report  


It can be seen from the Table 1.8 above that there is peak deficit of 7.5% in the country at 
the end of 12th Plan. Also from Table 1.6, it is seen that Northern and Western Regions 
would face both energy and peak power shortages.  


The National Electricity Policy has set up the goal of adding new generation capacity to not 
only eliminate energy and peaking shortages but to have a spinning reserve of 5% in the 
system. Considering the above scenario, Sasan Ultra Mega Power Project is, therefore, 
justified from the demand supply consideration.  


1.5 OBJECTIVE OF THE STUDY 
The main objectives of Environment and Social Impact Assessment (ESIA) developed in 
consultation with Sasan Power Limited are as follows: 


• Baseline information about the environmental, social, and economic conditions in the 
project area; to determine the existing status and post project scenario in respect of 
these parameters. 


• Identify potential impacts of the project and the characteristic, magnitude and distribution 
of the impacts; 


• Compile information on potential mitigation measures to minimize the impact including 
mitigation costs; so as to incorporate the same in Environment and Social Management 
Plan. 


• Carry analysis of alternatives for the project at most beneficial in terms of social and 
environmental parameters.  


• Formulating and implementing Sustainable Environmental Management and Monitoring 
Action Plan 


1.6 PURPOSE OF THE STUDY 


This report is prepared to update the Comprehensive Environmental Impact Assessment 
(CEIA) for the plant configuration of 6 x 660 MW Super Critical technology based power 
project & to comply with the requirements of IFC’s Performance Standard & Equator 
Principles. 


1.7 METHODOLOGIES AND APPROACH OF EIA 


Construction of a thermal power plant exceeding capacity of 50 MW requires compliance 
with the procedure for approval of projects as per the Ministry of Environment and Forests 
(MoEF) EIA Notification 14th September, 2006. 


Establishment of thermal power projects of this magnitude requires the submission of an 
Environmental Impact Assessment (EIA) report to the Ministry of Environment and Forests 
(MoEF). The MoEF is the Project Approving Agency (PAA) for such projects. The 
Environmental Impact Assessment has been conducted in accordance with the Terms of 
Reference recommended by the MoEF and in line with the requirements of the International 
Financial Institutions. The ESIA has been conducted to comply with Environment procedure 
and Guidelines of the Export–Import Bank of the United States and the associated 
Performance Standards and Guidelines on Social and Environmental Sustainability of 
International Finance Corporation; April 2006 (IFC). 
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The EIA study which was conducted by Desein Pvt Ltd in 2006 has examined the 
compliance of the project to the applicable National Standards, laws and regulations and 
required mitigation measures and an Environmental & Social Management and 
Implementation Plan have also been proposed. 


The experts on relevant subject fields were engaged for the EIA study. Intensive interactions 
were held with the community who are directly or indirectly affected by the project activities. 
The community interactions were established by means of structured group meetings, 
individual interviews and awareness programmes in accordance with International Finance 
Corporation guidelines. All consultations were free of external manipulation, interference or 
intimidation. The consultations were conducted in the local language. 


Various environment and social parameters were identified and examined as per standard 
methods. The details of the method of collection of data for different parameters are given in 
the baseline chapter. The parameters considered for the study and the frequency are given 
in Table 1.9. 


TABLE 1.9: ENVIRONMENTAL ATTRIBUTES AND PARAMETERS 
S. No. Attributes Parameters Frequency 


1. Ambient Air 
Quality SPM, RSPM, SO2, NOX,  


24 hourly samples twice a week 
for three seasons at 6 locations. 


2. Meteorology 
Wind speed and direction, 
Temperature, Relative 
humidity and Rainfall 


Near Project site continuous for 
with hourly recording and from 
secondary sources of IMD station 
at Sidhi. 


3. Water quality 


Physical, Chemical and 
Bacteriological parameters 
at 10 ground water and 3 
surface water locations. 


Samples were collected once 
during each season. 


4. Ecology 
Existing terrestrial and 
aquatic flora and fauna 
within 10-Km radius circle. 


Secondary data was collected 
from the Government department. 


5. Noise levels Noise levels in dB(A) at 10 
locations. 


At every location data monitored 
twice during EIA study. 


6. Soil Characteristic Soil quality at 12 locations Once during each season 


7. Land use Trend of land use change 
for different categories 


Based on Survey of India Topo-
sheet and Satellite imagery  


8. Socio-Economic 
aspects 


Socio-economic features, 
labour force characteristics, 
boom town effects 


Based on secondary sources data 
like primary census abstracts of 
census of India 2001. 


9. R&R Study Household Surveys and 
Focused Group Discussion Separate R & R study conducted 


10. Hydrology 


Drainage area and pattern, 
nature of streams, aquifer 
characteristics, recharge 
and discharge areas 


Based on data collected from 
secondary sources as well as 
sample well data of the study area 


11. 
Risk Assessment 
and Disaster 
Management Plan 


Identify areas where 
disaster can occur by fires 
and explosions and release 
of toxic substances 


Risk assessment and modeling 


1.8 STRUCTURE OF REPORT 


The ESIA report has been structured as per Environment Procedure and guidelines of the 
Export-Import Bank of US and requirements of International Finance Corporation. The report 
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consists of nine chapters (including the present chapter) and the contents of the remaining 
chapters are briefly described in this section. 


Chapter 2: Legal Policies and Institutional Framework: This chapter presents legal 
provisions and describes the emission standards set by the Ministry of Environment and 
Forests (MoEF) for Coal-based Thermal Power Plant in general and specific to Sasan 
UMPP. The chapter also consist a legal review of national environmental and social 
(including labour) laws and policies as well as the relevant national and international 
standards and guidelines. Compliance status of Environmental Clearance by MoEF, NOC by 
MPPCB etc is also included.  


Chapter 3: Project Description: This chapter provides information related to various 
feature of the proposed power plant including power generation process, fuel type and 
quantity, utilities, water and power requirement and other proposed infrastructure facilities. It 
also provides the glimpse of project schedule for approval and implementation. The chapter 
briefly describes the proposed project including off-site facilities like water pipeline, coal 
conveyor, township, as corridor, etc. 


Chapter 4: Baseline Status: This chapter presents the methodology and findings of the 
field studies covering physical, biological and socio economic environments, carried out to 
ascertain the baseline environmental condition of the study area. It includes the information 
regarding micro-meteorology, water environment, air environment, soil environment and 
ecological environment and the socio-economic baseline settings of the study area. 


Chapter 5: Public Consultation and Information Disclosure: This section describes (i) 
objectives of community consultation; (ii) consultation with project affected communities in a 
structured and culturally appropriate manner; (iii) discussion with the affected villagers; (iv) 
Public Consultation & Information; (v) disclosure field consultation; (vi) lists milestones in 
public involvement (e.g., dates, attendance, topics of public meetings); (vii) grievance 
redress framework; (viii) public hearing’s opinions & compliance; (ix)  monitoring and 
reporting; (x) major feedbacks received from beneficiaries, local officials, community leaders. 


Chapter 6: Anticipated Environmental & Social Impact: This chapter provides details of 
the environmental impact assessment of the project during construction and operational 
phase. It expresses the impacts of the proposed project on the various components of 
environment. The mathematical modeling exercise pertaining to prediction of ground level 
concentration of air pollutants have been also been dealt in this chapter. Mitigation 
measures are suggested along with the impact prediction. This section also presents a brief 
outline of impact and respective management plan to address socio-economic conditions. 


Chapter 7: Analysis of Alternatives: This chapter describes systematic comparisons of 
feasible alternatives for the proposed project site, technology, and operational alternatives. 
Alternatives have been compared in terms of their potential environmental impacts, 
suitability under local conditions, and institutional training and monitoring requirements. 
Economic values have been attached wherever feasible and the basis for the selected 
alternative has been stated.  


Chapter 8: Risk Assessment: This chapter provides information regarding the activities 
associated with the project likely to pose a risk to man, environment or property. Such 
activities include transport, storage, handling and usage of fuels (coal and LDO), hazardous 
chemicals, acids and alkali. Computation of risk assessment has been covered in this 
chapter. It also provides details regarding precautionary measure to be taken. 


Chapter 9: Environment & Social Management and Monitoring Plan: This chapter deals 
with the management plan incorporating recommendations to mitigate the adverse impact 
likely to occur on environmental parameters during construction and operation phase of the 
power plant. Post project monitoring and organization structure for environment 
management have been also provided in the chapter. 
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The chapter also provides information about on-site disaster management describing the on-
site and off-site emergencies, commands and controls. Chapter describes the emergency 
response capabilities, training and education as also mock drills, including the mitigation 
measures to be taken at the time of an eventually. 







Environment & Social Impact Assessment Study
for 6x660 MW Sasan Ultra Mega Power Project
at Sasan Village, Singrauli (earlier Sidhi), Madhya Pradesh


Chapter 2C ap e  
Legal Policy and Institutional Framework
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CCHHAAPPTTEERR  22..  LEGAL POLICY & INSTITUTIONAL 
FRAMEWORK 


2.1 INTRODUCTION 
The emerging environmental scenario calls for attention on conservation and judicious use 
of natural resources. There is a need to integrate the environmental consequences of the 
development activities and for planning suitable measures in order to ensure sustainable 
development of a region. The environmental considerations in any developmental process 
have become necessary for achieving sustainable development. To achieve such goals 
the basic principles to be adopted are: 


 To enhance the quality of environment in and around the project area by adopting 
proper measures for conservation of natural resources; 


 Prevention of adverse environmental and social impact to the maximum possible 
extent; and 


 To mitigate the possible adverse environmental and socio-economic impact on the 
project-affected areas 


The following sections describe provisions of relevant laws applicable to thermal power 
projects in general and specific to Sasan UMPP. 


2.2 PROCESS FOR OBTAINING ENVIRONMENT CLEARANCE 
According to the categorization mentioned in the MoEF Notification this project is grouped 
under Category A. Therefore while categorizing this Project most important aspects which 
may impact the project in a significant manner have been described in details in various 
Chapters of the ESIA Document.  


As mentioned, the notification requires prior environmental clearance from the Central 
Government or by State Level Environment Impact Assessment Authority, duly constituted 
by Central Government. For this the following detailed procedures and regulations are 
involved. 


As per the Notification of the Ministry of Environment and Forest (MoEF) published on 14th 
September 2006, certain changes, including restrictions and prohibitions on new projects 
or on the expansion or modernization of existing projects or activities based on their 
potential environmental impacts has been made with reference to the earlier notification of 
27th January 1994. This entails capacity addition with change in process and/ or 
technology undertaken in any part of India. The new process requires prior environment 
clearance from Central Government or by the State-level Environment Impact Assessment 
Authority (SEIAA), duly constituted by the Central Government.  


In the Notification a detailed procedure is mentioned to obtain the required Environment 
Clearance. As per the procedure, anybody who desires to undertake any project activities 
shall have to apply to the concerned authority of Central Government or SEIAA after 
identification of the prospective site for the project or activities to which the application 
relates. There are different categories mentioned in the Notification according to which the 
Environment Clearance is granted either by Central Government Authority or State 
Government Authority and accordingly Environment Clearance procedures are specified 
and processed. After a scrutiny of the concerned application form (Form 1) the, Expert 
Appraisal Committee (EAC) or State Level Expert Appraisal Committee (SEAC) determine 
detailed and comprehensive Terms of Reference (TOR) addressing all relevant 
environmental concerns for the preparation of an Environment Impact Assessment (EIA) 
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Report on the basis of information furnished in the application form including the Terms Of 
Reference proposed by the applicant. This may also include a site visit by a sub-group of 
EAC or SEAC concerned, if considered necessary. After the determination of ToR, an EIA 
report is required to be prepared and submitted to the concerned authority.  


Detailed process for obtaining Environmental Clearance from the Ministry of Environment 
& Forest, Government of India is described in the following paragraphs. 


2.2.1 Selection of Categories of Project 
All projects and activities are broadly categorized as Category A and Category B based on 
spatial extent of potential impacts on human health and manmade and natural resources. 
Categorically they will get the environment clearance from the following: 


 All projects or activities included as Category A, shall require prior environmental 
clearance from MoEF in the Central Government on the recommendations of an Expert 
Appraisal Committee to be constituted by Central Government for the purposes of this 
notification 


 All projects or activities included as Category B projects will require prior environmental 
clearance from the State/Union Territory Environment Impact Assessment Authority 
(SEIAA) constituted by the Central Government. The SEIAA shall base its decision on 
the recommendations of a State/Union Territory level Expert Appraisal Committee to 
be constituted as per the notification. In the absence of a duly constituted SEIAA, a 
Category B project shall be treated as a Category A projects. 


2.2.2 Stages in Prior Environment Clearance (EC) Process for New Project 
The environmental clearance process for new projects will comprise of a maximum of four 
stages all of which may not apply to particular cases as set forth below. These four stages 
in sequential order are as follows: 


Stage 1: Screening:  It refers to the definite assignment of environmental category to 
projects or activities where the same is not completely specified. In case of Category 'B’ 
projects scrutiny of application at State level to categorize project in 'B1’ or ‘B2’ is done. 
The B2 projects do not require EIA Reports. 
Stage 2: Scoping: It refers to the process where EAC or SEAC determines detailed and 
comprehensive TOR for the EIA report and can also include site visits by the committee if 
required.  
Stage 3: Public Consultation: It refers to the process by which concern of local people 
and other stakeholders are ascertained and their views taken regarding the project. The 
Public Consultation takes part in two steps: Public hearing and written responses. The 
public hearing is conducted under State Pollution Control Board in a location close to the 
site of the project. In the hearing, the stakeholders discuss about the project and express 
their views regarding the project. 
Stage 4: Appraisal: This refers to detailed scrutiny by EAC or SEAC of the application 
and EIA report to make categorical recommendations to the regulatory authority. 


2.2.3 Grant or Rejection of Prior Environment Clearance 
 The regulatory authority shall consider the recommendations of EAC or SEAC and 


convey its decision to the applicant within 120 days of the receipt of the complete 
application. 


 Regulatory authority to accept the recommendations or disagree within 60 days. 
 EAC or SEAC to consider the observations of regulatory authority and furnish its views 


in other 60 days. 
 Regulatory authority to convey final decision within 30 days.  
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 Proponent to go ahead with EC as per EAC or SEAC in case no communication is 
received from the regulatory body. 


2.3 DETAILED FRAMEWORK OF THE ENVIRONMENT IMPACT ASSESSMENT (EIA) 
PROCESS OF IFC & EP 


2.3.1 The Performance Standards of the IFC  
The IFC Performance Standards apply to private sector projects and provide project 
participants with instruments to structure, design, construct and manage the operations of 
projects in an environmentally and socially acceptable manner, while providing measures 
to avoid or mitigate adverse environmental and social impacts resulting from the projects. 
These Performance Standards are intended to focus on outcomes rather than process, 
thereby stressing the implementation of sound environmental and social management 
systems that achieve desired outcomes, including the mitigation of adverse impacts.  


There are eight IFC Performance Standards:  


• Social & Environmental Assessment and Management Systems  
• Labor and Working Conditions  
• Pollution Prevention and Abatement  
• Community Health and Safety  
• Land Acquisition and Involuntary Resettlement  
• Biodiversity Conservation and Sustainable Natural Resource Management  
• Indigenous Peoples  
• Cultural Heritage  


Performance Standard #1: Social & Environmental Assessment and Management 
Systems  
Objectives:  


• Identify and assess environmental and social impacts in the project’s area of 
influence. 


• Avoid, minimize, mitigate or compensate for adverse impacts  
• Ensure that affected communities are engaged on issues that may affect them  
• Promote improved environmental and social performance through effective 


management systems  


Major Requirements:  


• Conduct an Environmental and Social Impact Assessment (ESIA or EIA) of the 
project, appropriate to the nature of the project’s environmental and social risks 
and potential impacts, to include issues identified in Performance Standards 2 to 8.  


• Establish Environmental and Social Management Plans commensurate with the 
findings of the ESIA and consultation with affected communities.  


• Establish Action Plans where specific mitigation measures and actions are required 
for the project to comply with applicable laws, regulations and the requirements of 
these Performance Standards.  


• Provide organizational capacity and contractor / employee training to enable 
project to achieve continuous environmental and social performance  


• Establish and maintain a timely process of community engagement, including a 
grievance mechanism, focusing on disclosure of information and consultation with 
local communities affected by project risks or adverse impacts that is free from 
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external manipulation, interference or coercion to ensure relevant and 
understandable access to project information.  


• Establish procedures to monitor and measure the effectiveness of the 
environmental and social management program, including internal reporting of the 
program’s effectiveness to the project’s senior management, disclosure of Action 
Plans (including material changes to such Plans) to affected communities, and 
external reporting to affected communities on the results of Action Plans, 
commensurate with the concerns of the affected communities.  


Performance Standard #2: Labor and Working Conditions  
Objectives:  


• Establish, maintain and improve the worker-management relationship  
• Promote fair treatment and equal opportunity for workers, in compliance with 


national laws  
• Protect workforce by addressing child labor and forced labor  
• Promote safe working conditions and protect / promote the health of workers  


Major Requirements:  


• Establishment of a Human Resources Policy consistent with the requirements of 
this Standard that informs employees of their rights under national labor and 
employment laws  


• Document and communicate to all employees conditions and terms of employment  
• Respect collective bargaining agreements with worker organizations and provide 


reasonable conditions and terms of employment that, at a minimum, comply with 
national law, and enable alternative means for worker expression of grievances 
where national law restricts worker organizations  


• Practice non-discrimination and equal opportunity in making employment decisions  
• Provide a mechanism for workers to raise workplace concerns  
• Protect the workforce from forced labor and illegal or economically exploitative child 


labor  
• Provide workers with a safe and healthy work environment, taking into account 


risks inherent to the particular project sector.  


Performance Standard #3: Pollution Prevention and Abatement  
Objectives:  


• Avoid or minimize pollution from project activities to avoid or minimize adverse 
impacts on the environment and human health  


• Promote the reduction of emissions that may contribute to climate change  


Major Requirements:  


• Consider ambient conditions over the project cycle and apply pollution prevention 
and control technologies & practices that are best suited to avoid, minimize or 
reduce adverse impacts on human health and the environment, consistent with 
good industry practice  


• Avoid, or where unavoidable, control the intensity of the release of pollutants, and 
include measures to control their accidental release.  







 


Chapter-2: Legal Policy & Institutional Framework 
This chapter presents legal provisions and describes the emission standards 
set by the Ministry of Environment and Forests (MoEF) for Coal-based 
Thermal Power Plant. 


 


 


 


En
vi


ro
nm


en
t  


&
 S


oc
ia


l  
Im


pa
ct


 A
ss


es
sm


en
t S


tu
dy


 
fo


r 6
x6


60
 M


W
 S


a
sa


n 
Ul


tra
 M


eg
a


 P
ow


er
 P


ro
je


ct
  


a
t S


a
sa


n 
V


illa
ge


, S
in


gr
a


ul
i (


ea
rli


er
 S


id
hi


), 
M


a
d


hy
a


 P
ra


d
es


h  


 Cl
ie


nt
: S


as
an


 P
ow


er
 L


im
ite


d,
 


A
 w


ho
lly


 o
w


ne
d


 su
bs


id
ia


ry
 o


f R
el


ia
nc


e 
Po


w
er


 L
im


ite
d 


Co
ns


ul
ta


nt
: G


IS
 E


na
bl


ed
 E


nv
iro


nm
en


t  
&


 N
eo


-g
ra


ph
ic


 C
en


tre
 (G


RE
EN


C
)  


PAGE 


2-5 


• Avoid or minimize the generation of hazardous waste, and where such generation 
is unavoidable recover and reuse to the extent possible or treat, destroy or dispose 
of it in an environmentally sound manner.  


• Avoid, or where unavoidable, minimize or control the release of hazardous wastes. 
Avoid the manufacture, trade or use of chemicals or hazardous materials subject to 
international bans or phase-outs.  


• Establish plans and make preparations to respond to process upset, accidental and 
emergency situations in a manner appropriate to the operational risks and the need 
to prevent potential negative consequences.  


• Refer to the Environmental Health and Safety Guidelines (EHS) of the IFC that is 
appropriate to the project sector to evaluate and select pollution prevention and 
control techniques and to determine emission and effluent levels that are normally 
acceptable to the project. If, due to specific project circumstances, alternative levels 
that deviate from the EHS or host Country levels are selected, a full and detailed 
justification for any proposed alternatives is required.  


• Address adverse project impacts on existing ambient conditions such as land use, 
proximity to ecologically sensitive or protected areas, the capacity of the air and 
water to absorb incremental pollutants while remaining at an acceptable level, and 
the potential for cumulative impacts with uncertain consequences. In addition, 
promote strategies to avoid or minimize the release of pollutants and improve 
ambient conditions when project produces significant emissions in an already 
degraded area.  


• Promote the reduction of project-related greenhouse gas emissions in a manner 
appropriate to the nature and scale of the project operations and impact. Annually 
quantify and monitor GHG emissions, and evaluate options to reduce or offset 
project related GHG emissions.  


• Formulate and implement an integrated pest management program for pest 
management activities, including selection of pesticides that are low in human 
toxicity and design of an application regime to minimize damage to natural enemies 
and prevent the development of resistance in pests.  


Performance Standard #4: Community Health & Safety  
Objectives: 


• Avoid or minimize the risks to, and impacts on, the health and safety of the local 
community over the project life cycle, from both routine and non-routine 
circumstances. 


• Ensure that the safeguarding of personnel and property is carried out in a 
legitimate manner that avoids or minimizes risks to the community’s safety and 
security.  


Major Requirements:  


• Evaluate risks and impacts of the project to the health and safety of affected 
communities, from design through decommissioning and establish preventive 
measures to address them in a manner commensurate with the identified risks and 
impacts.  


• Disclose Action Plans and other relevant information to affected communities and 
government agencies to enable them to understand the risks and impacts while 
engaging them on this matter on an ongoing basis.  


• Design, construct, operate and decommission the project’s structural elements in 
accordance with good international industry practice with particular consideration to 
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exposure to natural hazards. In cases of dams or ash ponds situated in high-risk 
locations, engage an independent expert to conduct a review of the structure 
design early in the project stage. Take measures to ensure safety and prevent 
accidents when moving equipment on public roads.  


• Prevent or minimize the potential for community exposure to hazardous materials 
that may be released by the project, and exercise commercially reasonable efforts 
to control the safety of hazardous raw materials and the transportation and 
disposal of wastes.  


• Avoid or minimize the exacerbation of impacts caused by natural hazards, such as 
landslides or floods from land use changes due to project activities. Avoid or 
minimize impacts of project activities on soil, water and other natural resources in 
use by the affected communities.  


• Prevent or minimize the potential for community exposure to water-borne, water-
related, or vector-borne disease and other communicable diseases resulting from 
project activities or associated with the influx of project labor. Where specific 
diseases are endemic in communities in the project area, explore opportunities to 
improve environmental conditions that could reduce their incidence.  


• Assist the community in preparing to respond effectively to emergency situations. 
Where local governments lack the capacity to respond effectively, assume an 
active role in preparing for and responding to project related emergencies. 
Document emergency procedures and responsibilities and disclose in the Action 
Plan.  


• Assess risks to those within and outside the project site posed by arrangements 
with employees or contractors providing security to safeguard personnel and 
property. Investigate security forces to ensure they are not implicated in past 
abuses; provide them with adequate training with respect to conduct towards 
project workers and the local community.  


• Investigate any credible allegations of unlawful or abusive acts of security 
personnel, take action to prevent recurrence, and report unlawful and abusive acts 
to public authorities when appropriate.  


Performance Standard #5: Land Acquisition and Involuntary Resettlement  
Objectives:  


• Avoid or minimize involuntary resettlement whenever feasible by exploring 
alternative project designs.  


• Mitigate adverse social and economic impacts by providing compensation for loss 
of assets at replacement cost and ensuring that resettlement activities are 
implemented with appropriate disclosure of information, consultation and informed 
participation of those affected.  


• Improve or at least restore livelihoods and living standards of displaced persons.  
• Improve living conditions among displaced persons through provision of adequate 


housing with security of tenure at resettlement sites.  


Major Requirements:  


• Consider feasible alternative project designs to avoid or at least minimize physical 
or economic displacement while balancing environmental, social and financial costs 
and benefits.  


• Offer displaced persons and communities compensation for loss of assets at full 
replacement cost and assistance to improve or at least restore their living 
standards or livelihoods. Compensation standards will be transparent and 
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consistent within the project. If land based, or where land is collectively owned, 
offer land-based compensation where feasible, and provide opportunities to 
displaced persons and communities to derive appropriate development benefits 
from the project.  


• Following full disclosure, consult with and facilitate the informed participation of 
affected persons and communities in decision making processes related to 
resettlement. Consultation during implementation, monitoring and evaluation of 
compensation payment and resettlement will continue to achieve outcomes 
consistent with objectives.  


• Establish a grievance mechanism to receive and address specific concerns about 
compensation and relocation raised by displaced persons or members of host 
communities, including a recourse mechanism to resolve disputes in an impartial 
manner.  


• Where involuntary resettlement is unavoidable, carry out a census with socio-
economic baseline data to identify persons who will be displaced, determine 
eligibility for compensation and assistance, and discourage inflow of people 
ineligible for these benefits. In the absence of local government procedures, 
establish a cut-off date for eligibility, and document and disseminate through the 
project area information regarding the cut-off date.  


• Develop a Resettlement Action Plan for acquisition of land through the exercise of 
eminent domain or through negotiated settlements involving physical displacement 
of people that is based on a Social and Environmental Assessment regardless of 
the number of people affected  


• For negotiated settlements involving economic displacement, develop procedures 
to offer affected people and communities’ compensation and other assistance  


• In the case of physical displacement, offer displaced persons choices among 
feasible resettlement options, including adequate housing or cash compensation 
where appropriate prior to relocation, and provide relocation assistance suited to 
the needs of each group, with particular attention to the poor and vulnerable. New 
resettlement sites will offer improved living conditions.  


• In the case of displacement of persons having no recognizable legal right or claim 
to the land they occupy, offer them a choice of options for adequate housing with 
security of tenure enabling them to resettle legally without the subsequent risk of 
forced eviction. Provide these persons with compensation for occupied structures 
and other improvements to the land at full replacement provided they occupy the 
land prior to the eligibility cutoff date.  


• In the case of physical displacement of communities of indigenous peoples from 
their communally held traditional or customary lands under use, meet the 
applicable requirements of this Standard as well as those of Performance Standard 
7.  


• Compensate persons facing loss of income or livelihood (economic displacement) 
regardless of whether they are physically displaced in accordance with the 
requirements  


• In the case of host government-managed resettlement, collaborate with the 
responsible government agency  


Performance Standard #6: Biodiversity Conservation and Sustainable Natural 
Resource Management  
Objectives:  


• Protect and conserve biodiversity  







 


Chapter-2: Legal Policy & Institutional Framework 
This chapter presents legal provisions and describes the emission standards 
set by the Ministry of Environment and Forests (MoEF) for Coal-based 
Thermal Power Plant. 


 


 


 


En
vi


ro
nm


en
t  


&
 S


oc
ia


l  
Im


pa
ct


 A
ss


es
sm


en
t S


tu
dy


 
fo


r 6
x6


60
 M


W
 S


a
sa


n 
Ul


tra
 M


eg
a


 P
ow


er
 P


ro
je


ct
  


a
t S


a
sa


n 
V


illa
ge


, S
in


gr
a


ul
i (


ea
rli


er
 S


id
hi


), 
M


a
d


hy
a


 P
ra


d
es


h  


 Cl
ie


nt
: S


as
an


 P
ow


er
 L


im
ite


d,
 


A
 w


ho
lly


 o
w


ne
d


 su
bs


id
ia


ry
 o


f R
el


ia
nc


e 
Po


w
er


 L
im


ite
d 


Co
ns


ul
ta


nt
: G


IS
 E


na
bl


ed
 E


nv
iro


nm
en


t  
&


 N
eo


-g
ra


ph
ic


 C
en


tre
 (G


RE
EN


C
)  


PAGE 


2-8 


• Promote sustainable management and the use of natural resources through the 
adoption of practices that integrate conservation needs and development priorities  


Major Requirements:  


• Assess the significance of project impacts on all levels of biodiversity as an integral 
part of the ESIA process, taking into account the differing values attached to 
biodiversity by specific stakeholders, and identify impacts on ecosystem services. 
The assessment will focus on the major threats to biodiversity, which include 
habitat destruction and invasive species. Retain qualified and experienced external 
experts to assist in conducting the Assessment  


• In areas of modified habitat, exercise care to minimize conversion or degradation of 
such habitat while identifying opportunities to enhance habitat and protect and 
conserve biodiversity as part of operations.  


• In areas of natural habitat, the project will not significantly convert or degrade such 
habitat unless there are no technical and financially feasible alternatives, or unless 
the overall benefits of the project outweigh the costs, including those to the 
environment and biodiversity and unless conversion or degradation is appropriately 
mitigated.  


• In areas of natural habitat, mitigation measures will be designed to achieve no net 
loss of biodiversity where feasible and may include post-operation restoration of 
habitats offsets of losses through the creation of ecologically comparable areas 
managed for biodiversity, and/or compensation to direct users of biodiversity.  


• In areas of critical habitat no project activities will be implemented unless there are 
no measurable adverse impacts on the ability of the critical habitat to support the 
established population of critically endangered or endangered species, and 
activities result in no reduction in the population of any such species, and mitigation 
measures are taken to address lesser impacts.  


• In addition to the requirements noted above for critical habitat, where the project is 
located in a legally protected area, consult protected area sponsors and managers, 
local communities and other key stakeholders on the proposed project, proceed in 
a manner consistent with the defined area management plans, and implement 
additional programs, as appropriate, to promote and enhance the conservation 
aims of the protected areas.  


• Do not intentionally introduce any new alien species unless this is carried out in 
accordance with the existing regulatory framework for such introduction or is 
subject to a risk assessment (as part of the ESIA) to determine the potential for 
invasive behavior. Do not deliberately introduce any alien species having a high 
risk of invasive behavior or of any known invasive species, while exercising 
diligence to prevent accidental introductions.  


• Manage renewable natural resources in a sustainable manner, and where possible, 
demonstrate the sustainable management of the resources through an appropriate 
system of independent certification.  


• Projects involved in natural forest harvesting or plantation development will not 
cause any conversion or degradation of critical habitat. Locate such plantation 
projects on un-forested land or land already converted. Also, ensure that all natural 
forests and plantations are independently certified as meeting performance 
standards compatible with internationally accepted principles and criteria for 
sustainable forest management. If it is determined that the operation does not yet 
meet the requirements of such an independent forest certification system, develop 
and adhere to a time-bound, phased action plan for achieving such certification.  







 


Chapter-2: Legal Policy & Institutional Framework 
This chapter presents legal provisions and describes the emission standards 
set by the Ministry of Environment and Forests (MoEF) for Coal-based 
Thermal Power Plant. 


 


 


 


En
vi


ro
nm


en
t  


&
 S


oc
ia


l  
Im


pa
ct


 A
ss


es
sm


en
t S


tu
dy


 
fo


r 6
x6


60
 M


W
 S


a
sa


n 
Ul


tra
 M


eg
a


 P
ow


er
 P


ro
je


ct
  


a
t S


a
sa


n 
V


illa
ge


, S
in


gr
a


ul
i (


ea
rli


er
 S


id
hi


), 
M


a
d


hy
a


 P
ra


d
es


h  


 Cl
ie


nt
: S


as
an


 P
ow


er
 L


im
ite


d,
 


A
 w


ho
lly


 o
w


ne
d


 su
bs


id
ia


ry
 o


f R
el


ia
nc


e 
Po


w
er


 L
im


ite
d 


Co
ns


ul
ta


nt
: G


IS
 E


na
bl


ed
 E


nv
iro


nm
en


t  
&


 N
eo


-g
ra


ph
ic


 C
en


tre
 (G


RE
EN


C
)  


PAGE 


2-9 


• Projects involved in the production and harvesting of fish populations or other 
aquatic species must demonstrate that their activities are being undertaken in a 
sustainable manner, through application of an internationally accepted system of 
independent certification or through appropriate studies carried out in conjunction 
with the ESIA.  


Performance Standard #7: Indigenous Peoples  
Objectives:  


• Ensure that the process fosters full respect for the dignity, human rights, 
aspirations, cultures and natural resource-based livelihoods of indigenous peoples.  


• Avoid adverse impacts of projects on communities of indigenous peoples or when 
avoidance is not feasible, minimize, mitigate or compensate for such impacts, while 
providing opportunities for development benefits in a culturally appropriate manner.  


• Establish and maintain an ongoing relationship with indigenous peoples affected by 
a project throughout the life of the project.  


• Foster good faith negotiation based on informed participation with indigenous 
peoples when projects are located on traditional or customary lands under use by 
those peoples.  


• Respect and preserve the culture, knowledge and practices of indigenous peoples.  


Major Requirements:  


• Identify, through the ESIA process, all communities of indigenous peoples who 
may be affected by the project within the project’s area of influence as well as the 
nature and degree of the expected (though unavoidable) social, cultural and 
environmental impacts on them.  


• If unavoidable, minimize, mitigate or compensate for identified impacts in a 
culturally appropriate manner. Develop proposed action with informed participation 
and contained in a time-bound Indigenous Peoples Development Plan, or a 
broader community development action plan with separate components for 
indigenous peoples.  


• Establish an ongoing relationship with the affected communities of indigenous 
peoples from early design through the life of the project. In projects with adverse 
impacts on such peoples, the consultation process will ensure their free, prior and 
informed consultation and facilitate their informed participation on matters directly 
affecting them, such as proposed mitigation measures, the sharing of development 
benefits and implementation issues. The process of engagement will be culturally 
appropriate and commensurate with the risks and potential impacts to the 
indigenous peoples, and will include involvement of indigenous peoples’ 
representative bodies (councils of elders, etc.), will include both women and men of 
various age groups as culturally appropriate, will provide sufficient time for 
collective decision-making by the peoples, will facilitate the peoples’ expression of 
views, concerns and proposals in the language of their choice, without 
manipulation or coercion, and will ensure that the project grievance mechanism is 
culturally appropriate and accessible for the indigenous peoples.  


• Seek to identify through the process of free, prior and informed consultation, 
opportunities for culturally appropriate development benefits, commensurate with 
the degree of project impacts with the aim of improving their standard of living and 
fostering the long-term sustainability of the natural resource on which they depend.  


• Consider feasible alternative project designs to avoid any relocation of indigenous 
peoples from their community held traditional or customary lands under use. If such 
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relocation is unavoidable, the client will not proceed with the project unless it enters 
into a good faith negotiation with the affected communities of indigenous peoples 
and documents their informed participation and the successful outcome of 
negotiations. (Any relocation will be consistent with the Resettlement Planning and 
Implementation requirements of Performance Standard #5, and the relocated 
indigenous peoples should be able to return to their traditional or customary lands 
should the reasons for their relocation cease to exist.  


Performance Standard #8: Cultural Heritage  
Objectives:  


• Protect cultural heritage from the adverse impacts of project activities and support 
its preservation  


• Promote the equitable sharing of benefits from the use of cultural heritage in 
business activities  


Major Requirements:  
• Comply with relevant national law on protection of cultural heritage, including 


national law implementing the host country’s obligations under the Convention 
Concerning the Protection of the World Cultural and Natural Heritage and other 
relevant international laws, and protect and support cultural heritage by 
undertaking internationally recognized practices for the protection, field-based 
study and documentation of cultural heritage. Retain qualified experts to assist in 
the ESIA where required, based on the requirements which follow.  


• The project site selections and design will be undertaken to avoid significant 
damage to cultural heritage. Where the project location is expected to be within an 
area where cultural heritage is found, either during construction or during 
operations, chance find procedures must be established through the ESIA. 
Findings will not be disturbed until an assessment by a competent specialist is 
made and actions are identified consistent with the requirements of this 
Performance Standard.  


• Where a project may affect cultural heritage, consult with affected communities 
who use, or have used within living memory, the cultural heritage for longstanding 
cultural purposes to identify cultural heritage of importance, and incorporate into 
the decision-making process the views of the affected communities. Consultation 
will also extend to relevant national or local regulatory agencies entrusted with the 
protection of cultural heritage.  


• No removal of cultural heritage is permitted unless there are no technically or 
financially feasible alternatives or the overall benefits of the project outweigh the 
anticipated cultural heritage loss. Any removal of cultural heritage will be conducted 
by the best available technique.  


• In the case of critical heritage (internationally recognized heritage of communities 
who use, or have used within living memory, the cultural heritage for long standing 
cultural purposes) such heritage will not be significantly altered, damaged or 
removed. In exceptional cases, where a project may significantly damage such 
heritage and the damage or loss may endanger the cultural or economic survival of 
communities within the host country, consult with the affected communities, 
conduct good faith negotiation and document the successful outcome. Any other 
impacts on such heritage must be appropriately mitigated with informed 
participation of the affected communities.  


• In the case of legally protected cultural heritage where the project is located within 
a legally protected area or defined buffer zone, in addition to the requirements 







 


Chapter-2: Legal Policy & Institutional Framework 
This chapter presents legal provisions and describes the emission standards 
set by the Ministry of Environment and Forests (MoEF) for Coal-based 
Thermal Power Plant. 


 


 


 


En
vi


ro
nm


en
t  


&
 S


oc
ia


l  
Im


pa
ct


 A
ss


es
sm


en
t S


tu
dy


 
fo


r 6
x6


60
 M


W
 S


a
sa


n 
Ul


tra
 M


eg
a


 P
ow


er
 P


ro
je


ct
  


a
t S


a
sa


n 
V


illa
ge


, S
in


gr
a


ul
i (


ea
rli


er
 S


id
hi


), 
M


a
d


hy
a


 P
ra


d
es


h  


 Cl
ie


nt
: S


as
an


 P
ow


er
 L


im
ite


d,
 


A
 w


ho
lly


 o
w


ne
d


 su
bs


id
ia


ry
 o


f R
el


ia
nc


e 
Po


w
er


 L
im


ite
d 


Co
ns


ul
ta


nt
: G


IS
 E


na
bl


ed
 E


nv
iro


nm
en


t  
&


 N
eo


-g
ra


ph
ic


 C
en


tre
 (G


RE
EN


C
)  


PAGE 


2-11 


stated above for critical cultural heritage, the project will comply with defined 
national or local cultural heritage regulations of the protected area management 
plans; consultation will be undertaken with area sponsors and manager, local 
communities and other key stakeholders on the proposed project, and additional 
programs will be implemented to promote and enhance the conservation aims of 
the protected area.  


2.3.2 Equator Principles 
The Equator Principles state that adopting financial institutions will provide loans directly to 
projects only under the following circumstances: 


• Scope: The Principles apply to projects over 10 million US dollars.  


• Principle 1: Review and Categorization: The risk of the project is categorized in 
accordance with internal guidelines based on the environmental and social screening 
criteria of the IFC. Projects are classified, relating to social or environmental impacts, in 
Category A (significant impacts), Category B (limited impacts) and Category C (minimal 
or no impacts).  


• Principle 2: Social and Environmental Assessment: For all medium or high risk 
projects (Category A and B projects), Project Proponents have to complete an 
Environmental Assessment, the preparation of which must meet certain requirements 
and satisfactorily address key environmental and social issues.  


• Principle 3: Applicable Social and Environmental Standards: The Environmental 
Assessment report addresses baseline environmental and social conditions, 
requirements under host country laws and regulations, applicable international treaties 
and agreements, sustainable development and use of renewable natural resources, 
protection of human health, cultural properties, and biodiversity, including endangered 
species and sensitive ecosystems, use of dangerous substances, major hazards, 
occupational health and safety, fire prevention and life safety, socio-economic impacts, 
land acquisition and land use, involuntary resettlement, impacts on indigenous peoples 
and communities, cumulative impacts of existing projects, the proposed project, and 
anticipated future projects, participation of affected parties in the design, review and 
implementation of the project, consideration of feasible environmentally and socially 
preferable alternatives, efficient production, delivery and use of energy, pollution 
prevention and waste minimization, pollution controls (liquid effluents and air emissions) 
and solid and chemical waste management.  


• Principle 4: Action Plan and Management System: Based on the Environmental 
Assessment, Equator banks then make agreements with their clients on how they 
mitigate, monitor and manage those risks through a 'Social Environmental Management 
Plan'.  


• Principle 5: Consultation and Disclosure: For risky projects, the borrower consults 
with stakeholders (NGOs and project affected groups) and provides them with 
information on the risks of the project. The borrower has to consult the project affected 
communities in a structured and culturally appropriate manner. The process will ensure 
free, prior and informed consultation for affected communities.  


• Principle 6: Grievance Mechanism: The borrower will establish a grievance 
mechanism as part of the management system.  


• Principle 7: Independent Review: For the Assessment, Assessment Plan and 
consultation process.  







 


Chapter-2: Legal Policy & Institutional Framework 
This chapter presents legal provisions and describes the emission standards 
set by the Ministry of Environment and Forests (MoEF) for Coal-based 
Thermal Power Plant. 


 


 


 


En
vi


ro
nm


en
t  


&
 S


oc
ia


l  
Im


pa
ct


 A
ss


es
sm


en
t S


tu
dy


 
fo


r 6
x6


60
 M


W
 S


a
sa


n 
Ul


tra
 M


eg
a


 P
ow


er
 P


ro
je


ct
  


a
t S


a
sa


n 
V


illa
ge


, S
in


gr
a


ul
i (


ea
rli


er
 S


id
hi


), 
M


a
d


hy
a


 P
ra


d
es


h  


 Cl
ie


nt
: S


as
an


 P
ow


er
 L


im
ite


d,
 


A
 w


ho
lly


 o
w


ne
d


 su
bs


id
ia


ry
 o


f R
el


ia
nc


e 
Po


w
er


 L
im


ite
d 


Co
ns


ul
ta


nt
: G


IS
 E


na
bl


ed
 E


nv
iro


nm
en


t  
&


 N
eo


-g
ra


ph
ic


 C
en


tre
 (G


RE
EN


C
)  


PAGE 


2-12 


• Principle 8: Covenants: Incorporation of covenants linked to compliance. Compliance 
with the plan is required in the covenant. If the borrower doesn't comply with the agreed 
terms, the bank will take corrective action, which if unsuccessful, could ultimately result 
in the bank canceling the loan and demanding immediate repayment.  


• Principle 9: Independent Monitoring and Reporting: Over the life of the loan, in 
Category A and, if necessary in Category B, an independent expert is consulted.  


• Principle 10: EPFI Reporting: Each EPFI commits to report publicly at least annually 
about its Equator Principles implementation processes and experience.  


 


Equator Principles Financial Institutions (EEPIs) are required to categorize Projects 
according to the magnitude of its potential impacts based on the environmental and social 
screening criteria of IFC. Projects are designated as Category A, B or C when it 
represents, respectively, a high, medium or low level of risk as per the following: 


 


Category A: Projects with potential significant adverse social or environmental impacts 
that is diverse, irreversible or unprecedented; 


Category B: Projects with potential limited adverse social or environmental impacts that 
are few in number, site-specific, largely reversible, and readily addressed through 
mitigation measures; or 


Category C: Projects with minimal or no adverse social or environmental impacts. 


2.4 IMPORTANT ENVIRONMENT LEGISLATION 
The environmental regulations, legislations and policy guidelines and control that may 
impact the project are the governed by various Government agencies. The principal 
environmental regulatory agency in India is Ministry of Environment and Forest (MoEF), 
Delhi. MoEF formulates environmental policies/standards/guidelines and also accords 
environmental clearances. The relevant standards, which are of significance to the 
proposed project, are discussed in the section below. 


The important environmental legislations related to   a Thermal Power Plant are given in 
Table 2.1. 


TABLE 2.1- KEY ENVIRONMENT LEGISLATION 


Name Scope and Objectives Key Areas Operational Agencies/ 
Key Players 


Water (Prevention 
and Control of 
Pollution) Act 1974 


To provide for the 
prevention and control of 
water pollution and 
enhancing quality of 
water 


Control of Sewage 
and industrial 
effluent discharges 


Central and State 
Pollution Control 
Boards 


Air (Prevention and 
Control of Pollution) 
Act 1981 


To provide for the 
prevention and control of 
air pollution 


Controls emission 
and air pollutants 


Central and State 
Pollution Control 
Boards 


Forest Conservation 
Act 1980 


To halt rapid 
deforestation and 
environmental 
degradation 


Restriction on de-
reservation and 
using forests for 
non-forest purpose 


Central Government 


Environment 
Protection Act 1986 
Environment 


To provide for the 
protection and 
improvement of 


An umbrella 
Legislation; 
supplements 


Central Government, 
nodal agencies MoEF, 
can delegate powers to 
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Name Scope and Objectives Key Areas Operational Agencies/ 
Key Players 


Protection Rules 
1989 


environment pollution laws department of 
environment 


Forest (Conservation) 
Rules 1981 


To provide for the 
protection and 
improvement of the 
forests 


A legislation to 
protect forests and 
forest products 


Central Government, 
nodal agencies MoEF, 
can delegate powers to 
Department of Forest 


Noise Pollution 
(Prevention & 
Control) Rules 2000 


To control and take 
measures for abatement 
of noise and ensure that 
the level does not cross 
specified standards 


Noise in urban 
area and around 
industrial sites 


Central Government, 
nodal agencies MoEF, 
State governments 


Hazardous Wastes 
(Management And 
Handling) Rules, 
1989 


To the adequate 
handling of hazardous 
materials or wastes 


Hazardous waste 
generated from the 
industrial activity 


Central Government, 
Nodal Agencies MoEF, 
CPCB 


Public Liability 
Insurance Act, 1991 


To provide for public 
liability- insurance for the 
purpose of providing 
immediate relief to the 
persons affected by 
accident occurring while 
handling any hazardous 
substance and for 
matters connected 
therewith or incidental 
thereto 


To provide public 
liability insurance 
during risk material 
handling 


Central Government, 
Nodal Agencies MoEF, 
State Govt. 


2.5 NATIONAL ENVIRONMENT AND POLLUTION STANDARDS 


2.5.1 Ambient Air Quality Standards 
The standards of the air quality are set at a level necessary for an adequate margin of 
safety, to protect the public health, vegetation and property.  The Ambient Air Quality 
standards have been notified by the Ministry of Environment and Forests (vide Gazette 
Notification dated 16th Nov 2009). The standards   are given in Table 2.2. 


TABLE 2.2- NATIONAL AMBIENT AIR QUALITY STANDARDS 


Pollutant 


Concentration in µg/mg3 


Time 
Industrial, Residential, 


Rural & 
other areas 


Ecologically Sensitive 
area (Notified by 


Central Govt.) 
Sulphur Dioxide 
(µg/m3) 


Annual Avg.* 
24 hours** 


50 
80 


20 
80 


Oxides of Nitrogen 
(µg/m3) 


Annual Avg. 
24 hours 


40 
80 


30 
80 


PM10 (µg/m3) Annual Avg. 
24 hours 


60 
100 


60 
100 


PM2.5 (µg/m3) Annual Avg. 
24 hours 


40 
60 


40 
60 


Ozone (µg/m3) 8 hours** 
1 hour** 


100 
180 


100 
180 


Lead (µg/m3) Annual Avg. 
24 hours 


0.50 
1.00 


0.5 
1.00 
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Pollutant 


Concentration in µg/mg3 


Time 
Industrial, Residential, 


Rural & 
other areas 


Ecologically Sensitive 
area (Notified by 


Central Govt.) 
Carbon Monoxide 
(mg/m3) 


8 hours 
1 hour 


2 
4 


2 
4 


Ammonia (NH3) 
(µg/m3) 


Annual Avg. 
24 hours 


100 
400 


100 
400 


Source: Gazette of India Notification, dated 16th Nov, 2009 
* Annual Arithmetic Means of minimum 104 measurements in a year at a particular site taken twice a week 24 hourly at 
uniform intervals  
** 24 hourly or 8 hourly or 01 hourly monitored values, as applicable shall be complied with 98% of the time in a year. 2% of 
the time they may exceed the limits but not on two consecutive days of monitoring 


TABLE 2.3- AMBIENT AIR QUALITY STANDARDS IN RESPECT OF NOISE 
Category of Area Zone Limits in dB(A) Leq* 


 Day Time Night Time 
Industrial Area 75 70 


Commercial Area 65 55 
Residential Area 55 45 


Silence Zone 50 40 
Source:  Pollution Control Acts Rule and Notifications issued there under by Central Pollution Control Board ( Gazette 
Notfication dtd 14th Feb 2000. 
Note:-  1. Day time shall mean from 6.00 a.m. to 10.00 p.m. 
 2. Night time shall mean from 10.00 p.m. to 6.00 a.m. 
 3. Silence zone is an area comprising not less than 100 meters around hospitals, educational institutions, courts, 


religious, places or any other area which is declared as such by the competent authority 
 4. Mixed categories of area may be declared as one of the four above mentioned categories by the competent 


authority. 
 


2.5.2 Effluent Discharge Standards 
For the purpose of protecting and improving the quality of the environment and preventing 
and abating environmental pollution, the standard for discharge of environmental 
pollutants from the industries, operations and processes are stipulated under 
Environmental Protection Rules 1993. The general standards for discharge effluent in 
surface water bodies are given in Table 2.4. 


TABLE 2.4- EFFLUENT DISCHARGE STANDARDS 


S No Parameters Unit 
Standards 


Discharge into inland 
surface waters 


Land for Irrigation 


1. Colour and Odour 
- 


Efforts should be made to 
remove colour & 
unpleasant odour  


Efforts should be made 
to remove colour & 
unpleasant odour  


2. Suspended Solids mg/l 100 200 
3. Particle size of suspended solids - Shall pass 850 micron IS 


sieve 
NS 


4. pH value - 5.5 to 9.0 5.5 to 9.0 
5. Temperature (Max) ˚C Shall not exceed 5˚C 


above the receiving 
water temperature 


NS 


6. Oil and Grease (Max) mg/l 10.0 10.0 
7. Total residual Chlorine (Max) mg/l 1.0 NS 
8. Ammonical Nitrogen (Max) mg/l 50.0 NS 
9. Total Kjeldah Nitrogen (Max) mg/l 100 NS 


10. Free Ammonia (as in NH3) mg/l 5.0 NS 
11. Biochemical Oxygen Demand: 5 days mg/l 30.0 100 
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S No Parameters Unit 
Standards 


Discharge into inland 
surface waters 


Land for Irrigation 


at 20˚C Max  
12. Chemical Oxygen Demand Max mg/l 250 NS 
13. Arsenic (as As) Max mg/l 0.2 0.2 
14. Mercury (as Hg) Max mg/l 0.01 NS 
15. Lead (as Pb) Max mg/l 0.1 NS 
16. Cadmium (as Cd) Max mg/l 2.0 NS 
17. Hexavalent Chromium (as Cr+6) Max mg/l 0.1 NS 
18. Total Chromium (as Cr) Max mg/l 2.0 NS 
19. Copper (as Cu) Max mg/l 3.0 NS 
20. Zinc (as Zn) Max mg/l 5.0 NS 
21. Selenium (as Sn) Max mg/l 0.05 NS 
22. Nickel (as Ni) Max mg/l 3.0 NS 
23. Cyanide (as Cn) Max mg/l 0.2 0.2 
24. Fluorides (as F) Max mg/l 2.0 NS 
25. Dissolved phosphates (as P) Max mg/l 5.0 NS 
26. Sulphides (as S) Max mg/l 2.0 NS 
27. Phenolic compounds (as C6H5OH) max mg/l 1.0 NS 
28. Radioactive materials: 


α Emitters Max                                 
Β Emitters Max 


µcurie/
ml 


 
10-7 
10-7 


 
10-7 
10-7 


29. Bio-assay Test - 90% survival of fish after 
96 hours in 100% effluent 


90% survival of fish 
after 96 hrs in 100% 
effluent 


30. Manganese (as Mn) mg/l 2.0 NS 
31. Iron (as Fe) mg/l 3.0 NS 
32. Vanadium (as V) mg/l 0.2 NS 
33. Nitrate Nitrogen mg/l 10.0 NS 


Source: Pollution Control Acts Rule &Notifications issued there under, page No.460-463 by Central Pollution Control Board ( 
gazette notification dated 19th May 200 


2.5.3 Standards Applicable for Thermal Power Plant  
The standard applicable for emission of liquid effluents, particulate matter and the 
standards of other parameters during operation from Thermal Power Plant are mentioned 
in Table 2.5 to Table 2.7 respectively. 


A. Standards for Liquid Effluents 
TABLE 2.5- STANDARDS FOR LIQUID EFFLUENTS 


Source Parameter Concentration not to exceed, mg/l 
(except for pH & Temp.) 


Condenser Cooling 
Water (once through 
higher cooling system)  


PH 
Temperature  
Free available chlorine  


6.5 to 8.5 
Not more than 50C than the higher intake 
0.5 


Boiler Blow-down Suspended solids  
Oil & grease  
Copper (Total)  
Iron (Total)  


100 
20 
1.0 
1.0 


Cooling Tower blow-
down 


Free available Chlorine  
Zinc  
Chromium (Total) 
Phosphate  


0.5 
1.0 
0.2 
5.0 
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Source Parameter Concentration not to exceed, mg/l 
(except for pH & Temp.) 


Other corrosion inhibiting 
material 


Limit to be established on case by case 
basis by CPCB in case of UT and State 
Boards in case of states 


Ash pond effluent PH  
Suspended solids 
Oil & grease  


6.5 to 8.5 
100 
20 


Source:  Pollution Control acts, rules, Notification issued there under. Published by Central Pollution Control Board, Series 
PCLS/02/2006: January, 2006 p. 344 * Limit has been revised, please see new limit at Sr. No. 66C of the document Source: 
EPA Notification [S.O. 844(E), dt 19th Nov; 1996] 


B. Standard for the Emission of Particulate Matter  
TABLE 2.6- THERMAL POWER PLANTS: EMISSION STANDARDS 


Generation Capacity Pollutant Emission limit 
Generation capacity 210 MW or more  Particulate matter 150 mg/Nm3 
Generation capacity less than 210 MW Particulate matter 350 mg/Nm3 
Source:  Pollution Control Acts, rules, Notification issued there under. Published by Central Pollution Control Board, Series 
PCLS/02/2006: January, 2006 p. 356 
Depending upon the requirement of local situation, such as protected area, the State Pollution Control Boards and other 
implementing agencies under the Environment (Protection) Act, 1986, may prescribe a limit of 150 mg/Nm3, irrespective of 
generation capacity of the plant. 


C. Standard Height of Stack Emission and the limit of discharge  
TABLE 2.7- THERMAL POWER PLANTS - STACK HEIGHT/LIMITS 


Generation Capacity Stack Height (Metres) 
500 MW and above  275 
200 MW/210 MW and above - less than 500 MW 220 


Less than 200 MW/210 MW  H= 14 Q0.3 where Q is emission rate of SO2 
in kg/hr, and H is Stack height in metres.  


Source:  Pollution Control acts, rules, Notification issued there under. Published by Central Pollution Control Board, Series 
PCLS/02/2006: January, 2006 p. 359; (2) EPA Notification [G.S.R. 742(E), dt. 30th Aug; 1990] 


D. Temperature Limit for Discharge of Condenser Cooling Water from Thermal 
Power Plants is mentioned in the following: 


 New thermal power plants commissioned after June 1, 1999: New thermal power plants, 
which will be using water from rivers/lakes/reservoirs, shall install cooling towers irrespective of 
location and capacity.  


E. Disposal of Fly Ash Notification (1999)    
The main objective of which is to conserve the topsoil, protect the environment and 
prevent the dumping and disposal of fly ash discharged from lignite-based power plants. 
The salient features of the notification are: 


Ash Utilization S.O. 2804(E), 3rd Nov 2009 
“FLY ASH” means and includes all categories or groups of coal or lignite ash generated 
at the thermal power plant such as Electrostatic Precipitator (ESP) ash, dry fly ash, bottom 
ash, pond ash and mound ash.   


Salient Points: 
1. Building Materials, Roads or flyover embankments, Embankment, Compaction and 


Reclamation with in hundred kilometers around the Thermal Power Projects shall be fly 
ash based products. 


2. Chief Engineer (Design) or Engineer-in-Chief of the concerned agency or organization 
of all construction agencies of Central or State or Local Government and private or 
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public sector  to furnish the non-availability of fly ash from thermal power plants in 
sufficient quantities as certified by the power plants, within 100 km of the site if not 
adhered to the stipulation. 


3. Thermal Power Plants : Constitution of a dispute settlement committee which shall 
include the General Manager of the thermal power plant and a representative of the 
relevant Construction and fly ash Brick Manufacturing Industry Association / Body, as 
the case may be at Power Plant 


4. TPP to submit “Annual Implementation Report” (for period 1st April to 31st March) 
providing information on compliance of provision to SPCB / CPCB / RO, MoEF and also 
in the Annual report of the agency. 


5. Pond ash to made available free of any charge on “as is where basis” 
6. At least 20% of dry ESP fly ash shall be made available free of charge to units 


manufacturing fly ash or clay-fly ash bricks, blocks and tiles on a priority basis over 
other users.   


Minimum Fly Ash Content for building materials or products to qualify as “fly ash based 
products” category shall be as given in below. 


TABLE 2.8- FLY ASH CONTENT IN BUILDING PRODUCTS 
S. No. Building Materials or Products Minimum % of fly ash by weight 


1. 
 
 


Fly ash bricks, blocks, tiles, etc. made 
with fly ash, lime, gypsum, sand, stone 
dust, cement, etc. (without clay). 


50% of total raw material. 
 


2. Paving blocks, paving tiles, checker 
tiles, mosaic tiles, roofing sheets, pre-
cast elements, etc. wherein cement is 
used as binder. 


Usage of PPC (IS1489:Part-1)  or PSC (IS-
455) or 15% of OPC (IS-269/8112/12269) 
content.  


3. Cement. 15% of total raw materials. 
4. Clay based building materials such as 


bricks, blocks, tiles, etc. 
25% of total raw materials. 


5. Concrete, mortar and plaster. Usage of PPC (IS1489:Part-1)  or PSC (IS-
455) or 15% of OPC (IS-269/8112/12269) 
content. 


Old and Existing Stations: units in operation before 3rd November, 2009 to achieve the 
target of fly ash utilization as per the tables given below. 


TABLE 2.9- GUIDELINES FOR ASH UTILISATION FOR OLD AND EXISTING POWER STATIONS 
Percentage Utilization of Fly Ash  Year  from the date of issue of  notification 


At least 50% of fly ash generation One year. 
At least 60% of fly ash generation Two years 
At least 75% of fly ash generation Three years 
At least 90% fly ash generation Four years 
100% fly ash generation Five years 


New Stations commissioned after 3rd November, 2009 to achieve the target of fly ash 
utilization as per table given below. 


TABLE 2.10- GUIDELINES FOR ASH UTILISATION FOR NEW POWER STATIONS 
Fly ash utilization level Years from the date of commissioning 


At least 50% of fly ash generation One year  
At least 70% of fly ash generation Two years   
At least 90% of fly ash generation Three years   
100% of fly ash generation Four Years 







 


Chapter-2: Legal Policy & Institutional Framework 
This chapter presents legal provisions and describes the emission standards 
set by the Ministry of Environment and Forests (MoEF) for Coal-based 
Thermal Power Plant. 
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The unutilized fly ash in relation to the target during a year, if any, shall be utilized within 
next two years in addition to the targets stipulated for these years.  The unutilized fly ash 
accumulated during first three years (the difference between the generation and utilization 
target) shall be utilized progressively over next five years in addition to 100% utilization of 
current generation of fly ash.”; 


F. The Batteries (Management and Handling) Rules, 2001     
The MOEF has issued final Batteries (M&H) Rules, 2001 and its subsequent amendments 
4th May, 2010 to control the hazards associated with the backyard smelting and 
unauthorized reprocessing of lead acid batteries.    


Manufacturers/ Assemblers/ Re-conditioners/ Importers/ Recyclers/ Auctioneers/ Users/ 
bulk Consumers are required to submit half yearly returns to the SPCB who have been 
designated as the Prescribed Authority. The forms have been designed in such a manner 
as to enable easy verification of responsibilities fixed for every one under the rules.  


The amendment dtd 4th May 2010   clarifies “  bulk consumer-means a consumer such as 
the Departments of Central Government like Railway Defence, Telecom, Posts and 
Telegraph, the Departments of State Government, the Undertakings, Boards and other 
agencies or companies who purchase hundred or more than hundred batteries per 
annum;".  


G. Hazardous Waste Rule 
There are several legislation that directly or indirectly deal with hazardous waste. The 
relevant legislation are the Factories Act, 1948, the Public Liability Insurance Act, 1991, 
the National Environment Tribunal Act, 1995 and some notifications under the 
Environmental Protection Act of 1986. A brief description of each of these is given below. 


Under the EPA 1986, the MoEF has issued several notifications to tackle the problem of 
hazardous waste management. These include: 


• Hazardous Wastes (Management and Handling) Rules, 1989, which brought out a 
guide for manufacture, storage and import of hazardous chemicals and for 
management of hazardous wastes.  


• Biomedical Waste (Management and Handling) Rules, 1998, were formulated along 
parallel lines, for proper disposal, segregation, transport etc. of infectious wastes.  


• Municipal Wastes (Management and Handling) Rules, 2000, whose aim was to 
enable municipalities to dispose municipal solid waste in a scientific manner.  


 


2.6 INTERNATIONAL FINANCE CORPORATION STANDARDS FOR THERMAL 
POWER PLANT 


These standards in general are applicable to air, noise and water Environment.  


2.6.1 Emission Standards of Thermal Power Plant 
US Exim Bank Environmental Guidelines 
US Exim Bank has formulated Environmental procedures and Guidelines (14th August, 
2008) and supplementary guidelines (9th March, 2010). Annexure – G is part of above 
supplementary guidelines. This categorizes project based on carbon intensity and expects 
Project Proponent to adopt verifiable measures, to reduce Green House Gas Emissions 
(CO2) and limit the same to 850 gm of CO2 per kWh or less. 


 







 


Chapter-2: Legal Policy & Institutional Framework 
This chapter presents legal provisions and describes the emission standards 
set by the Ministry of Environment and Forests (MoEF) for Coal-based 
Thermal Power Plant. 
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World Bank Guidelines 
World Bank stipulates emission standards based on Air shed type (Good, Moderate and 
poor) and size of unit and type of fuel fired.      


GOI Emission standards 
Ministry of Environment and Forests stipulates emission standards for Particulate matter 
depending on capacity of the boiler and stipulates Stack height for wider dispersal of 
pollutants like SO2 and NOX. Further, it envisages space for FGD in units of 500MW and 
above for retrofitting if required. 


TABLE 2.11- COMPARISON OF EMISSION STANDARDS 
Environmental 


Aspect GOI Regulations IFC Guidelines World Bank 
Guidelines 


SO2 Emissions No Standards for Coal Based 
power plants 
Stack Height of 275 m 


850 mg/Nm3 
 


2000 mg/Nm3 
 


NOX Emissions No Standards for Coal Based 
power plants 


510 mg/Nm3 
 


750 mg/Nm3 
 


SPM 
Emissions 


150 mg/Nm3 as per Notification 
100 mg/Nm3 as per CREP 


50 mg/Nm3 
 


50 mg/Nm3 
 


CO2 Emissions No Limit 850 gm/KWhr (Max)#  
#:  Annexure – G part of supplementary guidelines categorizes project based on carbon intensity and expects Project 
Proponent to adopt verifiable measures to reduce Green House Gas Emissions (CO2) and limit the same to 850 gm of CO2 
per kWh or less. 


2.6.2 Ambient Air Quality Standards 
Ministry of environment and Forests identifies two categories as air quality namely- 
Sensitive and Industrial, Residential, Rural & Other Areas under National Ambient Air 
Quality standards. USEXIM has No Specific Standards. However, WHO guidelines 
presented in Table 2.12 are to be used only for carrying out an environment assessment 
in the absence of local ambient standards. However, depeding on compliance Areas are 
divided in to two categories namely - Non Degraded Area and Degraded Area.  World 
Bank categories of air shed in to three such as Good, Moderate and Poor. India has its 
own NAAQS, so this is only to be considered as guideline for Indian conditions. 


TABLE 2.12- COMPARISON OF AMBIENT AIR QUALITY STANDARDS ON 24 HOURLY BASIS 
Parameter India (µg/m3) World Bank (µg/m3) WHO (µg/m3) EU (µg/m3) 


SO2 80 150 125 80-120 
NOX 80 150 200 (1hr) 200 
SPM 200## 150   
PM10 100  150-230 150 
PM2.5 60    
##: Omitted in the Revised NAAQS notification. 
Source:  IFC EHS Guidelines, April 30, 2007  


2.6.3 Effluent Standards Applicable for Thermal Power Plant  
The effluent levels presented in Table 2.13 (for the applicable parameters) should be 
achieved daily without dilution. 







 


Chapter-2: Legal Policy & Institutional Framework 
This chapter presents legal provisions and describes the emission standards 
set by the Ministry of Environment and Forests (MoEF) for Coal-based 
Thermal Power Plant. 
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TABLE 2.13- STANDARDS FOR EFFLUENTS FROM THERMAL POWER PLANTS 


Parameters 
GOI Standards World Bank Standards 


Thermal Power Plant Specific Standards 
Condenser Cooling Water 
pH 6.5 - 8.5 6-9 
Temperature Cooling towers for inland 


stations  
<3oC % 


 Free Available Chlorine (mg/l) 0.5 N.S. 
Total Residual Chlorine* (mg/l) N.S. 0.2 
Boiler Blowdown   
Suspended Solids (mg/l) 100 50 
Oil & Grease (mg/l) 20 10 
Copper (total) (mg/l) 1.0 0.5 
Iron (total) (mg/l) 1.0 1.0 
Cooling Tower Blowdown 
Free Available Chlorine (mg/l) 0.5 NS 
Total Residual Chlorine* (mg/l) N.S. 0.2 
Zn (mg/l) 1.0 1.0 
Cr (total) (mg/l) 0.2 0.5 
PO4 (mg/l) 5.0 NS 
Ash Pond Effluent   
pH 6.5 - 8.5 6-9 
Suspended Solids (mg/l) 100 50 
Oil  & Grease (mg/l) 10 10 
Source:  PPAH, World Bank Group, Effective July 1998  
 


2.6.4 Standards Applicable for Ambient Noise  
As mentioned in PPAH document of World Bank Group, Noise abatement measures 
should achieve either the levels given below in Table 2.14 or a maximum increase in 
background levels of 3 decibels (measured on the A scale) [dB(A)]. 


TABLE 2.14: AMBIENT NOISE STANDARDS 


Receptor 
Maximum allowable Leq (hourly measurement) in 


dB(A) 
Day (07:00-22:00) Night (22:00-07:00) 


Residential, Institutional, Educational 55 45 
Industrial, Commercial 70 70 
Source:  PPAH, World Bank Group, Effective July 1998  


2.7 INDIAN LABOUR LAWS 
All the workmen of the company are required to be governed by the relevant Indian Labour 
laws, which are stated below: 


2.7.1 Workmen's Compensation Act, 1923 
The Workmen's Compensation Act, 1923 is one of the important social security 
legislations. It aims at providing financial protection to workmen and their dependants in 
case of accidental injury by means of payment of compensation by the employers.  


Main Provisions and Scope of the Act  







 


Chapter-2: Legal Policy & Institutional Framework 
This chapter presents legal provisions and describes the emission standards 
set by the Ministry of Environment and Forests (MoEF) for Coal-based 
Thermal Power Plant. 
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Under the Act, the State Governments are empowered to appoint Commissioners for 
Workmen's Compensation for (i) settlement of disputed claims, (ii) disposal of cases of 
injuries involving death, and (iii) revision of periodical payments. Sub-section (3) of Section 
2 of the Act, empowers the State Governments to extend the scope of the Act to any class 
of persons whose occupations are considered hazardous after giving three months notice 
to be published in the Official Gazette. Similarly, under Section 3(3) of the Act, the State 
Governments are also empowered to add any other disease to the list mentioned in Parts 
A and B of Schedule – II and the Central Government in case of employment specified in 
Part C of Schedule III of the Act. 


Compensation  
In case of death and Permanent total disablement the minimum amount of compensation 
fixed is Rs. 80,000 and Rs. 90,000 respectively. The existing wage ceiling for computation 
of maximum amount of compensation is Rs. 4000. The maximum amount of compensation 
payable is Rs. 4.56 lakh in the case of death and Rs. 5.48 lakh in the case of permanent 
total disablement. 


2.7.2 The Trade Unions Act, 1926 
The Trade Unions Act, 1926 provides for registration of trade unions (including association 
of employers) with a view to render lawful organization of labour to enable collective 
bargaining. The Act also confers on a registered trade union certain protection and 
privileges. 


2.7.3 Payment of Wages Act, 1936 
Every employer shall be responsible for the payment to persons employed by him of all 
wages required to be paid under this Act: 


Provided that in the case of persons employed (otherwise than by a contractor) –  


• In factories if a person has been named as the manager of the factory under clause (f) 
of sub-section (1) of section 7 of the Factories Act 1948 (63 of 1948) ;  


• In industrial or other establishments if there is a person responsible to the employer for 
the supervision and control of the industrial or other establishments; 


• Upon railways (otherwise than in factories) if the employer is the railway administration 
and the railway administration has nominated a person in this behalf for the local area 
concerned.  


The person so named the person so responsible to the employer or the person so 
nominated as the case may be shall also be responsible for such payment.  


2.7.4 The Industrial Disputes Act, 1947 
The objective of the Industrial Disputes Act is to secure industrial peace and harmony by 
providing machinery and procedure for the investigation and settlement of industrial 
disputes by negotiations. 


The Act also lays down 
• The provision for payment of compensation to the Workman on account of closure or 


lay off or retrenchment.  
• The procedure for prior permission of appropriate Government for laying off or 


retrenching the workers or closing down industrial establishments  
• Unfair labour practices on part of an employer or a trade union or workers. 







 


Chapter-2: Legal Policy & Institutional Framework 
This chapter presents legal provisions and describes the emission standards 
set by the Ministry of Environment and Forests (MoEF) for Coal-based 
Thermal Power Plant. 
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2.7.5 Factories Act, 1948 
The Factories Act, is a social legislation, which has been enacted for occupational safety, 
health and welfare of workers at work places. This legislation is being enforced by 
technical officers i.e. Inspectors of Factories, Dy. Chief Inspectors of Factories who work 
under the control of the Chief Inspector of Factories. 


2.7.6 Minimum Wages Act, 1948 
The object of the Act is to prevent exploitation of labour, prevent employment of sweated 
labour in the interests of general public and so in prescribing minimum wage rates, the 
capacity of the employer need not be taken into account. 


2.7.7 Employees State Insurance Act, 1948 
Employees State Insurance (ESI) Scheme for India is an integrated social security act 
tailored to provide Social protection to workers and their dependents, in the organised 
sector, in contingencies, such as Sickness, Maternity and Death or Disablement due to an 
employment injury or Occupational hazard.   


Main Provisions 


• Every factory or establishment to which this Act applies shall be registered within such 
time and in such manner as may be specified in the regulations made in this behalf.  


• It provided for an integrated need based social insurance scheme that would protect 
the interest of workers in contingencies such as sickness, maternity, temporary or 
permanent physical disablement, death due to employment injury resulting in loss of 
wages or earning capacity.  


• It also provided for six social security benefits:-  
 Medical Benefit  
 Sickness Benefit (SB) 
 Maternity Benefit (MB)  
 Disablement Benefit 
 Dependants' Benefit(DB) 
 Funeral Expenses  


2.7.8 Employees Provident Fund and Miscellaneous Provisions Act, 1952 
The Employees' Provident Funds and Miscellaneous Provisions Act, 1952 applies to every 
factory engaged in any industry specified in Schedule - I of the Act and in which 20 or 
more persons are employed and to other establishments like road motor transport 
establishments, hotels, restaurant cinema theatres, hospitals etc. as notified by Central 
Government in the Official Gazette. 


The Act provides for the institution of compulsory Provident Fund, Pension Fund and 
Deposit Linked insurance Fund for the benefit of the employees in factories and other 
establishments. 


2.7.9 The Maternity Benefits Act, 1961 
Objective 
The Maternity Benefit Act aims to regulate the employment of women in certain 
establishments for certain periods before and after child-birth and to provide for maternity 
benefits including maternity leave, wages, bonus, nursing breaks etc. 


 







 


Chapter-2: Legal Policy & Institutional Framework 
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set by the Ministry of Environment and Forests (MoEF) for Coal-based 
Thermal Power Plant. 


 


 


 


En
vi


ro
nm


en
t  


&
 S


oc
ia


l  
Im


pa
ct


 A
ss


es
sm


en
t S


tu
dy


 
fo


r 6
x6


60
 M


W
 S


a
sa


n 
Ul


tra
 M


eg
a


 P
ow


er
 P


ro
je


ct
  


a
t S


a
sa


n 
V


illa
ge


, S
in


gr
a


ul
i (


ea
rli


er
 S


id
hi


), 
M


a
d


hy
a


 P
ra


d
es


h  


 Cl
ie


nt
: S


as
an


 P
ow


er
 L


im
ite


d,
 


A
 w


ho
lly


 o
w


ne
d


 su
bs


id
ia


ry
 o


f R
el


ia
nc


e 
Po


w
er


 L
im


ite
d 


Co
ns


ul
ta


nt
: G


IS
 E


na
bl


ed
 E


nv
iro


nm
en


t  
&


 N
eo


-g
ra


ph
ic


 C
en


tre
 (G


RE
EN


C
)  


PAGE 


2-23 


Prohibited Period of Employment or Work  
The employment of women, or work by women in any establishment during the six weeks 
following the day of delivery or miscarriage 


Payment of Maternity Benefit 
Every woman shall be entitled to, and her employer shall be liable for, the payment of 
maternity benefit at the rate of average daily wage for the period of her actual absence, 
and any period of her actual absence, and any period immediately following the date of 
delivery and including the actual day for her delivery. In addition to the maternity benefit, 
every woman shall also be entitled to receive a medical bonus of Rs. 250/- if no prenatal 
confinement and post natal care is provided free of charge. 


Eligibility for Maternity Benefit 
A woman shall be entitled to maternity benefit only if she has actually worked in an 
establishment of the employer for a period of not less than eighty days in the twelve 
months immediately preceding the date of her expected delivery  


Maximum Period of Maternity Benefit:  
Maximum twelve weeks of, which not more than six weeks shall proceed the date of her 
expected delivery  


2.7.10 Personal Injuries (Emergency Provisions) Act, 1962 
An Act to make provision for the grant of relief in respect of certain personal injuries 
sustained during the period of the Emergency. 


2.7.11 The Payment of Bonus Act, 1965 
An Act to provide for the payment of Bonus to persons employed in certain establishments 
and for matters connected therewith 


Main Provisions 


• Subject to other provisions: — Minimum bonus shall be 8.33% of salary/wages earned 
or Rs. 100 whichever is higher. 


• If allocable surplus exceeds the amount of minimum bonus, then bonus shall be 
payable at higher rate subject to a maximum 20% of salary/wages. 


• Computation of bonus is to be worked out as per Schedule I to IV of the Act.  


Penal Provisions 


• Imprisonment up to 6 months and or fine up to RS 1000/-. 


2.7.12 Contract Labour (Regulation and Abolition) Act, 1970 
An Act to regulate the employment of contract labour in certain establishments and to 
provide for its abolition in certain circumstances and for matters connected therewith. 


Responsibilities 
The Act enjoins joint and several responsibilities on the Principal Employer and the 
Contractor. The Principal Employer should ensure that the Contractor does the following: 


• Pays the wages as determined by the Government, if any, or;  
• Pays the wages as may be fixed by the Commissioner of Labour. 
• In their absence pays fair wages to contract labourer. 
• Provides the following facilities: 
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 Canteen (if employing 100 or more workmen in one place) and if the work is likely 
to last for 6 months or more. 


 Rest rooms where the workmen are required to halt at night and the work is likely 
to last for 3 months or more. 


 Requisite number of latrines and urinals - separate for men and women. 
 Drinking water. 
 Washing. 
 First Aid. 
 Crèche 


• Maintains various registers and records, displays notices, abstracts of the Acts, Rules 
etc. 


• Issues employment card to his workmen, etc. 


Checklist for Principal Employer 


• Registration of the Establishment. 
• Display of the following notices rate of wages, hours of work, wage period, date of 


payment of wages, date of payment of unpaid wages and name and address of the 
inspector having jurisdiction.  


• Maintenance and Preservation of Register of Contractor. 
• Filing of Return of Commencement and Completion of the Contract. 
• Filing of Annual Return.  
• Supervising the responsibilities of Contractor to avoid enjoining of the liabilities.  
• Ensure provision that facilities of Canteen, Drinking Water, Washing, Rest Room, 


Latrines and Urinals, First Aid, Crèche are provided by the Contractor.  


2.7.13 The Payment of Gratuity Act, 1972 
The Act provides for the payment of gratuity to workers employed in every factory, shop & 
establishments or educational institution employing 10 or more persons on any day of the 
preceding 12 months. A shop or establishment to which the Act has become applicable 
shall continue to be governed by the Act even if the number of persons employed falls 
bellows 10 at any subsequent stage. 


All the employees irrespective of status or salary are entitled to the payment of gratuity on 
completion of 5 years of service. In case of death or disablement there is no minimum 
eligibility period. The amount of gratuity payable shall be at the rate of 17 days wages 
based on the rate of wages last drawn, for every completed year of service. The maximum 
amount of gratuity payable is Rs. 10,00,000/-. 


2.7.14 The Child Labour (Prohibition and Regulation) Act, 1986 
Objective of the Legislation 
It is an Act to prohibit the engagement of children in certain employments and to regulate 
the conditions of work of children in certain other employments. The act defines a child as 
a person who has not completed his fourteenth year of age. 


Prohibition of Work for Child Labour  
No child is permitted to work in any the occupations set forth in Part A of the Schedule or 
any workshop wherein any of the processes set forth in Part B of the Schedule is carried 
on. The above prohibition does not apply to any workshop wherein any process is carried 
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on by the occupier with the aid of his family or to any school established by, or receiving 
assistance or recognition from, Government. 


2.7.15 Public Liability Insurance Act, 1991 
An Act to provide for public liability- insurance for the purpose of providing immediate relief 
to the persons affected by accident occurring while handling any hazardous substance and 
for matters connected therewith or incidental thereto. 


2.8 INTERNATIONAL TREATIES 


Indian Environmental and Social planning are also governed by the different International 
treaties and agreement signed and agreed by the Govt of India, which are broadly as 
follows: 


TABLE 2.15: INTERNATIONAL AGREEMENT AND COMMITMENT TO ENVIRONMENTAL CONCERNS 
Ramsar Convention on Wetlands of 
International Importance especially as 
Waterfowl Habitat (2 February, 1971) as 
amended  


Provides the intergovernmental framework for 
international co-operation for the conservation 
and wise use of wetland habitat and species. 


Convention Concerning the Protection of the 
World Cultural and Natural Heritage (Paris, 12 
November, 1972) 


Protect cultural monuments and natural sites 
within their territory that are recognized to be 
of such outstanding universal value that 
safeguarding them concern humanity as a 
whole. 


Convention on International Trade in 
Endangered Species in Wild Fauna and Flora 
(Washington, 3 March, 1973) 


To ensure, through international co-operation, 
that the international trade in specimens of 
species of wild fauna and flora does not 
threaten the conservation status of the 
species concerned. 


Bonn Convention on the Conservation of 
Migratory Species of Wild Animals (Bonn, 23 
June, 1979) 


To conserve migratory species by Parties 
restricting harvests, conserving habitat and 
controlling other adverse factors. Sustainable 
utilization is an implicit goal. 


The International Tropical Timber Agreement 
(Geneva, 18 November, 1983) 


To promote the management of tropical 
forests on a sustainable basis and to provide 
a framework for co-operation between 
production and consuming member states in 
the tropical timber industry. 


International Undertaking on Plant Genetic 
Resources (Rome, 23 November, 1983) as 
supplemented 


To ensure that plant genetic resources are 
preserved, particularly cultivated varieties of 
plants, plants or varieties which have been in 
cultivation in the past, primitive versions of 
cultivated plants, wild relatives of such plants 
and certain special genetic stocks and restrict 
destructive impact of development activities 
to conserve plant varieties which are 
threatened with extinction as a result of 
deforestation (especially in tropical areas) or 
changes in agricultural practices 


Vienna Convention for the Protection of the 
Ozone Layer (Vienna, 22 March, 1988) and 
Montreal Protocol on Substances that 
Deplete the Ozone Layer (Montreal, 16 
September 1987) 


To protect the ozone layer by taking 
precautionary measures to control equitably 
total global emissions of substances that 
deplete it, with the ultimate objective of their 
elimination on the basis of developments in 
scientific knowledge, taking into account 
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technical and economic considerations and 
bearing in mind the developmental needs of 
developing countries.  


Convention on Early Notification of a Nuclear 
Accident (hereafter Notification Convention), 
and Convention on Assistance in the Case of 
a Nuclear Accident or a Radiological 
Emergency (hereafter Assistance 
Convention), (Vienna, 26 September, 1986) 


Provide information as early as possible in 
order to minimize the trans -boundary 
environmental, health and economic 
consequences of a nuclear accident.  


The Convention concerning Protection 
against Hazards of Poisoning Arising from 
Benzene (ILO Convention 136, Geneva, 23 
June, 1971) (hereafter, Benzene Convention, 
1971); 


It contains 13 substantive articles providing, 
inter-alia, that whenever harmless or less 
harmful substitute products are available, 
ratifying States should use such substitutes 
instead of benzene. 


The International Convention on Civil 
Liability for Oil Pollution Damage, Brussels 
1969 (CLC)  


To apportion the liability of oil pollution on the 
owner of oil tanker. 


Basic Rights of workers are governed by number of international conventions negotiated 
through the International Labour Organization (ILO) and the United Nations (UN), which 
are broadly as follows: 


• ILO Convention 87 on Freedom of Association and Protection of Right to Organize 
• ILO Convention 98 on the Right to Organize and Collective Bargaining 
• ILO Convention 29 on Forced Labor 
• ILO Convention 105 on the Abolition of Forced Labor 
• ILO Convention 138 on Minimum Age (of Employment) 
• ILO Convention 182 on the Worst Forms of Child Labor 
• ILO Convention 100 on Equal Remuneration 
• ILO Convention 111 on Discrimination (Employment and Occupation) 
• United Nations Convention on the Rights of the Child, Article 32.1 


2.9 NATIONAL AND LOCAL ENFORCEMENT AUTHORITIES 


2.9.1 Ministry of Environment & Forests (MoEF), Govt. of India   
The Ministry of Environment & Forests is the nodal agency in the administrative structure 
of the Central Government, for the planning, promotion, co-ordination and overseeing the 
implementation of environmental and forestry programmes. The Ministry is also the Nodal 
agency in the country for the United Nations Environment Programme (UNEP).  


The principal activities undertaken by Ministry of Environment & Forests consist of 
conservation & survey of flora, fauna, forests and Wildlife, prevention & control of pollution, 
afforestation & regeneration of degraded areas and protection of environment, in the frame 
work of legislations.  


The main tools utilized for this include surveys, impact assessment, control of pollution, 
regeneration programmes, support to organizations, research to solve solutions and 
training to augment the requisite manpower, collection and dissemination of environmental 
information and creation of environmental awareness among all sectors of the country's 
population.  


The organizational structure of the Ministry covers number of Divisions, Directorate, Board, 
Subordinate Offices, Autonomous Institutions, and Public Sector Undertakings.  
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2.9.2 Central Pollution Control Board (CPCB) and State Pollution Control Board 
(SPCB) 


The Central Pollution Control Board (CPCB) and State Pollution Control Boards (SPCB)/ 
Pollution Control Committees (PCC) are set up under the provisions of the Water 
(Prevention & Control of Pollution) Act, 1974. Their main functions under this Act are to 
promote cleanliness of streams and wells in the country.  


In 1981, the Air (Prevention & Control of Pollution) Act was passed by Parliament. The 
new Act permitted the functions of the Act to be carried out by the SPCBs already 
constituted under the Water Act, 1974.  


The CPCB is to coordinate activities of SPCBs/PCCs at national level, besides performing 
other functions as laid down in the Water and Air Acts. 


In 1986, the Environment (Protection) Act was promulgated. This Act has wider coverage 
of several aspects of environment protection. The CPCB and the SPCBs/PCCs are 
expected to perform additional functions under this Act as well. Ordinarily, this would have 
called for a review of the performance of the CPCB and SPCBs/PCCs; and consequent to 
that, their reorganization to cope with the tasks to be performed in the wake of legislation 
promulgated from time to time.  


After the Environment Protection Act in 1986 came the Hazardous Wastes (Handling and 
Management) Rules in 1989; the Manufacture, Storage, and Import of Hazardous 
Chemical Rules, 1989; the Public Liability Insurance Act, 1991; Rules for the Manufacture, 
Use, Import, Export and Storage of Hazardous Micro Organisms, Genetically Engineered 
Organisms or Cells; Rules governing Noise Pollution; Rules concerning Plastic Usage; the 
Biomedical Waste Rules; Rules relating to Municipal Solid Waste Management, etc.  


Overall, CPCB and SPCBs/PCCs are essentially scientific/technical organizations having 
responsibilities for the prevention and control of pollution and related programmes in the 
country. 


The overall responsibilities of CPCB, SPCB at National Level and Municipal Authorities, 
District Magistrate etc. at district level are summarized in Table 2.16. 


TABLE 2.16: RESPONSIBILITY MATRIX OF THE COMPETENT AUTHORITIES 
S No Responsibilities Responsible Agencies / Authorities 


1. • Ensuring that municipal solid wastes to be 
handled as per rules.  


• Seeking authorization from State Pollution 
Control Board (SPCB) for setting up waste 
processing and disposal facility including 
landfills.  


• Furnishing annual report.  


Municipal Authorities 


2. • Overall responsibility for the enforcement of 
the provisions of the rules in the metropolitan 
cities.  


• Overall responsibility for the enforcement of 
the provisions of the rules within the territorial 
limits of their jurisdiction. 


State Government 
1. Secretary In-Charge of 


Department of Urban 
Development 


2. District Magistrates / Deputy 
Commissioner  


3. • Monitor the compliance of the standards 
regarding ground water, ambient air leachate 
quality and the compost quality  


• Issuance of authorization to the municipal 
authority, stipulating compliance criteria and 
standards.  


State Pollution Control Board 
(SPCB) 
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S No Responsibilities Responsible Agencies / Authorities 
• Prepare and submit to the CPCB an annual 


report with regard to the implementation of 
the rules.  


4. • Co-ordinate with State Boards and 
Committees regarding implementation and 
review of standards and guidelines and 
compilation of monitoring data.  


• Prepare consolidated annual review report 
on management of municipal solid wastes for 
forwarding it to Central Government along 
with its recommendations. 


• Laying down standards on waste processing/ 
effluent disposal technologies including 
approval of technology. 


Central Pollution Control Board 
(CPCB) 


2.10 EHS (ENVIRONMENT, HEALTH & SAFETY) POLICY 
Well-established Corporate Occupational Health and Safety measures will be applied and 
strictly implemented, and all National labor laws and applicable International Labour 
Organization conventions on workplace conditions will be followed . Regulations related to 
occupational Health and Safety management will be issued and strictly enforced. All 
personnel will receive training in Occupational Health and Safety practices. Safety drills 
will be carried out periodically. Safety manuals or handbooks will be prepared as required.  


The safety manual to be used during the construction period is already in place. 
Environment Management System ISO 14001:2004 and occupational Health & Safety 
management system OHSAS 18001:2007 certification for the site already obtained.  


The company believes that good Health, Safety and Environmental performance is an 
integral part of efficient and profitable business management and these matters rank 
equally in importance with other management responsibilities and that success in these 
areas depends in the involvement and commitment of everyone in the organization. 


As a consequence to the Company’s overall commitment to preserve Health, Safety, and a 
Sound Environment the company has a responsibility to: 


• Provide and maintain healthy and safe working conditions, equipment and systems of 
work for all employees. 


• Ensure the protection of the health and safety of people who may be affected by its 
operations e.g. contractors, visitors, customers and the general public. 


• Prevent, or if that is not practicable, minimize and make safe releases to air, water and 
land of substances which could adversely affect human health or the environment. 


• Reduce waste and source by careful use of materials, energy and other resources and 
maximize recycling opportunities. 


• Set targets for improving health and safety at work and environmental protection, carry 
out regular assessments and report annually on performance. 


• Ensure that each of its locations adopts policies and commitments which also describe 
the local organization and arrangements for putting them into practice. 


The Company regards Health, Safety and Environmental matters as mainstream 
management responsibilities. 
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• Executive and the line managers at all levels within the company are directly 
responsible through the normal management structure for Health, Safety and 
Environmental matters in the operations under their control. 


• All employees have a responsibility to take reasonable care of themselves and others 
while at work and to participate positively in the task of preserving workplace health 
and safety and a sound environment. 


2.11 COMPLIANCE STATUS 
Sasan Power Limited is complying to all the conditions as directed by MoEF in 
Environment Clearance. SPL will adhere to these conditions in future as well. The detailed 
compliance status of Environment Clearance is given in Table 2.17. 


Project   : Sasan Ultra Mega Power Project 
MOEF Ref.  : J-13011/15/2006-IA.II(T) dated Nov 23, 06 and 
      J – 13011/15/2006-IA-II(T) dated Jul 21, 09 


TABLE 2.17: COMPLIANCE REPORT OF  ENVIRONMENTAL CLEARANCE    


S. No. Stipulation Compliance Status as of June 
2010 


I All conditions stipulated by Madhya Pradesh 
Pollution control Board vide their letter no 
S688/TS/MPPCB/2006 dated July 6, 06 shall be 
strictly implemented. 


 Will be complied.  


II The proposed configuration of the project (5x800) 
could be changed provided that the total capacity of 
the power plant shall not exceed 4000 MW and that 
no individual unit shall be less than 500 MW. 


Will be complied 


III The total land requirement shall not exceed 3723 
acres for all the activities/facilities of the power 
project put together. 


Land requirement for power 
project is 3341 acres as per the 
status given below. 
• Private Land: 1745 acres. 


Final award approved by 
GoMP for 1708 acres balance 
in under process. 


• Government Land: 803 
acresOrder for possession 
issued by GoMP for 560 acres. 
Order awaited for balance  


• Forest Land: 793 acres – Final 
forest clearance obtained.  


V The land requirement which has been reduced from 
that proposed originally shall be reconciled at the 
stage of issue of notification for land acquisition 
under section 6. 


The land acquisition is being 
carried out as per Sec 6 
notification.  
 


VI R&R in sufficient detail shall be finalized before 
award of the project  and a copy of the detailed 
R&R shall be submitted to MOEF within three 
months of issue of this letter  or before award of the 
project. 


R&R plan submitted to MOEF on 
Aug 8, 06 by PFC. R&R plan 
submitted by SPL to GoMP on 
Feb 16, 08 and R&R 
compensation package notified by 
District Collector vide public 
notice on Sep 9, 08 and same is 
being implemented.  


VII The PAPs losing their homesteads or a major A R&R colony with all the basic 







 


Chapter-2: Legal Policy & Institutional Framework 
This chapter presents legal provisions and describes the emission standards 
set by the Ministry of Environment and Forests (MoEF) for Coal-based 
Thermal Power Plant. 


 


 


 


En
vi


ro
nm


en
t  


&
 S


oc
ia


l  
Im


pa
ct


 A
ss


es
sm


en
t S


tu
dy


 
fo


r 6
x6


60
 M


W
 S


a
sa


n 
Ul


tra
 M


eg
a


 P
ow


er
 P


ro
je


ct
  


a
t S


a
sa


n 
V


illa
ge


, S
in


gr
a


ul
i (


ea
rli


er
 S


id
hi


), 
M


a
d


hy
a


 P
ra


d
es


h  


 Cl
ie


nt
: S


as
an


 P
ow


er
 L


im
ite


d,
 


A
 w


ho
lly


 o
w


ne
d


 su
bs


id
ia


ry
 o


f R
el


ia
nc


e 
Po


w
er


 L
im


ite
d 


Co
ns


ul
ta


nt
: G


IS
 E


na
bl


ed
 E


nv
iro


nm
en


t  
&


 N
eo


-g
ra


ph
ic


 C
en


tre
 (G


RE
EN


C
)  


PAGE 


2-30 


S. No. Stipulation Compliance Status as of June 
2010 


portion of the land shall not be ousted from the land 
till they are settled in the alternate sites. 


facilities like school, temple, 
hospital, market place, Panchayat 
bhavan etc has been constructed 
for persons affected by Land 
Acquisition. Project Affected 
Persons are being shifted to R&R 
Colony.  


VIII A Committee under the auspices of the district 
administration with representatives of the PAPs, 
local Panchayats and representatives of NGOs and 
the project proponent shall be constituted to monitor 
the implementation of the R&R plan. 


R&R plan is being implemented 
by District Collector, supported by 
Sasan Power Limited and TERI. 


IX Ancient Shiva temple shall be outside the plant 
boundary and access to the temple shall be 
provided by project authorities  


Complied.  


IX Ash and Sulphur of the coal to be used in the 
project shall not exceed 34% and 0.5 % 
respectively 


Noted for compliance. Will be 
ensured during O & M Phase.  


X Two bi flue and one single flue stacks of 275 m 
height each shall be provided with continuous 
online monitoring equipments. Exit velocity of 25 
m/sec shall be maintained 


This condition amended vide 
MOEF’s letter no. J – 
13011/15/2006-IA-II (T) dated 
July 21, 09. “Two tri-flue stacks of 
275 m height each shall be 
provided with continuous online 
monitoring equipments for SOx, 
NOx and Particulate matter. Exit 
velocity of flue gases shall not be 
less than 25 m/s. Mercury 
emissions from stack may also be 
monitored on quarterly basis.” 
Amended condition will be 
complied. 


XI High efficiency electrostatic Precipitator (ESP) with 
efficiency not less than 99.9% shall be installed to 
ensure that the particulate emission does not 
exceed 50 mg/Nm3 


Will be complied. 


XII Space provision shall be made for Flue Gas De-
sulphuristion (FGD) unit, if required at a later stage. 


Space provision has been kept in 
the layout for FGD, if required at a 
later stage.  


XIII Low NOx burners shall be provided Will be complied. 
XIV Adequate dust extraction system such as bag filters 


and water spray system in dusty areas such as coal 
and ash handling areas, transfer areas and other 
vulnerable areas shall be provided. 


Fugitive dust will be controlled by 
regular sprinkling of water in coal, 
ash handling and other vulnerable 
areas of the plant.  


XV Fly ash shall be collected in dry form only and ash 
generated shall be used in a phased manner as per 
provisions of the notification on fly ash utilization 
issued by Ministry in September, 1999 and its 
amendment. By end of 9th year full fly ash 
utilization should be ensured. Unutilized ash shall 
be disposed off in the ash pond in the form of High 


Fly ash disposal / utilization plan 
submitted to DFO Singrauli as 
part of Stage I Forest Clearance 
compliance on Feb 26, 09.  
 
This condition amended by EAC 
vide minutes of 67th meeting held 







 


Chapter-2: Legal Policy & Institutional Framework 
This chapter presents legal provisions and describes the emission standards 
set by the Ministry of Environment and Forests (MoEF) for Coal-based 
Thermal Power Plant. 
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S. No. Stipulation Compliance Status as of June 
2010 


Concentration slurry. on March 19-20, 2010 which 
states that ; 
“The Committee deliberated the 
matter in detail and felt that the 
justification provided by the 
project proponent demands merits 
as there is difficulty in the 
availability of pumps for 
conveying 38% Ash slurry. 
Accordingly the Committee 
agreed to the request of the 
project proponent to adopt 
medium slurry Concentration of 
25-28% for Ash disposal.” 
Amended stipulation will be 
compiled with 


XVI Ash pond shall be lined with LDPE lining. Adequate 
safety measures shall also be implemented to 
protect the ash pond bund from getting breached. 


This condition amended by EAC 
vide minutes of 67th meeting held 
on March 19-20, 2010 which 
states that ; 
“The project proponent made a 
detailed presentation in support of 
their request 
that the lining of Ash pond is not 
required. However the Committee 
after detailed 
discussion decided that suitably 
well designed lining using 
LDPE/HDPE or anyother suitable 
impermeable material like puddle 
clay shall be provided.”  
Amended stipulation will be 
compiled with 


XVII Rain water harvesting shall be practiced. A detailed 
scheme for rain water harvesting to recharge the 
ground water aquifer shall be prepared in 
consultation with Central Ground Water Authority/ 
State Ground Water Board and a copy of the same 
shall be submitted within three months to the 
Ministry. 


The recommendations of the 
approved report of CGWB have 
been noted  and shall be 
complied with.   


XVIII The treated effluents confirming to the prescribed 
standards shall be re-circulated and reused within 
the plant. There shall be no discharge outside the 
plant boundary 


This condition is amended vide 
MOEF’s letter no. J – 
13011/15/2006-IA-II (T) dated 
July 21, 09, “Discharge of 
effluents from the power plant 
may be permitted with condition 
that the quality of effluents should 
be as per prescribed norms and 
should meet the water quality of 
the receiving body at discharge 
point and discharge quantity 
should not exceed 5% of the total 
consumption of water except in 







 


Chapter-2: Legal Policy & Institutional Framework 
This chapter presents legal provisions and describes the emission standards 
set by the Ministry of Environment and Forests (MoEF) for Coal-based 
Thermal Power Plant. 
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S. No. Stipulation Compliance Status as of June 
2010 


monsoon”  
Amended condition will be 
complied 


XIX Regular Monitoring of ground water in and around 
the ash pond area including heavy metals (Hg, Cr, 
As, Pb) shall be carried out, records maintained and 
six monthly reports shall be furnished to the 
Regional Office of this Ministry. The data so 
obtained should be compared with the baseline 
data so as to ensure that the groundwater quality is 
not adversely affected due to the project 


Will be complied with 
 


XX A 200 m wide greenbelt will be developed on the 
western side of the plant area; total area under 
greenbelt in the plant site will be 474.14 acres 
which does not include greenbelt area in ash pond 
and town ship. In addition, a green belt of 50 m 
width will be developed all around the ash pond. 


Noted for compliance. 


XXI First Aid and sanitation arrangements shall be 
made for drivers and other contract workers during 
construction phase. 


First aid and sanitation 
arrangements are  already 
provided  


XXII Noise levels emanating from turbines shall be so 
controlled such that the noise in the work zone shall 
be limited to 75 dBA. For people working in high 
noise area, requisite personal protective equipment 
like earplugs/ear muffs etc. shall be provided. 
Workers engaged in noisy areas such as turbine 
area, air compressors etc. shall be periodically 
examined to maintain audiometric record and for 
treatment for any hearing loss including shifting to 
non noisy/ less noisy area 


Will be complied. 
 


XXIII Regular monitoring of the ambient air quality shall 
be carried out in and around the power plant and 
records maintained. The location of the monitoring 
stations and frequency of monitoring shall be 
decided in consultation with SPCB. Periodic reports 
shall be submitted to the regional office of this 
Ministry. 


Regular monitoring of ambient air 
quality will be carried out in and 
around the power plant   once the 
project commences commercial 
operation and records will be 
maintained. The monitoring 
stations and frequency of 
monitoring shall be decided in 
consultation with SPCB prior to 
commencement of commercial 
operation. Periodic reports shall 
be submitted to the Regional 
office of MOEF. 


XXIV The project proponent shall advertise in at least two 
local newspapers widely circulated in the region 
around the project, one of which shall be in the 
vernacular language of the locality concerned, 
informing that the project has been accorded 
environmental clearance and copies of clearance 
letters are available with the State Pollution Control 
Board/ Committee and may also be seen at 
Website of the Ministry of Environment and Forests 
at http://www.envfor.nic.in. 


Complied. The notice has been 
published in the following 
newspapers. 
• Danik Bhaskar dt.13.12.2006 
• Nav Bharat Times 


dt.13.12.2006 







 


Chapter-2: Legal Policy & Institutional Framework 
This chapter presents legal provisions and describes the emission standards 
set by the Ministry of Environment and Forests (MoEF) for Coal-based 
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S. No. Stipulation Compliance Status as of June 
2010 


XXV A separate environment monitoring cell with 
suitable qualified staff should be set up for 
implementation of the stipulated environmental 
safeguards. 


Will be complied once the project 
in commercial operation. 


XXVI The project proponent shall also submit six monthly 
reports on the status of compliance of the stipulated 
EC conditions including results of monitored data 
(both in hard copies as well by e-mail) to the 
respective Regional Office of MOEF, the respective 
Zonal Office of CPCB and the SPCB 


Will be complied. 
 
 
 


XXVII Regional Office of the Ministry of Environment and 
Forests located at Bhopal will monitor the 
implementation of the stipulated conditions. A 
complete set of documents including Environmental 
Impact Assessment Report and Environmental 
Management Plan along with the additional 
information submitted from time to time shall be 
forwarded to the Regional Office for their use during 
monitoring. 


Complied.  


XXVIII Separate funds should be allocated for 
implementation of environmental protection 
measures along with item-wise break up. This cost 
should be included as part of the project cost. The 
funds earmarked for the environment protection 
measures should not be diverted for other purposes 
and year wise expenditure should be reported to 
this Ministry. 


Will be complied. 
 


XXIX Full cooperation should be extended to the 
Scientists / Officers from the Ministry/Regional 
Office of the Ministry at Bhopal / the CPCB / the 
SPCB who would be monitoring the compliance of 
environmental status. 


Will be Complied 


Following are additional conditions as per MoEF’s letter no. J – 13011/15/2006-IA-II (T) dated  
July 21, 09 


XXX A sewage treatment plant shall be provided and the 
treated sewage shall be used for raising greenbelt/ 
plantation. 


A centralized STP has been 
envisaged for SASAN UMPP and 
the influents received from 
various collection points are 
aerobically treated in the 
centralized STP, The finally 
treated Sewage has the following 
characteristics: 
BOD < 30mg/l 
COD< 250mg/l 
TSS<100mg/l 
Oil& Grease <10mg/l  
The above parameter meets the 
stipulated MOEF norms in all 
respects. The effluent is then 
transferred to Guard Pond for 
further reuse in Plant/ Gardening. 







 


Chapter-2: Legal Policy & Institutional Framework 
This chapter presents legal provisions and describes the emission standards 
set by the Ministry of Environment and Forests (MoEF) for Coal-based 
Thermal Power Plant. 
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S. No. Stipulation Compliance Status as of June 
2010 


 
XXXI Adequate safety measures shall be provided in the 


plant area to check/minimize spontaneous fires in 
coal yard, especially during summer season. 


Will be complied during O & M 
Phase 


XXXII Storage facilities for auxiliary liquid fuel such as 
LDO and/ HFO/LSHS shall be made in the plant 
area in consultation with the Dept. of Explosives, 
Nagpur. Sulphur content in the liquid fuel will not 
exceed 0.5%. Disaster Management Plan shall be 
prepared to meet any eventuality in case of an 
accident taking place due to storage of oil. 


Will be complied. 
 


XXXIII Adequate funds shall be allocated for undertaking 
CSR Activities 


Will be complied.  Facilities like 
Temple, School, Health Centre, 
Panchayat Bhavan and Market 
Place are in operation. 


XXXIV First aid and sanitation arrangements shall be made 
for the drivers and other contract workers during 
construction phase. 


Being complied. First aid and 
sanitation arrangements are 
provided. 


XXXV Provision shall be made for the housing of 
construction labour within the site with all necessary 
infrastructure and facilities such as fuel for cooking, 
mobile toilets, mobile STP, safe drinking water, 
medical health care, crèche etc. The housing may 
be in the form of temporary structures to be 
removed after the completion of the project. 


Two block of Labour colony has 
been completed with all 
necessary infrastructure and 
facilities. 


XXXVI A copy of the clearance letter shall be sent by the 
proponent to concerned Panchayat, Zila Parisad/ 
Municipal Corporation, urban local Body and the 
local NGO, if any, from whom suggestions/ 
representations, if any, were received while 
processing the proposal. The clearance letter shall 
also be put on the website of the Company by the 
proponent. 


 Copy of clearance sent to 
concerned Authorities. Other 
condition being complied. 
 


XXXVII The proponent shall upload the status of 
compliance of the stipulated EC conditions, 
including results of monitored data on their website 
and shall update the same periodically. It shall 
simultaneously be sent to the Regional office of 
MOEF, the respective Zonal office of CPCB and the 
SPCB. The criteria pollutant levels namely; SPM, 
RSPM, SO2 and NOX (ambient levels as well as 
stack emissions) shall be monitored and displayed 
at a convenient location near the main gate of the 
company in the public domain 


Being complied. 


XXXVIII The environment statement for each financial year 
ending 31st March in Form – V as is mandated to 
be submitted by the project proponent to the 
concerned State Pollution Control Board as 
prescribed under the Environment (Protection) 
Rules, 1986 as amended subsequently, shall also 
be put on the website of the company along with 
the status of compliance of EC conditions and shall 


Will be complied during O & M 
Phase  







 


Chapter-2: Legal Policy & Institutional Framework 
This chapter presents legal provisions and describes the emission standards 
set by the Ministry of Environment and Forests (MoEF) for Coal-based 
Thermal Power Plant. 
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S. No. Stipulation Compliance Status as of June 
2010 


also be sent to the respective Regional Offices of 
MOEF by e – mail.  


XXXIX The project authorities shall inform the Regional 
Office as well as the Ministry regarding the date of 
financial closure and final approval of the project by 
the concerned authorities and the dates of start of 
land development work and commissioning of plant. 


Financing agreements executed 
on Apr 21, 09.  
 


 


 


 
 
 







Environment & Social Impact Assessment Study
for 6x660 MW Sasan Ultra Mega Power Project
at Sasan Village, Singrauli (earlier Sidhi), Madhya Pradesh


Chapter 3C ap e  3
Project Description







 


Chapter-3: Project Description 
This Chapter describes the process and technology involved in 
power generation process of proposed plant. It also give the details 
of proposed infrastructure facilities and pollution control systems. 
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CCHHAAPPTTEERR  33..  PROJECT DESCRIPTION 


3.1 INTRODUCTION 
The Sasan Ultra Mega Power Project has a capacity of 3960 MW. Generated electricity 
will be supplied to fourteen distribution companies in seven states namely Madhya 
Pradesh, Uttar Pradesh, Delhi, Rajasthan, Punjab, Haryana, Uttaranchal having a total 
population of about 35 Crores.  


3.2 PROJECT LOCATION AND ACCESS 
The proposed power plant site is located around 23°57’56” N latitude and 82°37’30” E 
longitude near Sasan village in Singrauli District of Madhya Pradesh. The site is well 
connected by a road from Waidhan town. National NH-75 is passing at a distance 10 Km 
from the project site. The nearest Railway Station (Shaktinagar) is located at about 
eighteen (18) km from the project site. The nearest airport is Varanasi, which is about 
250 kms from the site. The location map of the project site is enclosed as Figure 1.1.  


The present site was selected after considering two more possible sites available in the 
area.  The Central Electricity Authority (CEA) had earlier carried out site selection for 
locating suitable pit-head thermal power plant in the region. The detailed comparative 
analysis of alternate site is given in Chapter 7 of this SEIA Report. 


3.3 PROJECT CONFIGURATION 
The 6x660 MW power plant will comprise of super critical boilers, steam turbines and 
hydrogen cooled generators. The condensate extraction and boiler feed water heaters 
with other essential equipment for single reheat regenerating system will be provided. 


3.4 BASIC REQUIREMENTS 
3.4.1 Land 
The land requirement for Sasan UMPP is about 3341 acres, which includes main plant, 
ash disposal area, green belt, approach roads, water intake corridor and ash pipeline 
etc. The general layout of the proposed power project is shown in Figure 3.1 and area 
break-up details are given in Table 3.1. 


The main plant area comes in Sidhi Khurd and Sidhi Kalan villages which is about 2035 
acres. Ash pond area, which is about 811 acres, will be located near to south-eastern 
side of main power plant in Harrhawa and Jhanjitola villages. Around 449 acres of land 
is required for the staff colony (Township) and will be constructed in Tiyara village. The 
land requirement for coal conveyor is 73 acres. 


TABLE 3.1- AREA BREAK-UP DETAILS  
Particulars Area in Acres 


Main Plant including Green Belt 2035 
Township 449 
Ash Disposal Area 811 
Approach Road, Ash Pipeline and Raw water intake corridors 46 


Total 3341 


The land acquisition for the project is being pursued through Govt. of Madhya Pradesh 
(GoMP) as per the provisions of the Land Acquisition Act, 1896 and Approved 
Rehabilitation and Resettlement Policy designed for the project. 







 
 
 


PAGE FOR LAYOUT 
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Chapter-3: Project Description 
This Chapter describes the process and technology involved in 
power generation process of proposed plant. It also give the details 
of proposed infrastructure facilities and pollution control systems. 
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GoMP has issued notification under Section 4 (i) on 18th August, 2006 for acquisition of 
land in 5 villages of District Singrauli for the power plant area, ash disposal area and 
township area. Further, GoMP has issued notification under Section 6 on 10th August, 
2007 to confirm land requirement for the project. An agreement under Section 41 of LA 
Act has been entered into by SPL with GoMP on 11 July 2007 for private land. Final 
award under Section 11 for private land has been approved for all 5 villages (Includes 
Plant Area, Township & Ash Disposal) and mutation of 794 acres is completed in Plant 
area, Township and ash disposal. Mutation of Balance land is in progress. Possession 
obtained for 560 acres of Government Land in Plant Area, Township & Ash Disposal. 
Also, possession of 363 acres obtained in Forest Land.  


Based on available revenue records and existing maps, a land ownership map was 
developed for the impacted area and details of the same are given in Table 3.2. 


TABLE 3.2- LAND OWNER-SHIP STATUS 
Use of Land Private Land Govt. Land Forest Land Total 


Plant Area 932 310 793 2035 
Township 174 275 - 449 
Ash disposal 602 209 - 811 
Road from colony to plant 25 9 - 34 
Corridor Ash Pipe 3 0.25 - 3 
Intake Water  Pipeline 9  - 9 
Total  1745 803 793 3341 


Note: All values are in Acres 


3.4.2 Fuel 
Coal requirement envisaged for the proposed project is 14.99 million tonnes per annum. 
Coal for the Sasan project would be sourced from captive mines allocated to the project 
in Singrauli coal fields. Coal will be transported to site through conveyor system. The 
likely coal quality parameters is given in Table 3.3 


TABLE 3.3- COAL ANALYSIS 
Particulars Parameters 


Ash 27.54% 
Total Moisture 9.0% 
GCV (kcal/kg) 4445 


Fuel oil system including Heavy Fuel Oil (HFO) and Light Diesel Oil (LDO) will be used 
for boiler start-up as well as for flame stabilization during low load operation.  For the 
storage of HFO, three storage tanks each having 2500 KL capacity will be provided 
along with a dyke of 3 m height to prevent oil spillage in case of an accident.  In addition, 
two LDO storage   tank of 1250 KL capacity will also be provided. The analysis of HFO 
and LDO are given in Table 3.4 & Table 3.5 respectively.  


TABLE 3.4- HFO ANALYSIS DATA 
Parameter Unit Value 


Acidity, Inorganic - Nil 
Ash % by mass, (Max) 0.1 
Pour Point oC 6 (winter) – 18 (summer) 
Flash Point (A bel) oC (Min) 66 
Sediments % by mass. (Max.) 0.25 
Sulphur Total % by mass, (Max.) 4.5 
Water content % by volume, (Max) 1.0 
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En
vi


ro
nm


en
t  


&
 S


oc
ia


l  
Im


pa
ct


 A
ss


es
sm


en
t S


tu
dy


 
fo


r 6
x6


60
 M


W
 S


a
sa


n 
Ul


tra
 M


eg
a 


Po
w


er
 P


ro
je


ct
  


a
t S


as
a


n 
V


illa
ge


, S
in


gr
au


li 
(e


a
rli


er
 S


id
hi


), 
M


a
dh


ya
 P


ra
d


es
h 


 Cl
ie


nt
: S


as
an


 P
ow


er
 L


im
ite


d
, 


A
 w


ho
lly


 o
w


ne
d 


su
bs


id
ia


ry
 o


f R
el


ia
nc


e 
Po


w
er


 L
im


ite
d 


Co
ns


ul
ta


nt
: G


IS
 E


na
bl


ed
 E


nv
iro


nm
en


t  
&


 N
eo


-g
ra


ph
ic


 C
en


tre
 (G


RE
EN


C
)  


PAGE 


3-3 


Water content % by volume, (Max) 1.0 


 
TABLE 3.5- LDO ANALYSIS DATA 


Parameter Unit Value 
Acidity, Inorganic - Nil 
Ash % by mass, (Max) 0.02 
Pour Point oC 12 (winter) – 21 (summer) 


Flash Point (A bel) oC (Min) 66 
Sediments % by mass. (Max.) 0.10 


Water content % by volume, (Max) 0.25 


3.4.3 Water 
The source of water for the project is Govind Ballabh Pant Sagar reservoir at a distance 
of about 25 km from the plant site. The reservoir’s capacity is adequate for meeting the 
water requirement even during lean season. Water Resources Department of Madhya 
Pradesh Government & Central Water Commission (CWC) of GOI has allocated 0.109 
MAF ( ~150 cusecs) of water from the reservoir.  
Total Make-up water requirement for this project would be about 15000m3/hr. The water 
balance for the project is enclosed as Figure 3.2a and in the Table 3.6.   


TABLE 3.6- COMPONENT-WISE WATER REQUIREMENT 


Component Water Requirement (cum/hr) 
Filtered Water Requirement ( 367+78=445) 
DM Water Requirement 
Make-up water in power cycle 308 


Auxiliary cooling water make-up 10 


H2 Plant make-up 2 
Condensate polishing unit 10 


Neutralization  Waste 37 
Total Feed to DM plant 367 


Plant potable water needs 78 


Clarified Water Requirement (12734) 
Cooling tower make-up 12155 
Air Conditioning and ventilation 300 


Miscellaneous including Sludge & Seepage losses 279 
Service water, CHP dust suppression and Green belt From Blow down water 


  
Raw Water requirement (1972)  


Ash handling plant Makeup 1972 
Total (445+12734+1972) 15151 (Say 15000) 


 
SPL will make efforts to conserve water by applying principles of “Reduce, Reuse and 
Recycle” during operation phase.  With ash water recycling and optimization efforts, the 
envisaged water balance diagram would be as shown in Figure 3.2b. 


3.4.4 Project Cost 
The total indicative cost of the project including coal mines & cost of pollution control 
equipment is about INR 20,000 Crores. 
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Chapter-3: Project Description 
This Chapter describes the process and technology involved in 
power generation process of proposed plant. It also give the details 
of proposed infrastructure facilities and pollution control systems. 
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3.5 PLANT WATER SYSTEM 
3.5.1 Make-up Water System 
The raw water shall be drawn from the intake location & pumped to the raw water 
storage reservoir located inside the plant.  


3.5.2 Circulating Water System 
For the re-circulating type CW system, it is proposed to supply clarified water as make-
up. The clarified water shall be pumped by clarified water make up pumps from the 
water pre-treatment plant to the cold water channel. Water from cold water channel will 
enter the CW pump house through bar screens/trash racks at low velocity to filter out 
debris. Stop log Gates shall be provided after the screens to facilitate maintenance.   
The total water requirement for the condenser is estimated to be about 75000 m3/hr per 
unit. Based on Environment Clearance as per MoEF, it is proposed to adopt COC of 5 in 
CW system. To avoid scaling necessary treatment shall be provided.  


3.5.3 Auxiliary Cooling Water System  
It is proposed to combine the ACW system with CW System, to cater to water 
requirement of 6x660 MW units and station auxiliaries. The Auxiliary cooling water 
pumps, located at TG building shall take tap off from CW supply headers before the 
condenser and the return water from the circuit would be led to the Cooling towers 
through the CW return header.   


3.5.4 Equipment Cooling Water (ECW) System  
Closed circuit cooling water system would be adopted for unit auxiliaries of steam 
generator and turbine generator. DM water would be used in primary cooling water 
circuit for cooling of various auxiliaries which in turn shall be cooled in a secondary 
circuit by auxiliary cooling water through a set of plate type heat exchangers. The 
secondary circuit cooling water would be tapped from the ACW pump discharge header 
and the return water from the circuit would be led to ACW return header.  It is proposed 
to have common Plate heat exchangers for TG & SG auxiliaries. 


3.5.5 Chemical Dosing System 
Chorine dosing system is envisaged, to prevent/minimize growth of algae and to 
maintain alkalinity level respectively in the CW system. 


3.5.6 Fire Fighting System 
The fire fighting system will be designed by incorporating the recommendations of the 
TAC (INDIA)/IS: 3034 & NFPA- 850. The fire fighting system will consist of hydrant 
system, high velocity water spray system and Automatic deluge (medium velocity water 
spray) system covering all area of the plant.  


The following protection systems are envisaged:  


• Hydrant system for complete power plant covering main plant building, boiler area, 
turbine and its auxiliaries, coal handling plant, all pump houses and miscellaneous 
buildings of the plant. The system shall be complete with piping, valves, 
instrumentation, hoses, nozzles, hose boxes/stations etc.   


• Automatic Foam injection system for fuel oil / storage tanks consisting of foam 
concentrate tanks, foam pumps, in-line inductors, valves, piping & instrumentation 
etc.   


• Automatic high velocity water spray system for all transformers located in 
transformer yard and those of rating 10MVA and above located within the boundary 
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limits of plant, main and unit turbine oil tanks and purifier, turbine oil/lube oil piping 
(zoned) in turbine area, generator seal oil system, lube oil system for turbine driven 
boiler feed pumps, boiler burner fronts etc. This system shall consist of QB 
detectors, deluge valves, valves, piping & instrumentation.    


• Automatic medium velocity water spray system for cable vaults and cable galleries of 
main plant, switchyard control room and ESP control room consisting of smoke 
detectors, linear heat sensing cable detectors, deluge valves, isolation valves, 
piping, instrumentation, etc.  


• Automatic medium velocity water spray system for coal conveyors, coal galleries, 
transfer points consisting of QB detectors, linear heat sensing cables, deluge valves, 
nozzles, piping, instrumentation, etc.  


• Automatic medium velocity water spray system for un-insulated fuel oil tanks storing 
fuel oil having flash point 65o C and below consisting of QB detectors, deluge valves, 
nozzles, piping, instrumentation, etc.  


• For protection of central control room, equipment room, computer room and UPS 
using Inert Gas extinguishing system as per NFPA-2001 would be opted.  


• Fire detection and alarm system - A computerized analogue, addressable type Fire 
detection and Alarm system shall be provided to cover the complete power plant. 
Following types of fire detection shall be employed.  


 Multi-sensor type smoke detection system. 
 Photo electric type smoke detection system. 
 Combination of both multi-sensor type and photo electric type smoke detection 


systems. 
 Linear heat sensing cable detector for coal conveyors and cable galleries. 
 Quartzoid bulb heat detection system for coal conveyors, transformers, oil 


facilities etc. 
 Infra red type heat detectors (for selected coal conveyors). 
 Probe type detectors for fuel oil tanks. 


• Portable and mobile fire extinguishers, such as pressurized water type, carbon-
dioxide type, foam type, dry chemical powder type, will be located at strategic 
locations throughout the plant.   


• Required Fire Tenders/Engines of water type, DCP type/Foam type, trailer pump 
with fire jeep etc shall be provided in the fire station.  


• Fire water storage tanks and fire water pumps would be provided. Capacity of 
storage tanks and pumps shall be based on TAC requirement. Required booster 
pumps for Hydrant and Spray System shall be provided wherever required.  


• For the above fire water pumping station, automatic pressurization system consisting 
of jockey pumps shall be provided. 


• Complete Instrumentation and Control System for the entire fire detection and 
protection system shall be provided for safe operation of the complete system. 
 


3.6 WASTE WATER TREATMENT AND DISPOSAL SYSTEM 
3.6.1 WASTE WATER  
Wastewater is any water that is contaminated by anthropogenic / industrial processes 
with solids, temperature, chemicals and other impurities. 


The various sources of waste water from a power plant include: 
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• Oily waste water (Power house/Fuel oil unloading /Transformer yard area) 
• Cooling Tower Blow Down 
• ESP area wastewater 
• DM plant regeneration waste (neutralized) 
• Pre treatment Clarifier sludge  
• Condensate polishing unit neutralized effluent 
• CHP Dust Suppression effluent and Coal pile area run off 
• Ash Silo area effluent  
• Sewage water 


3.6.2  PLANT EFFLUENT & DOMESTIC SEWAGE CHARACTERISTICS 
The characteristics of Plant effluent and domestic sewage are given in Table 3.7 & 3.8 
respectively. 


TABLE 3.7- PLANT EFFLUENT CHARACTERISTICS 
Source Characteristics 


Cooling water Marginal increase in temperature and dissolved solids 


Service wastewater High concentration of suspended solids, dissolved 
solids, oil and grease 


Boiler blow-down High quality water with slight increase in Fe, Cu; 
variation in Ph 


Demineraliser  regeneration and pre 
treatment plant waste 


Wide variation in pH prior to neutralization.  Dissolved 
solids will be around 7-8 times of input concentration 


Plant Domestic Waste and Sanitary 
Waste 


pH  : 6.5-8.0; 
BOD  : <300 mg/l; 
SS  : < 350 mg/l 


Colony Domestic Waste & Sanitary 
Waste 


pH  : 6.5-8.0; 
BOD  : <300 mg/l; 
SS  : < 350 mg/l 


TABLE 3.8- DOMESTIC SEWAGE CHARACTERISTICS 


Parameters Unit 
Characteristics 


Raw Sewage Treated Sewage 
BOD mg/l 300 100 
Suspended Solids mg/l 350 200 
pH - 6.5 – 8.0 6.5 - 8.0 


 
3.6.3 WASTE WATER TREATMENT CONSIDERATIONS 
Waste Water Treatment is the process of removing contaminants from wastewater. It 
includes physical, chemical, and biological processes to remove the contaminants. 
Effluent Treatment Plants treat the waste waters to reduce the potential for pollution. 
Effective effluent management and control helps in  


• Reduction of  operating costs  
• Compliance with legislation.  
• Uphold company's public image.  
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3.6.4 WASTE WATER TREATMENT METHODS 


• Suspended Solids, small solid particles which remain in suspension in water as a 
colloid or due to the motion of the water, are removed by  


 Micro straining 
 Coagulation and flocculation 
 Filtration 


• Dissolved solids, both organic and inorganic are purified by 
 Ion exchange 
 Reverse osmosis 
 Electro dialysis 
 Removal of nitrogen 


• Phosphate removal can be done by 
 Chemical treatment (adding lime- Ca(OH)2  &  alum- Al2(SO4)3) 
 Biological treatment( by aeration) 


• Removal of dissolved organic compounds 
 Adsorption (Activated carbon filter) 
 Sludge treatment and disposal (gravity settling and floatation) 
 Disinfection (Chlorination)   


3.6.5 SASAN WASTE WATER TREATMENT FACILITIES 


• Oily Waste Water 
 Fuel Oil unloading area & pump house building  


Oily waste from FO / LDO Unloading area & pump house building is transferred 
to fuel oil area waste retention pit and pumped to OWS (Oil Water Separator). 
Separated oil from OWS goes to slop oil tank and clear water from OWS is 
pumped to ASPH (Ash Slurry pump house 


 Power House Area  
ESP pre settling pits having oil skimming arrangement (belt type oil skimmer) and 
from there this waste along with the ESP floor washing/rainfall runoff are pumped 
to flocculation tanks (having oil skimming arrangement) and inclined surface 
settlers for further treatment. Finally the treated effluent is pumped to guard 
pond. 


 Transformer yard area  
Transformer yard oily waste in the event of fire and bursting of transformer 
causing loss of containment of transformer oil, spilled oil is collected in common 
oil pit(s) for a cluster of transformers. Residual oil and water mixture (after 
emergency) and oily effluents that may get accumulated over a long period 
encompassing rainwater and leakage oil (under normal condition) is disposed 
through the OWS (oil water separator) in controlled manner. 


 For this, two (2) portable electric (dewatering) pumps are provided under the 
ETP package. Common transformer oil pits are kept empty at all the times by 
pumping out collected rain water. 


 
• Mill Reject System Quenching 
Effluent is transferred to nearby surface drain and finally led to ESP pre-settling pit for 
further treatment. 
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• DM plant regeneration Waste  
Acid / alkali is dosed in the neutralization pit for pH correction of the regeneration waste 
and sent to the Guard Pond. Since the effluent is to be received in several batches so 
pumps of desired capacity and head is provided to transfer neutralization waste from the 
pit to the Guard Pond. 
• Condensate Polishing Unit Regeneration Waste & condensate drains from 


Boiler Area  
Acid / alkali dosed in the CPU Neutralization Pit for pH correction of the regeneration 
waste sent to the Guard Pond. Since the effluent is to be received in several batches, so 
Pumps at desired capacity and head is provided to transfer neutralized waste from the 
pit to the Guard Pond. 
• Water Pre-Treatment Sludge treatment 
The sludge generated from WPT clarifiers is collected in Common Sludge Sump. All 
these wastes are basically rich in suspended solid content. From Clarifiers Sludge Sump 
and Common Sludge Sump, sludge is pumped to Ash Slurry pump sump from where it 
is transported to the ash pond. It is to be noted that Clarifier sludge sump, Sludge 
Disposal Pump is under Water Pre-Treatment Plant Package. 
• ESP and Boiler Area waste water treatment 
Wastewater in ESP Area, TG/ Boiler area, Transformer yard leakage/spilled washing 
waste is generated due to various equipment drains & service water wastes. The 
effluent is pumped to a Pre-Settling pit (in twin compartment) having common sump. 
Effluent transfer Pumps are installed to transfer this effluent for further treatment in 
flocculation tanks and inclined surface settlers. Oil skimmer arrangement is provided in 
the pre-settling pit to remove the oily waste from power house area and transformer 
yard. Finally the treated effluent is transferred to Guard Pond. 
• CHP dust suppression effluent and Coal pile area run off 
During dry period of the year dust suppression (DS) system in coal handling plant( in 
Coal Pile Area and Coal Conveyer building) by way of sprinkling of water ( with 
recovered water from Twin Settling pond and is  also have a provision of suppression 
with guard pond water) is provided. To ensure effective dust suppression some excess 
DS water is provided in the design. Some portion of the DS water is absorbed in crushed 
coal, some are percolated to the ground and some evaporated. The remaining part 
comes as runoff. This naturally needs treatment i.e. suspended coal particles removed 
before discharge. During monsoon rainfall runoff from the open coal stockpile is 
considered effluent, as this carries suspended coal particles. The wastewater is pumped 
through a settling pond and the supernatant is pumped back for the CHP dust 
suppression. 
• Air pre-heater wash and fire fighting wastewater 
This is an irregular wastewater stream. This wastewater is generated only in case of a 
rare special maintenance phase and it is diverted to nearby surface flow drain leading to 
ESP Pre-settling pit for further treatment. 
• Cooling tower Blow down 
Cooling Tower Blow Down is done to maintain the level of dissolved solids in the 
Circulating Cooling Water.  This effluent contains dissolved solids and chemicals / 
biocides used for prevention of scale formation / corrosion / bio fouling.  
• Guard Pond / Central Monitoring Basin (CMB) 
A Guard Pond has been conceived to act as an equalization basin for all treated and 
untreated effluents. It is estimated that up to 2500 m3/hr (in peak flow condition) of 
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effluent flows to the Guard Pond. The Guard Pond has a capacity of 5000 m3 catering 
for around 2 hours of detention period in twin compartments with one hour detention 
period of each compartment. Provision is kept for PH correction in Guard Pond. From 
Guard Pond water is pumped by means of Three (3) nos. Guard Pond Transfer Pumps. 
One (1) no. to be under operation and One (1) no. as standby and One (1) no. as 
maintenance standby. The pumps meet the requirement of water for CHP dust 
suppression, fly ash silo and ash water pump house. 


3.7 COAL HANDLING SYSTEM 
The capacity of the CHP has been worked out to meet the peak daily coal requirement 
of six units of 660 MW. The overall operating hours of the coal handling plant expected 
around 14 hours spread over two shifts per day leaving third shift exclusively for routine 
inspection and maintenance.   


The coal handling plant shall be of three stages, each stage shall be of about 2000 TPH 
rated capacity belt conveyors along with facilities for receiving, unloading, crushing and 
conveying the crushed coal to boiler bunkers and stacking/reclaiming the coal to/from 
crushed coal stockyards.   


When coal bunkers of the units will be full, crushed coal from crusher house will be 
transported to the crushed coal storage yard by stacker/reclaimer together with 
reversible yard conveyors. The coal bunkers (above the pulverizer / feeders) for each 
unit will have aggregate 12-16 hours storage capacity.  


Rail mounted, travelling stacker-reclaimers, bucket wheel type are proposed for coal 
stockyard management. Coal stockyards proposed shall have crushed coal storage 
equivalent to 15 days coal consumption. 


Dust suppression and service water system shall be provided throughout the coal 
handling plant. A centralized main CHP control room (PLC based) shall be provided to 
control and monitor the operations of the entire coal handling system.  


3.8 ASH HANDLING SYSTEM 
The ash handling system of each unit will be designed to meet the following 
requirements. 


3.8.1 Bottom Ash Handling System 
Each unit shall be provided with refractory lined, water impounded steel- fabricated 
bottom ash hopper having a hold up volume to store bottom ash generated preferably 
for a period of eight (8) hours.  


BA hopper shall have multiple V sections. Under each V-Section, there shall be outlets 
fitted with a feed gate, clinker grinder, feed sump, jet pump and a set of piping and 
valves designed for removal of the ash in slurry form to the common slurry sump through 
pipes.  


3.8.2 Coarse Ash Handling System 
From economizer hoppers of each unit, coarse ash will flow with the help of flushing 
apparatus to respective unit bottom ash hopper through adequately sized sloping pipe 
duly assisted by jets (nozzles) placed at strategic locations for easy slurry flow.  From air 
heater hoppers of each unit, coarse ash will flow with the help of feeder ejector to 
respective unit coarse ash tank through adequately sized sloping pipe duly assisted by 
jets (nozzles) placed at strategic locations and on the tank for easy slurry flow. The 
coarse ash slurry will be transported to the common slurry sump through ejector pumps 
installed for the purpose. 







 


Chapter-3: Project Description 
This Chapter describes the process and technology involved in 
power generation process of proposed plant. It also give the details 
of proposed infrastructure facilities and pollution control systems. 
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3.8.3 Fly Ash Handling System 
Fly ash shall be collected in Electrostatic Precipitator (ESP). Accumulation in stack 
hopper will be only traces and not being considered for ash handling system design. Ash 
from all the ESP hoppers will be transported pneumatically under vacuum to 
Intermediate surge hopper (ISH)/ Combination Filter separator cum buffer Hoppers 
provided for each unit. The feeding of fly ash from filter separator/ISH to pressure 
conveying stream shall be made through air lock vessels which will be provided with 
100% standby units.  


There will be a wet disposal system wherein ash from the hopper can be fully diverted to 
the Wetting unit and then to the air separator/ collector tank for each unit. In the wetting 
unit slurry will be formed under the injection of HP water and from the separator, air will 
be suitably vented out and slurry will be drained.  It is further to clarify that either the Silo 
Bye -Pass (Wet) mode will be operated or Dry mode system up to Storage Silo shall be 
operated.   


3.8.4 Ash Disposal System 
The ash will be utilized as per MoEF guidelines and any unutilized ash will be disposed 
off in ash dyke. The fly ash handling system capacity will be about 790 T for 90% of total 
ash. This ash will be disposed in 6 hours for the ash collected in 8 hours. However, the 
system will operate continuously. 


3.8.5 Ash Disposal Water System 
The water required for ash disposal will be tapped from cooling towers blow down and 
routed to the ash water slump. The pumps required for ash disposal viz. HP water 
pumps, LP water pumps, refractory cooling water pumps, seal water pump etc. will be 
provided. At least 50% capacity of pumps will be standby. 


3.9 TOWNSHIP WORKS 
About 1600 nos. dwelling units are proposed to be constructed for the project. 
Permanent Township for the project would be set up over 449 acres. 


The details of the residential and non-residential facilities proposed to be created are as 
follows: 
Residential Buildings  


Type ‘A’ 6 nos. 
Type ‘B’ 45 nos. 
Type ‘C’ 176 nos. 
Type ‘D’ 174 nos 
Type ‘E’ 342 nos. 
Type ‘F’ 696 nos. 
Hostel 120 Rooms & 24 Studio apartments 


Guest House 30 Deluxe Rooms & 10 Deluxe suites 
Total 1623 


 
Non-Residential Buildings 
School, shopping complex, Bank, hospital (30 beds), post office, Store, Restaurant, 
Super Market, Multi purpose Rooms, Library, Cafeteria, etc. will also be provided in the 
Township. 







 


Chapter-3: Project Description 
This Chapter describes the process and technology involved in 
power generation process of proposed plant. It also give the details 
of proposed infrastructure facilities and pollution control systems. 
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3.10 POWER EVACUATION 
As per the Power Purchase Agreement signed by Sasan Power Ltd with the Procurers, 
the Procurers are responsible for evacuating power from the project. The Procurers 
have signed an agreement with Power Grid Corporation of India Ltd (PGCIL) for setting 
up the transmission network for Sasan UMPP.  


Power evacuation from sasan umpp is planned at 765 kv and 400 kv level. The power 
generated will be stepped up to 765 kv through suitably rated generator transformer. 


Power is evacuated through: There are 3 single circuit lines at 765 kv level: 


• 2 single circuit lines of 765/400 kv to the PGCL substation at Satna . 
• One single circuit  DC line to vindhyachal  pooling station of PGCIL 


Transmission system consists of  


• ACSR Bersimis conductor for these 765 kV transmission lines.  
• 765 kV and 400 kV levels is done through ICTs(1000 MVA 765/400 kV). 
• For meeting the requirements of 132 kV transmission lines to coal mine and 33 kV 


transmission lines for water intake system2 nos of 400/132/33kV transformers are 
provided.  


3.11 WATER INTAKE SYSTEM 
Central Water Commission, Irrigation Planning (N) Directorate, vide letter no. 
9/2/11/2005/IP (N)/ 560 dated 27.07.2006, has granted water allocation of 0.109 MAF 
(i.e. ~ 15,000 m3/hr) for Sasan UMPP. Approval of Water Resource Department has also 
been obtained. Govind Ballabh Pant Sagar Reservoir (Rihand reservoir) has been 
identified as the source of water for Sasan UMPP. 


Raw water shall be drawn from an intake location at southwest of the Rihand reservoir to 
a RCC canal of raw water pump house located on shore through underground pipeline.  
The water will be pumped to the raw water storage reservoir inside the power plant area, 
located at a distance of about 25 Km from the intake pump house site. Maximum 
quantity of water to be drawn for the power plant would be 15,000 m3/hr. The pipeline 
will be routed on the north of Rihand reservoir crossing the Mayar River to the plant.  


3.12 OVER LAND COAL CONVEYOR 
For this project Coal is linked from Moher and Moher Amlori extension captive coal 
mines that lie to the north of the Power Plant site at a distance of 20 kms. For 
transportation of the coal from mines to the power plant, a single flight overland coal 
conveyor is proposed. Since it is a single flight conveyor from mines to the power plan, 
there are no transfer points along the route of conveyor.  


Because of no transfer point in between the conveyor, there shall not be any dust 
generation and spillage. All the gantries shall have continuous roof and side sheeting 
and the floor will be totally covered, preventing possible spillage on to the ground.  


The coal corridor is 50 m wide and 20 km long, from mines to the power plant , passing 
through Amhlori, Nougarh, Dhatura Barwa, Bilounji Bhatwa, Pachore, Hirwah, Kam, 
Gadharkhurd and Sidhikurd villages. 


The alignment of the Overland coal conveyor passes through the submergence land in 
between Hirwah, Kam and Gadahara Khurd villages for a distance of approx 3.5 kms 
and crosses Mayar River at Kam village. For crossing over the river and water spread 







 


Chapter-3: Project Description 
This Chapter describes the process and technology involved in 
power generation process of proposed plant. It also give the details 
of proposed infrastructure facilities and pollution control systems. 
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areas, required clearances shall be ensured for the structures at top and both the edges 
corresponding to maximum flood level and water spread. 







Environment & Social Impact Assessment Study
for 6x660 MW Sasan Ultra Mega Power Project
at Sasan Village, Singrauli (earlier Sidhi), Madhya Pradesh


Chapter 4C ap e  
Baseline Environment Status







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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CCHHAAPPTTEERR  44..  BASELINE STATUS 


A. BASELINE ENVIRONMENT STATUS 
4.1 LOCATION OF THE PROJECT  
The project area is located near the villages Sasan, Sidhi-Kalan, Sidhi Khurd, Harrhawa, 
Tiyara and Jhanjhi-tola in Singrauli Tehsil of Sidhi District of Madhya Pradesh. GBPS/Rihand 
reservoir is situated to the North East of the project area.   The site is located North of NH-75 
and is approachable from Rihand through 6 Km long single lane village road. Nearest major 
town Waidhan is at a distance of about 12 Km. Nearest rail head is Shakti Nagar Railway 
Station (18Kms).  


Sasan Ultra Mega Power Project site is about 250 km from Varanasi Airport in Uttar Pradesh 
State.  The project site is remote from sensitive spots as national parks; wildlife sanctuaries; 
biosphere reserves; historical and cultural sites; defense installations; and places of 
historical, religious, or cultural importance. The surrounding areas within a 10 km radius have 
several rural communities. No significant vegetation or wildlife is disturbed due to the project, 
though it involves acquisition of degraded forest. There is no protected area within 25 km 
radius of the project site.  


4.2 BACK GROUND OF THE STUDY 
In order to predict anticipated environment impact of any project, it is necessary to obtain 
information of the existing conditions. The assessment of baseline environment and the 
anticipated impacts are the basis for preparation of the environmental management plan. 
Base line data was collected for various environmental parameters including air, water, land, 
flora-fauna and socio-economic status to determine quality of the prevailing environmental 
settings. The baseline study was conducted by Desein Private Limited, Consulting Engineer 
for one year from March 2006 to February 2007. 


4.3 METHODS AND TECHNIQUES ADOPTED  
For collecting the base-line data during the study period, a field office was established at 
Waidhan town.  For sampling and collection of soil and water, monitoring of air quality and 
noise level and other field data. The baseline environmental quality of the study area of 10 
km radius from the proposed project was identified through network method. Also 25 km 
radius around the project site was covered for general area of study.  


The  monitoring locations and the description of monitoring techniques for collection baseline 
data collected is given in the sections below. 


4.3.1 Soil 
The various soils existing in the area were identified through reconnaissance survey and 
samples were collected on the basis of type of soil, existing land-use pattern and proposed 
plant layout including ash pond location. The samples were collected from 12 different 
locations, the details of which are given in Table 4.1. The locations of the soil samples are 
also shown in Figure 4.1.  
Random soil samples were collected by ‘Auger’ up to depth of 15 cm and homogenized. The 
homogenized samples were then packed in polythene bags and sealed with proper remarks. 
The sealed samples were then sent to the laboratory for physico-chemical analysis.  
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EPC-GIS, Noida
Dt:10 June 2010


Location Locatio
n Code


Direction Distance 
(km)


Land Type


Sidhi Kalan S1 N 4 Agricultural Land
Tiyara S2 WNW 2.5 Waste Land
Mohanban S3 WNW 1 Reserve Forest
Jhanjhi Tola S4 N 1 Semi Agricultural Land
Sidhi Kalan S5 ENE 1.5 Forest Land
Sidhi Khurd S6 S 0.5 Semi Agricultural Land
Gidhakhadi S7 E 0.5 Agricultural Land
Harrahawa S8 E 2 Waste Land
Karkotta S9 ESE 3 Semi Agricultural Land
Sidhi Khurd S10 ESE 6 Forest Land
Sidhi Khurd S11 SSE 4 Waste Land
Tusa S12 SW 6 Agricultural Land


TABLE 4.1- SOIL SAMPLING LOCATIONS
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Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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TABLE 4.1- SOIL SAMPLING LOCATIONS 
Location Location Code Distance (km) Direction Land Type 


Sidhi Kalan S1 4.0 N Agricultural Land 
Tiyara S2 2.5 WNW Waste Land 
Mohanban   S3 1.0 WNW Reserve Forest 
Jhanjhi Tola S4 1.0 N Semi Agricultural Land 
Sidhi Kalan S5 1.5 ENE Forest Land 
Sidhi Khurd S6 0.5 S Semi Agricultural Land 
Gidhakhadi S7 0.5 E Agricultural Land 
Harrahawa S8 2.0 E Waste Land- Ash Pond 
Karkotta S9 3.0 ESE Semi Agricultural Land 
Sidhi Khurd S10 6.0 ESE Forest Land 
Sidhi Khurd S11 4.0 SSE Waste Land 
Tusa S12 6.0 SW Agricultural Land 


4.3.2 Micro-meteorological Station  
Onsite micro-meteorological data was generated by using an automatic weather station with 
sensors installed at 10 m heights. The station was set up on the rooftop of a house in Sasan 
village. The period for observation was from the summer of 2006 to winter of 2006-07. Wind 
speed, wind direction, dry and wet bulb temperature, relative humidity and general weather 
conditions were recorded throughout the study period in the automated data logger.  


4.3.3 Ambient Air Quality 


In order to assess the Ambient Air Quality (AAQ), samples were collected by installation of 
High Volume Sampler (with RSPM facility) at six different locations in study area. They were 
analyzed for primary air pollutants to work out the existing status of air quality. 


Ambient Air Quality Monitoring (AAQM) Stations were selected based on the criteria used for 
designing the network. The location (relative direction and distance) of these stations with 
respect to the project site are given in Figure 4.2 and details of the stations are described in 
Table 4.2. 


TABLE 4.2- AMBIENT AIR QUALITY MONITORING LOCATION 
Location Location Code Direction Distance (km) Land-use Category 


Near Site (Sidhi Kalan) AQ1 W 1.0 Rural 
Waidhan AQ2 N 9.5 Urban 
Sasan AQ3 N 3.0 Rural 
Tiyara AQ4 NW 5.0 Rural 
Bhari (Near Harrhawa) AQ5 E 2.5 Rural 
Keraha (Near Amhara) AQ6 SW 5.0 Near R.F 


For air sampling respirable dust samplers with separate attachments for gaseous sampling 
were operated twice a week at each location representing the sampling station. The 
sampling duration of the pollutants was eight (8) hours in consecutive manner within twenty-
four (24) hour period. In order to obtain the background concentration, averaging of three 
consecutive samples of respective pollutants was done to arrive at twenty-four (24) hour 
average concentration.  


The collected samples were analyzed as per procedures laid down in the Indian Standards 
and as per CPCB prescribed methods. For RPM and SPM, gravimetric detection method 
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Waidhan AQ2 N 9.5 Urban
Sasan AQ3 N 3 Rural
Tiyara AQ4 NW 5 Rural
Bhari (Near AQ5 E 2.5 Rural
Keraha AQ6 SW 5 Near R.F


Table 4.2- Ambient Air Quality Monitoring Location
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Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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(IS:5182-Part IV) and for SO2 and NOX IS:5182-Part-II and Part-VI were followed. The details 
are given in Table 4.3. 


TABLE 4.3: TECHNIQUES USED FOR AMBIENT AIR QUALITY MONITORING 


Parameter Technique Technical 
Protocol 


Suspended Particulate Matter Respirable Dust Sampler (Gravimetric method) IS-5182  (Part-IV) 
Respirable Particulate Matter Respirable Dust Sampler (Gravimetric method) IS-5182  (Part-IV) 
Sulphur Dioxide West and Gaeke IS-5182  (Part-II) 
Oxides of Nitrogen  Jacob and Hochheiser IS-5182  (Part-VI) 


The heavy metals present in ambient particulates were separately analyzed using AAS 
during summer season. Particulate mercury (Hg), lead (Pb) and fluoride (F) were tested at 
Waidhan station as the location lies in the proximity of industries. 


4.3.4 Water Quality 
Surface water samples were collected from 3 different locations during the study period. Ten 
groundwater samples were collected from tube wells and hand-pumps located in the villages 
near the project site. Water sampling location details are provided in Table 4.4, and depicted 
in Figure 4.3.  


TABLE 4.4- WATER SAMPLING LOCATIONS 
Location Location Code Distance (km) Direction 


Surface Water Sampling Location 
Near Karkota (Rehar River) SW1 7.0 ESE 
Near Bhari (Rehar River) SW2 4.5 ENE 
Govind Ballabh Pant Sagar SW3 8.0 NE 
Groundwater Sampling Location 
Near Tiyara GW1 3.5 NW 
Sidhi Khurd GW2 2.0 NW 
Garhara GW3 4.0 N 
Near  Site GW4 1.7 NE 
Giddhakhari GW5 2.0 SE 
Harrahawa GW6 3.5 SE 
Karkota GW7 6.0 SE 
Jhanjhi Tola GW8 4.5 SSE 
Near Jhanjhi GW9 5.0 S 
Pedrawah (Near R.F. Mohanban) GW10 5.5 SSW 


Water samples were collected on monthly basis during the study period and analyzed for 
selected physico-chemical and biological parameters. Samples were collected, preserved 
and analyzed as per methods given in Standard Methods for the Examination of Water and 
Waste Water (APHA, AWWA and WPCF).  


4.3.5 Noise Levels 
CEL-383 sound level meter was used for measuring the noise levels. This instrument 
measures sound pressure level (SPL), maximum sound pressure level (max) and equivalent 
continuous noise level (Leq). Noise monitoring location details are provided in Table 4.5 and 
indicated in Figure 4.4. 
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Code
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(km)


Near Karkota (Rehar River) SW1 ESE 7
Near Bhari (Rehar River) SW2 ENE 4.5
Govind Ballabh Pant Sagar SW3 NE 8


Near Tiyara GW1 NW 3.5
Sidhi Khurd GW2 NW 2
Garhara GW3 N 4
Near  Site GW4 NE 1.7
Giddhakhari GW5 SE 2
Harrahawa GW6 SE 3.5
Karkota GW7 SE 6
Jhanjhi Tola GW8 SSE 4.5
Near Jhanjhi GW9 S 5
Pedrawah (Near R.F. Mohanban) GW10 SSW 5.5


Surface Water Sampling Location


Groundwater Sampling Location


Table 4.4- Water Sampling Locations
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(km) Land-use Category


Project Site - -   Rural
Waidhan N 9.5   Residential / Commercial
Sasan N 3.5   Residential/Rural
Tiyara NW 5   Residential/Rural
Tusa NE 5   Residential/Rural
Keraha (Near RF) SW 4   R.F/Sensitive
Pedarwah SW 4.5   Residential / Rural
Harrhawa SE 2.5   Residential/Rural
Pipra NW 3.5   Residential/Rural
Bhari E 2.5   Residential/Rural


Table 4.5- Noise Monitoring Locations
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Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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TABLE 4.5- NOISE MONITORING LOCATIONS 


Sampling Location Direction Distance (km)   Category 
Project Site - -   Rural 
Waidhan N 9.5   Residential / Commercial 
Sasan N 3.5   Residential/Rural 
Tiyara NW 5.0   Residential/Rural 
Tusa NE 5.0   Residential/Rural 
Keraha (Near RF) SW 4.0   R.F/Sensitive 
Pedarwah SW 4.5   Residential / Rural 
Harrhawa SE 2.5   Residential/Rural 
Pipra NW 3.5   Residential/Rural 
Bhari E 2.5   Residential/Rural 


4.3.6 Traffic Survey 
Traffic Survey was conducted in three points in and around the town of Waidhan and near 
the project site. 24 hour survey was conducted once a week for summer and winter seasons. 
During the survey, vehicles were categorized into three groups; 


 Light vehicles including two and three wheelers, 
 Medium-size vehicles and 
 Heavy vehicles with four or more wheels respectively 


4.3.7 Ecological Survey 
Inventory of flora and fauna species was made by a team of ecologist during the site visit and 
collected data from Forest Division East Sidhi.  


The investigation of terrestrial ecosystem was carried out at ten (10) locations using 30 x 30 
m2 quadrates for the evaluation of phyto-sociological characteristics of woody species and 
twenty (20) locations using 50 x 50 cm2 quadrates for the herbaceous flora.  


4.3.8 Socio-economic Status 
Socio-economic data was collected from field studies and secondary sources like Census of 
India 2001. Primary R&R Survey was also conducted to find-out the present status of the 
socio-economic condition of the project affected Households. 


4.4 SENSITIVE RECEPTORS 
Except Waidhan and some scattered villages habitation, no major settlement / town is 
located within the 25 kms radius from the project site. As per the MoEF guidance manual, no 
major eco-system and biosphere have been identified within the periphery of the project site. 
The study area does not have any features having historical and archaeological importance 
(Table 4.6). 


TABLE 4.6- SUMMARY OF SENSITIVE RECEPTORS WITHIN 25 KMS RADIUS 
S. No. Features Presence in the Study Area 


1. National Park / Wildlife Sanctuary No 
2. Tiger/ Elephant Reserve/ Turtle Nesting Ground No 
3. Core Zone of Biosphere Reserve No 
4. Lakes / Reservoir / Dams Govind Ballabh Pant Sagar – 12 kms 


5. Stream / Rivers Rehar River- 4 kms,  
Mayar River- 10 kms 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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S. No. Features Presence in the Study Area 
6. Estuary / Sea No 
7. Mangroves No 
8. Mountains / Hills No 
9. Notified Archaeological Sites No 


10. Any other Archaeological Sites No 
11. Defense Installation No 
12. Airports Varanasi Airport is 250 kms from site 
13. Railway Station Shakti Nagar- 18 kms 
14. National / State Highways National Highway-75 is 10 kms  


4.5 LAND AND PHYSICAL ENVIRONMENT 


4.5.1 Project Site 
PFC had identified a potential site for development of Sasan Ultra Mega Power Project near Sasan 
Village, Singrauli district, in Madhya Pradesh. The proposed location has been chosen keeping in 
view of the social and environmental issues like least disturbance on local habitation, 
minimum impact on the forest land and less impact on drainage pattern were also considered 
for site selection. The layout map of the proposed power plant is presented in Figure 3.1. 
The proposed power plant site is located around 23°57’56” N latitude and 82°37’30” E 
longitude near Sasan village in Singrauli District of Madhya Pradesh. The site is well 
connected by road from Waidhan town. National NH-75 is passing at a distance 10 Km from 
the project site. The nearest Railway Station (Shaktinagar) is located about eighteen (18) km 
from the project site. The nearest airport is Varanasi, which is about 250 kms from the site. 
The location map of the project site is enclosed as Figure 1.1.  


Present land use of the selected site is mainly infertile and single crop agriculture land with 
scrub forest and settlements. 


4.5.2 Physiography 
In the study area, terrain is dominated by river basin. The territories are rugged with 
sediment burdens carried away by various streams. The landscape has alluvium depositions 
and murrum toppings.  


Rehar River flows through the south-eastern plain. Rising from the hills of Sarguja it 
maintains a general north – easterly course and meets the River Sone in Jharkhand. The 
river has a dam built on the downstream. On the upstream side, resulting reservoir has 
submerged the plain upto a few kms from Waidhan, both in Uttar Pradesh and Madhya 
Pradesh. Kanchan and Mayar rivers unite a few kilometers south of Singrauli (Waidhan) 
before joining the Govind Ballabh Pant reservoir.  


The plant area is located on high plateau with Gabaiya and Garra streams on eastern and 
western side of the plant area. 


4.5.3 Geology   
4.5.3.1 Project Site 
The site for plant area and ash pond area extend over geological complex, mainly 
constituting of granite gneiss and schistose rocks with profuse intrusion of quartz reefs. The 
basement of the project area comprises undifferentiated gneisses gradational into schistose 
and phyllite faces. This older basement underwent regional granitization during Archean-
Proterozonic transition. This phase ended with profuse intrusion of quartz reef, quartz veins 
and pegmatite veins. Western blank of the proposed site shows basic intrusive rocks of 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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dolerite nature extending through dark biotite schistose and gneissic rocks into western 
granitic ridge.  


Bundelkhand gneissic complex, granite, quartz reel, dolerite dyke, Amgaon group, Gopad-
banas metamorphic Complex and other undifferentiated gneisses, older enclaves within 
granitoids : gneisses, granulites and granitoids. 


Thus the site consists of Archean – Proterozoic basement interacting with geo-morphological 
processes to develop sub-parallel ridge lineaments. These lineaments control the surface 
and sub-surface water movements in the proposed site. 


The lithologs obtained from bore holes of the plant site show the following succession from 
top downward : unsorted soils / colluvial – 1.0 m, compacted silt – 3.5 m - 12.5 m, granitic / 
granitiod rock – 2.0m – 3.5 m, quartziferous horizon 1 – 2 m, dark platy rock (migmatitic / 
hybrid) – 0.5 m. Hornbland – muscorite schist – 1.5 – 2.5 m and granitic – gneisses further 
downward basement. 


4.5.3.2 Regional 
Geologically the northern most part of the district is formed of Vindhyans, the middle portion 
of Archaeans and the southern part of the Gondwana formations.  Study areas falls in the 
southern part of the district. 


The Gondwanas are characterized by low rolling dips and present the structure of a broad 
basin closing towards west.  The northern contact of the Gondwanas with Archaeans is 
faulted. There are a few exposures of coal and they are mostly restricted to the Raniganj 
formation. 


The general succession of the different rock types in the Sidhi region are provided in Table 
4.7 in their order of superposition. 


TABLE 4.7- GEOLOGY OF THE STUDY AREA  
Recent : Alluvium and laterite 
Upper Triassi : Mahadeva – Ferruginous sandstone and cherty clays 
Upper Permian  : Unconfirmity 
Middle Permian : Raniganj- Calcarious sandstone, carbonaceous shale 


and coal seams 
Lower Permian Gondwanas : Barren Measure – Flaggy sandstone, shale and clays 
Upper carboniferous : Barakar – Felspathic sandstone, shale and clays.  


Talchir- Boulder beds, shale and sandstone. 
Unconformity 


Purana  Lower Vindhyans  
(Semriseries) 


: Kheinjua stage – Olive green shales porcelanite stage – 
shale interbedded with porcellanites, tuffs and 
limestones. 


  Basal Stage – Conglomerate and quartzite. 
Unconformity 


Sidhi Series : Orthoquartzite phyllite containing lenses of 
conglomerate. 
Banded – heamatite quartzite 
Unconformity 


Archaeans Older Metamorphics : Quartz – sericite schist Basic schists-homblende – 
Chlorite – Basic schist, talcchlorite schist, talc tremolite 
schist, etc. epidosite etc. 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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4.5.4 Land-use Pattern 
4.5.4.1 Project Site 
Land Use as per Government Record 
Land utilization data collected from secondary sources viz, land records, block level reports, 
etc shows (Table 4.8) that out of total land in the project impact area (constitutes total area in 
the villages from which part of land is acquired for the project), 66 % of the land is utilized for 
cultivation (irrigated and un-irrigated area). However, out of total of the impact villages only 
17% is irrigated land.  


TABLE 4.8: LAND-USE CLASSIFICATION IN PROJECT IMPACT AREA (IN ACRES) 


S. 
No. 


Village 
Name 


Forest 
Area 


Irrigated 
Area 


Un-irrigated 
Area 


Cultivable 
Waste 


Area not 
Available for 
Cultivation 


1. Siddhi Khurd 0.0 145.8 1954.6 37.1 358.3 
2. Siddhi Kalan 793.4 378.1 990.9 612.8 207.6 
3. Harrahawa 0.0 521.4 1655.6 709.2 108.7 
4. Jhanjhi Tola 0.0 163.1 617.8 306.4 93.9 
5. Tiyara 0.0 1069.9 1485.1 1025.5 491.7 


Total Area 773.4 (5%) 2278.3 (17%) 6703.8 (49%) 2690.9 (20%) 1260.2 (9%) 
Source: Primary Census Abstract, Census of India, Madhya Pradesh, 2001 


Land Use of the Site as per Ownership 


Module-wise breakup of land requirement as per final award approved by Govt. of Madhya 
Pradesh (GoMP) is given below. 


TABLE 4.9: MODULE WISE BREAK-UP OF LAND REQUIRED (IN ACRES) 


Use of Land Village 
Name 


Land Type Forest 
land Total 


Pvt. Govt. Total 


Power Plant Area 
Siddhi Khurd 797 243 1040 793 1833 
Siddhi Kala 135 67 202 - 202 


Ash Disposal 
Harrhawa 578 200 778 - 778 
Jhanjhi tola 24 9 33 - 33 


Township Tiyara 174 275 449 - 449 
Total  1708 794 2502 793 3295 


4.5.4.2 Study Area (25 kms Radius) 


The term land use used in the report means both land use and land cover. The land use of 
the study area was carried out by utilizing three principal sources, namely, (i) Survey of India 
topo-sheet of 1:50,000 scale; (ii) Satellites imagery data without any cloud cover; and (iii) 
ground validation for interpretation of the FCC imagery.  


Table 4.10 describes distribution of land area in km2 and their respective percentages and 
land-use map is given as Figure 4.5. 


TABLE 4.10- LAND-USE CLASSIFICATION WITHIN 25 KMS RADIUS   
Land Use Category Area (Sq. Km.) Percentage of Study Area 


Cropped Land 237.7 12.1 
Vegetation 22.3 1.1 
Mining Area 32.6 1.7 


Forest 







Figure‐ 4.5







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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Land Use Category Area (Sq. Km.) Percentage of Study Area 


Degraded Forest 475.7 24.2 
Dense Forest 249.7 12.7 


Built-Up Land 
Industrial Area 13.3 0.7 
Open Space 0.2 0.0 
Settlement 552.9 28.2 
Settlement within forest 29.8 1.5 


Wetland 
Waterlogged area 0.7 0.0 
Marshy/ Swampy Land 63.5 3.2 


Waste Land 
Barren Rocky Area 79.7 4.1 
Gullied Land 2 0.1 
Land without scrub 24.5 1.2 
Mining/ Industrial Waste 3.3 0.2 


Water Bodies 
Ponds / Tanks 13.1 0.7 
Reservoirs 141.8 7.2 
River 21.5 1.1 


Total 1964.3 100.0 


Cropland: Only 12.1% of the study area falls under crop land. Croplands are observed 
randomly around the proposed site. However the area is distinctly dotted with such land 
uses. The patches get larger with the increase in distance from the site. 


Settlement: Settlements constitutes around 28% of total area. Settlements comprise of the 
town of Waidhan and scattered villages settlements and its hamlets.  


Mining Area: In the northern part major mining blocks are located. Mining is one of the major 
land-use prominent in the region and covers 36.28 sq km of total area. 


Dense Forest: An elongated patch of dense forest is running south of the site and covers 
about 12.7% of study area. It gets thicker eastward towards Chhattisgarh. The following 
forest fall under this category 


 Muher Reserve Forest 
 Chokra Protected Forest 


Degraded Forest:  About 24% of area fall under degraded forest and is a prominent feature 
of the area. However western part of the areas has large expanse of degraded forests. The 
Reserve Forests and Protected Forests as given below falls in this category of: 


• Mohanban Reserve Forest • Pidarwah Protected Forest 
• Kukarbhukara Reserve Forest • Balipat Reserve Forest 


Vegetation: In the study area, vegetation is mostly observed towards Singrauli industrial 
area and Govind Ballabh Pant Sagar. Vegetation is a general term for the plant life of a 
region; it refers to the ground cover provided by plants, and is, by far, the most abundant 
biotic element of the biosphere. They are juxtaposed with northern mining beds as well. 
However the percentage of such land use is limited to 1.1%. 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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Land without scrub: This is one of the most prominent uses around the proposed power 
plant site. Near by  villages are having small lands under this category. Scrub" consists of 
low shrubs, mixed with grasses, herbs, and geophytes. Scrublands may be either naturally 
occurring or the result of human activity. They may mature into vegetation type in a particular 
region and remain stable over time, or a transitional community that occurs temporarily as 
the result of a disturbance, such as a major fire. The lands without scrubs are those lands 
which in spite of being wastelands lacks scrubs.  


Gullied lands: The study area has discrete occurrences of such lands. A gully is a landform 
created by running water eroding sharply into a hillside.  


Barren & Rocky: Barren and rocky lands are also observed near the site and constitute 
4.1% of the total area. Most of such land is observed in the western part of study area.  


Water-bodies: The reservoir of Govind Ballabh Sagar is one of main feature of land use of 
the study area and covers 7.2% of study area. Other major rivers in the area are Mayar and 
Rehar River. There are not many static surface water bodies, artificial or natural, in the 
district except the Govind Sagar. Though some tanks have been constructed in the area but 
most of them dry up during the summer season.  


Marshy lands: Huge patches of marshy lands (3.2%) are observed on the western parts of 
Govind Sagar. A marsh is a type of wetland, featuring grasses, rushes, reeds, typhas, 
sedges, cat tails, and other herbaceous plants (possibly with low-growing woody plants) in a 
context of shallow water. A marsh is different from a swamp, which is dominated by trees 
rather than grasses and low herbs. The water of a marsh can be fresh, brackish, or saline.  


Waterlogged area: There are four prominent patches of water logged areas which are 
observed near the man-made lake of Govind Sagar in which two are in west coast and 
remaining two in east bank of the Sagar.  


The study area is known as the Energy Capital of India and is surrounded by industries. 
However, no new plant / mine / industry activity have been started from last 3-4 years. The 
lists of industrial activity found in 25 kms radius are listed in Table 4.11. The industries cover 
about 0.7% land of the total study area. 


TABLE 4.11- LIST OF INDUSTRIAL ACTIVITIES WITHIN 25 KMS RADIUS    
Name of the Industrial Activity Distance from the Project Site (kms) 


Singrauli TPP 21.0 
Vindyachal TPP 20.5 
NCL Coal Blocks 18.0 
Proposed Mahan STPP 22.0 
Proposed Muher Coal Mine 22.0 


4.5.5 Soil Quality 
The soils in the study area are generally red soils dotted with clayey soils. The fertility of soils 
in general is poor. The top soil samples collected from various locations under major land-
use categories in study area were tested for physico-chemical characteristics. Tables 4.12 
and 4.13 provide physical and chemical characteristics of tested soils in summer and winter 
season respectively. 


The soil texture shows varying proportions of silt and sands. No significant changes in 
texture of the soils samples observed during study period. 


Chemically these soils are generally neutral in nature with soluble salts in terms of electrical 
conductivity higher in Tusa and Sidhi Kalan soils than in other soils. Soil samples collected 
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from Tiyara, Harrahawa and Karkota show variations in pH values with acidic soils in some 
cases.  


Particle size distribution of the soil samples suggests that wasteland is covered by sandy 
loam and loamy sand soil. Semi-agricultural land is also covered by sandy loam soil but with 
relatively lesser percentage of sands. Agricultural land is mostly covered by silty loam soils. 


The nutrient and organic matter contents are lower in all the tested soils. However, 
agricultural and forest soils have slightly higher nutrient concentrations. The tested soil 
samples share common characteristics without showing striking differences in terms of both 
physical and chemical parameters. 


The soil characteristics of the area are influenced by existing drainage pattern with soil 
erosion as the main feature of the landscape. As a result, the nutrient status is found to be 
lower in most of the cases. 


TABLE 4.12- SOIL CHARACTERISTICS (SUMMER)* 
S. 
No 


Parameter 
Unit  


Soil Sampling Locations 
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 


1 Soil Texture   


 


a.  Gravel % 9.45 7.35 7.9 3.5 7 5.25 3.65 0.1 0.3 1.25 4.5 4.3 


b.  Sand % 35.8 40.3 45.2 58.6 56.6 63.6 43.8 72.9 45.8 59.9 55.3 27.2 


c. Silt % 50.7 48.4 43 34.4 33.3 28.7 46 24.8 50.1 35.4 36.5 63.3 


d. Clay % 4.05 4 3.7 3.5 3.2 2.5 4 2.25 3.9 3.5 3.8 5.2 


2 pH (1:2.5 susp.) -- 6.37 4.9 5.48 5.75 0 5.57 7.85 5.72 6.2 6.64 7.37 6.4 


3 Conductivity (1:2.5 
susp.) 


μmhos/c
m 218 60 45 72 77 80 220 47 82 90 116 120 


4 Organic Matter % 1.43 0.74 0.75 0.9 0.95 0.89 1.51 0.74 0.59 0.45 1.04 0.98 


5 Sodium as Na % 0.65 0.95 0.91 1.04 0.81 0.66 0.46 0.87 0.59 0.56 0.61 0.75 


6 Potassium as K % 0.48 0.92 0.59 0.79 0.88 1.07 0.75 0.86 0.79 0.8 0.83 0.58 


7 Calcium as Ca % 1.56 0.74 0.01 1.32 0.4 0.79 0.32 2.23 0.54 0.45 0.93 0.67 


8 Chloride as Cl % BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 


9 Sulphate as SO4 % BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 


10 Carbonate as 
CaCO3 % 1.56 1.04 0.78 1.56 0.52 0.52 2.08 0.26 1.82 1.04 1.58 1.3 


11 Nitrogen as N meq/100 
gm 44.1 34.9 19.7 45.5 25.7 48.1 51.4 36.2 48.1 36.2 45.5 63.9 


12 Phosphorus as 
PO4 % 0.01 0.016 0.004 0.008 0.018 0.018 0.024 0.021 0.033 0.01 0.01 0.01 


13 Cadmium as Cd % 0.002 BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.002 0.002 


14 Copper as Cu % 0.006 0.013 0.005 0.004 BDL BDL 0.004 0.004 0.003 0.003 0.004 0.004 


15 Chromium as Cr % BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 


16 Nickel as Ni % 0.02 0.016 0.016 0.015 0.073 0.011 0.008 0.011 0.009 0.015 0.011 0.017 


17 Lead as Pb % BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 


18 Zinc as Zn % 0.017 0.01 0.013 0.014 0.014 0.005 0.006 0.042 0.012 0.009 0.009 0.009 


19 Arsenic as As % BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 


20 Water Holding 
Capacity % 16.8 16.5 17.9 19.5 17.2 19.1 18 20.7 19.2 16.5 18.2 22.8 


21 Cation Exchange 
Capacity 


meq/10
0 gm 55.8 15.8 7.07 20.7 18.9 19.9 34 12.5 25.3 19.6 26.2 25.8 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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S. 
No 


Parameter 
Unit  


Soil Sampling Locations 
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 


22 Sodium 
Absorption Ratio -- 0.46 0.67 1.05 0.75 1.07 0.91 0.97 0.77 0.97 0.99 0.77 1.09 


*: For description please refer to Table 4.1 


TABLE 4.13- SOIL CHARACTERISTICS (WINTER) 
S. 
No Parameter  Unit  


Soil Sampling Locations 
S1 S2 S3 S4 S5 S6 S7 S8 S9 S10 S11 S12 


1 Soil Texture   


 


a.  Gravel % 3 0.1 2.9 1.4 0.8 0.75 3.7 0.15 0.95 0.4 6.6 1.8 
b.  Sand % 31.4 65.7 49 52.7 55.8 54.7 42.6 64 70.6 40.2 46.1 23.7 
c. Silt % 60 30 44 41.8 40 41 47 31 25 55 42 68 
d. Clay % 5.55 4.2 4.1 4 3.35 3.55 6.65 4.8 3.45 4.4 5.25 6.5 


2 pH (1:2.5 susp.) -- 7.14 5.24 7.8 5.96 6.32 6.02 8.38 5.1 5.72 6.32 6.33 7.88 


3 Conductivity (1:2.5 
susp.) 


μmhos/c
m 151 48 159 84 58 59 128 56 32 74 72 171 


4 Organic Matter % 0.78 0.68 0.81 0.73 0.84 0.89 0.76 0.73 0.6 0.89 0.44 0.81 


5 Sodium as Na % 0.71 0.98 0.87 0.93 0.76 0.69 0.45 0.81 0.62 0.58 0.52 0.64 


6 Potassium as K % 1.49 0.61 1.19 1.13 1.29 1.38 0.97 1.28 0.89 0.91 0.44 0.96 


7 Calcium as Ca % 1.4 0.79 0.02 1.19 0.43 0.83 0.29 1.91 0.59 0.41 0.81 0.78 


8 Chloride as Cl % <0.01 <0.01 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 <0.01 0.02 <0.01 <0.01 


9 Sulphate as SO4 % <0.01 <0.01 <0.01 <0.01 <0.01 <0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 


10 Carbonate as 
CaCO3 % 1.6 1.09 0.82 1.39 0.57 0.54 1.97 0.21 1.59 0.92 1.37 1.26 


11 Nitrogen as N meq/100 
gm 39.2 33.1 18.3 47.3 23.7 48.9 49.3 34.9 46.3 34.9 43.8 65.7 


12 Phosphorus as PO4 % 0.004 0.018 0.19 0.017 0.017 0.033 0.013 0.24 0.028 0.017 0.011 0.01 


13 Cadmium as Cd % 0.003 BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.003 0.03 


14 Copper as Cu % 0.004 0.011 0.007 0.006 BDL BDL 0.003 0.006 0.002 0.004 0.006 0.03 


15 Chromium as Cr % BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 


16 Nickel as Ni % 0.03 0.02 0.02 0.01 0.08 0.02 0.01 0.02 0.01 0.01 0.01 0.01 


17 Lead as Pb % BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 


18 Zinc as Zn % 0.02 0.02 0.02 BDL 0.01 0.01 0.01 0.05 0.01 0.01 0.01 0.01 


19 Arsenic as As % BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 


20 Water Holding 
Capacity % 17.3 15.6 16.3 17.6 16.1 18.2 16.3 18.9 17.8 14.9 17.3 19.6 


21 Cation Exchange 
Capacity 


meq/100 
gm 54.2 14.3 6.1 18.4 17.4 20.3 32.6 11.5 24.1 18.2 24.3 23.6 


22 Sodium Absorption 
Ratio -- 0.49 0.71 0.98 0.81 0.95 0.84 0.84 0.74 0.86 0.83 0.69 1.12 


4.6 METEOROLOGICAL CONDITION 
Meteorological description of the area is based on both short and long-term data. The short-
term data was generated near project site location and long-term data was collected from the 
nearest India Meteorological Department (IMD) observatory, located at Sidhi. Site-specific 
meteorology plays an important role in deciding the transportation and diffusion pattern of air 
pollutants and is considered in dispersion modelling. 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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Fig 4.6- Variation of Monthly Mean Temperature 


 
Fig 4.7- Variation of Monthly Mean Humidity 


4.6.1 Climate 
The climate of the region is humid and tropical with four (4) seasons, delineated as per IMD 
classifications, characterized by the following:   


 December to February is moderately cold with predominantly westerly winds. 
 March to May is summer season; the atmosphere heats up and mercury records an 


upward trend. Both westerly and northwesterly winds predominate. 
 Monsoon from June to September is characterized by heavy rainfall with easterly winds. 
 Post-monsoon period occurring during October and November is characterized by 


westerly winds. 


4.6.1.1 Temperature 
Temperature is generally high showing relatively large difference between daily minimum 
and daily maximum temperatures during summer. The temperature starts rising significantly 
from March with scorching conditions in 
April, May and June the hottest months. 
With the onset of monsoon by the second 
week of June, temperature decreases. 


From November the temperature starts 
decreasing and reaches minimum during 
January, which is the coldest month. 
During monsoon months diurnal variation 
in temperature is the minimum (Table 
4.14). Figure 4.6 presents monthly 
average, maximum and minimum 
temperatures. 


4.6.1.2 Relative Humidity 
The area experiences a relatively higher 
relative humidity, which can be attributed 
to Govind Sagar and forest cover. 
Minimum humidity has been recorded in 
May (23%) followed by April (24%) as 
provided in Table 4.14. Maximum humidity 
has been recorded in August (85%) 
followed by July (83%) as shown in Figure 
4.7. 


4.6.1.3 Wind Speed and Direction 
Annual wind-roses plotted on the basis of 
long-term data shows westerly as 
prevailing wind direction. (Figure 4.8 & 4.9) 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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Fig 4.10- Variation of Monthly Mean Rainfall 


  


Fig 4.8- Annual Wind-rose (Morning 8:30 IST) Fig 4.9- Annual Wind-rose (Morning 17:30 IST) 


4.6.1.4 Cloud Cover 
Monthly average cloud amounts are 
provided in Table 4.14. The cloud cover 
during July to September is higher, but 
during December month the same is 
minimum. 


4.6.1.5 Rainfall 
The southwest monsoon sets in June and 
continues till September. During rainy 
season about 89% of annual rainfall is 
received (Figure 4.10). 
Annual rainfall received in the area is about 1133 mm; the maximum rainfall (338.2 mm) is 
received during July followed by August (325.2 mm). The heaviest rainfall recorded in a day 
was 189.8 mm (16 July, 1980). 


4.6.1.6 Vapour Pressure 
Monthly average morning and evening vapour pressures are given in Table 4.14. Maximum 
pressure is recorded during August (31.0 hPa) and minimum pressure is recorded during 
January (10.8 hPa). 


4.6.1.7 Special Weather Phenomena 
Special weather phenomenon like hail / squall occurs in the region. The annual fog and 
thunder recorded in the region are 0.2 and 6.0 respectively. These phenomena are not 
frequent and their intensities are varying from year to year depending on development of 
special meteorological conditions in the surrounding region. 


TABLE 4.14- CLIMATOLOGICAL DATA 


Month 
Temperature 


(°C) 
Rel. Humidity 


(%) 
Vapour 


Pressure (hpa) 
Mean Wind 


Speed 
(kmph) 


Rainfall  
(mm) 


Cloud Amount 
(Oktas) 


Min Max. Mor. Eve. Mor. Eve. Mor. Eve. 
Jan 8.1 24.3 76 50 10.8 12.2 2.1 27.0 1.2 1.2 
Feb 10.8 27.6 68 40 12.1 12.1 2.7 18.4 1.1 0.9 
Mar 15.5 33.4 51 29 13.1 12.4 3.3 13.2 0.8 1.0 
Apr 21.5 39.1 38 24 15.0 14.1 4.5 3.4 0.5 1.0 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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Month 
Temperature 


(°C) 
Rel. Humidity 


(%) 
Vapour 


Pressure (hpa) 
Mean Wind 


Speed 
(kmph) 


Rainfall  
(mm) 


Cloud Amount 
(Oktas) 


Min Max. Mor. Eve. Mor. Eve. Mor. Eve. 
May 25.8 42.0 35 23 17.5 15.0 5.1 8.8 0.8 1.4 
June 27.5 39.2 58 46 26.4 24.0 6.5 133.5 2.7 4.0 
July 25.1 32.9 83 74 30.8 30.8 5.3 338.2 5.2 5.5 
Aug 24.6 31.7 85 79 30.7 31.0 4.5 325.2 5.3 5.5 
Sep 23.8 32.3 82 72 29.1 28.6 3.9 211.8 3.9 4.6 
Oct 19.4 32.6 73 53 22.4 20.9 2.4 33.4 1.6 1.9 
Nov 13.0 29.5 69 47 14.9 15.0 1.8 12.1 0.8 1.0 
Dec 8.3 25.3 74 51 11.5 12.9 1.6 7.7 0.8 0.9 


Source: IMD Station at Sidhi (1958 to 1980) 


4.6.2 Onsite Micro-meteorology 
The on-site meteorological parameters were measured during monsoon, post-monsoon and 
winter seasons.  Measured temperature during monsoon, post-monsoon and winter seasons 
normally varies from 27.0 to 33.5°C, 19.0 to 31.7 °C and 11.8 to 26.5 °C respectively during 
monsoon, post-monsoon and winter seasons respectively. The relative humidity of the area 
remains higher. 


Light winds are common during early morning hours, whereas day-time and night hour 
averages range from 1.9 to 8.7km/hr in summer, 3.1 to 7.3km/hr in monsoon, post-monsoon 
1.5 to 5.3 km/hr and 1.6 to 6.1 in winter. 


The predominant wind direction in summer and monsoon is west whereas north is 
predominant wind direction in post-monsoon and winter seasons. Wind-roses for all the 
seasons are enclosed Figure 4.11 to 4.14. Calm condition prevails to the extent of about 
21%, 23%, 30% and 34% in summer, monsoon, post-monsoon and winter seasons, 
respectively. The sky remains clear to lightly cloudy especially during morning hours.  


Four (4) rainy days were recorded in March with skies remaining overcast for major part of 
the days. During monsoon season overcast skies were reported on considerable number of 
days. The total rainfall recorded during summer, monsoon, post-monsoon and winter 
seasons are 60.5 mm, 721.0 mm, 18.5 mm and 54.5 mm respectively. Minimum and 
maximum pressures as recorded at site range from 968 to 981 hpa, 967 to 970 hpa, 978 to 
982 hpa and 981 to 984 hpa during summer, monsoon, post-monsoon and winter seasons 
respectively. 


  
Avg. Wind speed (m/s)- 1.41 
Calm (<0.33 m/s)- 20.52% 


Avg. Wind speed (m/s)- 1.68 
Calm (<0.33 m/s)- 22.95% 


Fig 4.11: 1st Mar to 31st May, 2006 Fig 4.12: 1st June to 31st Sep, 2006 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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Avg. Wind speed (m/s)- 1.1 
Calm (<0.33 m/s)- 30.12% 


Avg. Wind speed (m/s)- 1.0 
Calm (<0.33 m/s)- 33.89% 


Fig 4.13: 1st Oct to 30th Nov, 2006 Fig 4.14: 1st Dec, 2006 to 28th Feb, 2007 


4.7 AMBIENT AIR QUALITY 
The air quality measurement shows more or less uniform pattern of ambient concentrations 
except at Waidhan due to its proximity to industries. The measured concentrations are 
varying but are within existing air quality standards at all the locations in the area. The 
sources of particulates are varied, fugitive and not related to any industrial emission, except 
at Waidhan, which receives pollutants from multiple sources. 


However, for the variations in air quality data in each season i.e. summer, monsoon/post-
monsoon and winter location wise results are provided with applicable standards in Table 
4.15 to 4.26. Table 4.27 provides data on particulate heavy metals specifically Hg and Pb in 
summer. 


Ambient Air Quality Summer (Mar-Apr-May, 2006) 
TABLE 4.15- SPM CONCENTRATION IN SUMMER, 2006 (µg/m3) 


 Location Max Min Average P98 NAAQ Standard 


Project Site 181.4 92.7 153.5 180.0 200 
Sasan 174.5 90.3 152.0 172.5 200 
Bhari 167.1 116.3 148.4 165.5 200 


Keraha 170.4 112.8 152.5 169.4 200 
Tiyara 180.6 135.9 160.6 179.5 200 


Waidhan 188.2 92.7 162.1 186.5 200 


TABLE 4.16- RPM CONCENTRATION IN SUMMER, 2006 (µg/m3) 
 Location Max Min Average P98 NAAQ Standard 


Project Site 76.3 26.4 53.5 74.5 100 
Sasan 71.8 28.7 56.8 70.3 100 
Bhari 68.5 33.2 51.7 66.2 100 


Keraha 73.5 31.7 54.0 72.0 100 
Tiyara 89.1 35.7 61.0 86.3 100 


Waidhan 82.4 30.5 62.5 81.9 100 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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TABLE 4.17- SO2 CONCENTRATION IN SUMMER, 2006 (µg/m3) 
 Location Max Min Average P98 NAAQ Standard 


Project Site 13.2 <6.0  10.6 13.0 80 
Sasan 18.2 7.1 13.9 18.0 80 
Bhari 18.7 8.7 14.3 18.0 80 


Keraha 14.6 7.3 10.4 14.4 80 
Tiyara 16.8 10.7 13.9 16.5 80 


Waidhan 22.3 <6.0  17.1 22.1 80 


TABLE 4.18- NOX CONCENTRATION IN SUMMER, 2006 (µg/m3) 
 Location Max Min Average P98 NAAQ Standard 


Project Site 16.8 <6.0  13.3 16.7 80 
Sasan 21.2 8.1 17.0 21.0 80 
Bhari 21.2 10.8 17.0 21.1 80 


Keraha 17.3 9.2 13.1 17.1 80 
Tiyara 19.8 13.7 16.8 19.6 80 


Waidhan 27.5 <6.0  21.3 27.4 80 


Ambient Air Quality Post Monsoon (Sep-Oct-Nov, 2006) 
TABLE 4.19- SPM CONCENTRATION IN POST-MONSOON, 2006 (µg/m3) 


 Location Max Min Average P98 NAAQ Standard 


Project Site 168.7 90.2 122.2 167.1 200 
Sasan 166.1 90.8 139.5 164.1 200 
Bhari 154.2 110.0 136.8 153.3 200 


Keraha 164.2 121.1 149.0 162.4 200 
Tiyara 169.3 131.5 148.8 168.3 200 


Waidhan 170.8 96.7 146.1 170.5 200 


TABLE 4.20- RPM CONCENTRATION IN POST-MONSOON, 2006 (µg/m3) 
 Location Max Min Average P98 NAAQ Standard 


Project Site 52.3 26.2 36.4 51.5 100 
Sasan 60.3 25.5 38.2 55.7 100 
Bhari 50.3 32.5 43.3 50.3 100 


Keraha 59.0 32.5 43.1 57.0 100 
Tiyara 69.1 35.1 44.6 68.0 100 


Waidhan 72.0 30.1 49.0 71.6 100 


TABLE 4.21- SO2 CONCENTRATION IN POST-MONSOON, 2006 (µg/m3) 
 Location Max Min Average P98 NAAQ Standard 


Project Site 12.9 6.2 9.7 12.6 80 
Sasan 14.2 6.9 10.3 14.2 80 
Bhari 15.4 9.7 11.9 15.0 80 


Keraha 13.3 7.2 10.0 13.2 80 
Tiyara 15.0 10.2 12.7 15.0 80 


Waidhan 19.0 9.6 13.5 19.0 80 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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TABLE 4.22- NOX CONCENTRATION IN POST-MONSOON, 2006 (µg/m3) 
 Location Max Min Average P98 NAAQ Standard 


Project Site 15.0 7.0 10.5 14.6 80 
Sasan 18.7 9.5 14.6 18.4 80 
Bhari 19.2 12.3 15.2 19.1 80 


Keraha 15.1 9.1 12.2 15.1 80 
Tiyara 18.0 10.2 15.2 18.0 80 


Waidhan 21.8 7.8 13.9 21.0 80 


Ambient Air Quality Winter(Dec-Jan-Feb, 2006-07) 
TABLE 4.23- SPM CONCENTRATION IN WINTER, 2006-07 (µg/m3) 


 Location Max Min Average P98 NAAQ Standard 


Project Site 175.2 91.7 26.1 172.4 200 
Sasan 168.4 92.4 136.9 166.2 200 
Bhari 158.6 111.7 138.4 158.2 200 


Keraha 166.2 108.3 145.4 165.8 200 
Tiyara 174.2 133.7 152.0 172.3 200 


Waidhan 177.4 98.5 144.1 175.4 200 
TABLE 4.24- RPM CONCENTRATION IN WINTER, 2006-07 (µg/m3) 


 Location Max Min Average P98 NAAQ Standard 


Project Site 55.9 24.6 9.6 55.1 100 
Sasan 63.1 26.7 42.2 62.8 100 
Bhari 58.1 32.9 45.1 57.8 100 


Keraha 63.2 29.8 47.2 62.9 100 
Tiyara 73.2 34.2 53.9 72.4 100 


Waidhan 76.2 28.4 55.4 74.9 100 
TABLE 4.25- SO2 CONCENTRATION IN WINTER, 2006-07 (µg/m3) 


 Location Max Min Average P98 NAAQ Standard 
Project Site 13.9 7.2 10.5 13.3 80 


Sasan 18.7 7.4 13.4 18.6 80 
Bhari 19.1 10.2 14.3 18.8 80 


Keraha 15.4 8.3 12.4 14.9 80 
Tiyara 17.1 10.5 13.8 16.8 80 


Waidhan 23.8 12.3 16.8 23.1 80 


TABLE 4.26- NOX CONCENTRATION IN WINTER, 2006-07 (µg/m3) 
 Location Max Min Average P98 NAAQ Standard 


Project Site 17.1 9.4 12.7 16.5 80 
Sasan 22.4 9.8 15.9 21.8 80 
Bhari 22.8 12.4 17.0 22.7 80 


Keraha 17.8 10.6 14.5 17.7 80 
Tiyara 20.4 13.1 16.6 20.3 80 


Waidhan 28.1 14.7 20.9 27.9 80 


 
 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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Heavy Metals Concentration 
TABLE 4.27- AVERAGE HEAVY METALS CONCENTRATION IN WAIDHAN (µg/m3), Summer Season 


 Particulate Mercury Particulate Lead 
Average Value 0.09 0.27 


 
4.8 WATER QUALITY 
4.8.1 Water Resources and Use  
The general area serves as catchment for watersheds and run-off water resources. The 
rainfall received in the area is moderate. The existing rivers, reservoir and wells are the main 
water sources utilized for irrigation and household purpose. The surface water resource 
within the study area primarily consists of the GBPS or Rihand reservoir and its tributaries 
mainly Rihand, Mayur and Kanchan. A number of confined water bodies’ viz. tanks, ponds 
etc. also form a part of the surface water resources The principal uses of water are for 
irrigation, hydel power generation, domestic uses including water supply for drinking purpose 
and existing thermal power plants. 


Rehar River flows through eastern part of the plant and the study area and meets the Sone 
in Bihar. The River has a dam called GBPS reservoir on the downward side with a large 
spread area falling in Uttar Pradesh and Madhya Pradesh. Gabaiya River flows from south to 
north direction between plant and ash pond area.   The ground water sources comprise of 
mainly dug wells and tube wells both in urban and rural front.   


Surface Water Use  
The majority of water abstraction of surface water is for consumptive use particularly for 
industrial use and domestic supply. The industrial need  and domestic need of the industrial 
townships, is met primarily by GBPS and its major tributaries through dam and water works 
after proper treatment.   Pond water and tank water are mainly used for bathing, washing and 
livestock watering by the local people, and rarely lifted for irrigation. No river in the area is 
navigable, as most of them are hilly streams.  


Ground Water Use 
Ground water from dug wells and tube wells is abstracted mainly for meeting various 
domestic needs, and rarely for irrigation needs. Well water is also used for live stock 
watering and gardening purposes. Domestic water requirement in the rural areas is 
principally met from these dug wells and tube wells, most of, which are shallow or medium in 
depth. Sometimes, a single well is shared by few families.  


4.8.2 Drainage Pattern 
The region falls in the Ganga system. The Son is the major river which flows towards the NE 
through the northern part of the district and is drained by the rivers Banas, Gopad and 
Rihand / Rehar. 


Rihand / Rehar River flows through eastern part of the study area. Rising from the hills of 
Surguja, it maintains a general north-easterly course and meets the Son in Bihar. The river 
has a dam on downstream side creating GBPS reservoir with a large spread area falling in 
Uttar Pradesh and Madhya Pradesh. 


The Kanchan and Mayar are other rivers passing through western side of the study area. 
Confluence point of these two rivers is located at about 7 km from the site. These rivers also 
joins GBPS reservoir. The run-off water gets ultimately collected in river basin including the 
reservoir. The river water is used for drinking, agricultural and industrial purposes. 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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4.8.3 Groundwater Resource 
The groundwater resource is primarily used for drinking and agricultural purposes. Because 
of the absence of water supply system in rural areas dependence on ground water is high. 
The groundwater aquifers are smaller in capacity and used extensively in rural areas. 


Based on the available information, a water budget has been prepared for the Sarnaiya 
watershed and Gabaiya watershed. The estimated recharge of this area under the existing 
conditions is 41.17 ha and the specific yield is 22.5%. There are two watershed of the 
Gabaiya catchment. The groundwater recharge under the existing conditions for plant area is 
55.64 ha. The specific yield of the area is 19.24%. 


4.8.4 Water Quality 
To understand the existing surface and groundwater quality, tests were performed in a 
laboratory. For this samples were collected, after reconnaissance, from various locations in 
the area and tested for water quality parameters.  


4.8.4.1 Surface Water 
The representative water samples of surface water were collected from three locations; one 
in the reservoir and the two on the upstream of Rihand / Rehar River. Water characteristics 
of the collected samples are provided in Tables 4.28 to 4.30. The results of heavy metal 
analysis are provided in Table 4.31.  


Dissolved solids in the tested samples, are lower in concentration whereas suspended solids 
are relatively higher in summer season which can be attributed to rainy days during study 
period.  


Mineral contents of the samples are generally influenced by the sampling locations. Nutrient 
loads in terms of nitrate and phosphate are lower. The COD and BOD values are also lower. 
Heavy metal concentrations as analyzed are insignificant in all the tested samples. 


TABLE 4.28- SURFACE WATER QUALITY NEAR KARKOTA (REHAR RIVER) 
S. 
No Parameter Unit 


Results
Protocol Summer Monsoon Post-


monsoon
Winter 


1. pH  -- 8.0 7.3 7.5 7.2 IS:3025 (Pt-11)  


2. Conductivity  μmhos/
cm 180 100 152 128 IS:3025(Pt-14)  


3. Total Suspended Solids  mg/l 54.0 281.7 57.3 28.5 IS:3025 (Pt-17)  
4. Turbidity  NTU 7.5 215.7 35.5 16.4 IS:3025 (Pt-10)  
5. T. Hardness as CaCO3  mg/l 75.3 36.7 57.7 54.0 IS:3025 (Pt-21)  
6. Total Alkalinity as CaCO3  mg/l 81 36 60 58 IS:3025 (Pt-23)  


7. 
Chemical Oxygen 
Demand  mg/l 9.7 9.3 8.8 10.5 5220B of APHA  


8. 
Bio-Chemical Oxygen 
Demand  mg/l <5.0 <5.0 <5.0 <5.0 IS:3025 (Pt-44)  


9. Oil and Grease  mg/l <1.0 <1.0 <1.0 <2.0 IS:3025 (Pt-39)  
10. Total Dissolved Solids  mg/l 122 70 86 80 IS:3025 (Pt-16)  
11. Sodium as Na  mg/l 7.7 3.0 7.0 6.3 IS:3025 (Pt-45)  
12. Potassium as K  mg/l 2.7 1.7 2.7 2.3 IS:3025 (Pt-45)  
13. Calcium as Ca  mg/l 18.0 10.7 15.3 14.7 IS:3025 (Pt-40)  
14. Magnesium as Mg  mg/l 7.3 2.3 4.7 4.0 IS:3025 (Pt-46)  
15. Fluoride as F  mg/l 0.5 0.3 0.6 0.1 SM(APHA)4500 FD 
16. Total Phosphorus as PO4  mg/l <0.02 0.03 <0.02 <0.02 SM (APHA) 4500 D 
17. Nitrates – Nitrogen  mg/l 0.78 0.87 0.85 0.43 IS:3025 (Pt-34)  
18. Silica as SiO2  mg/l 13.9 13.5 11.6 7.2 4500 of APHA  







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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S. 
No Parameter Unit 


Results
Protocol Summer Monsoon Post-


monsoon
Winter 


19. Phenols as C6H5OH  mg/l <0.01 <0.001 <0.001 <0.001 IS:3025 (Pt-43)  
20. Dissolved Oxygen  mg/l 6.8 7.2 6.6 6.1 APHA 4500 OC  


TABLE 4.29- SURFACE WATER QUALITY NEAR BHARI (REHAR RIVER) 
S. 
No Parameter Unit 


Results
Protocol Summer Monsoon Post-


monsoon 
Winter 


1. pH  -- 8.1 7.3 7.4 7.5 IS:3025 (Pt-11)  


2. Conductivity  μmhos/
cm 128 105 121 125 IS:3025(Pt-14)  


3. Total Suspended Solids  mg/l 34.2 264.0 44.7 30.8 IS:3025 (Pt-17)  


4. Turbidity  NTU 7.5 217.0 42.6 15.7 IS:3025 (Pt-10)  


5. T. Hardness as CaCO3  mg/l 49.3 37.3 46.7 51.7 IS:3025 (Pt-21)  


6. Total Alkalinity as CaCO3  mg/l 48 37 49 56 IS:3025 (Pt-23)  


7. 
Chemical Oxygen 
Demand  mg/l 9.3 9.0 10.0 8.2 5220B of APHA  


8. 
Bio-Chemical Oxygen 
Demand  mg/l <5.0 <5.0 <5.0 <5.0 IS:3025 (Pt-44)  


9. Oil and Grease  mg/l <1.0 <1.0 <1.0 <2.0 IS:3025 (Pt-39)  


10. Total Dissolved Solids  mg/l 89 78 75 78 IS:3025 (Pt-16)  


11. Sodium as Na  mg/l 4.0 3.0 5.7 6.3 IS:3025 (Pt-45)  


12. Potassium as K  mg/l 2.3 1.7 2.0 2.0 IS:3025 (Pt-45)  
13. Calcium as Ca  mg/l 12.3 11.3 12.7 14.3 IS:3025 (Pt-40)  


14. Magnesium as Mg  mg/l 4.7 2.3 3.7 3.7 IS:3025 (Pt-46)  


15. Fluoride as F  mg/l 0.5 0.3 0.2 0.2 SM(APHA)4500FD 
16. Total Phosphorus as PO4  mg/l <0.02 0.6 <0.02 0.02 SM(APHA)4500D  


17. Nitrates – Nitrogen  mg/l 0.72 0.88 0.77 0.60 IS:3025 (Pt-34)  


18. Silica as SiO2  mg/l 13.6 13.0 9.7 7.3 4500 of APHA  


19. Phenols as C6H5OH  mg/l <0.01 <0.001 <0.001 <0.001 IS:3025 (Pt-43)  


20. Dissolved Oxygen  mg/l 6.5 6.4 6.5 6.1 APHA 4500 OC  


TABLE 4.30- SURFACE WATER OF GOVIND BALLABH PANT RESERVOIR 


S. 
NO. PARAMETER UNIT 


RESULTS 
PROTOCOL Summer Monsoon Post-


monsoon Winter 


1. pH  -- 8.0 7.3 7.6 7.4 IS:3025 (Pt-11)  


2. Conductivity  μmhos
/cm 123 137 132 126 IS:3025(Pt-14)  


3. Total Suspended Solids  mg/l 41.6 355.0 27.0 22.0 IS:3025 (Pt-17)  


4. Turbidity  NTU 4.3 185.5 18.4 20.3 IS:3025 (Pt-10)  


5. T. Hardness as CaCO3  mg/l 46.7 50.3 55.7 52.3 IS:3025 (Pt-21)  


6. Total Alkalinity as CaCO3  mg/l 48 52 50 57 IS:3025 (Pt-23)  


7. 
Chemical Oxygen 
Demand  mg/l 8.0 11.0 12.0 10.5 5220B of APHA  


8. 
Bio-Chemical Oxygen 
Demand  mg/l <5.0 <5.0 <5.0 <5.0 IS:3025 (Pt-44)  


9. Oil and Grease  mg/l <1.0 <1.0 <1.0 <2.0 IS:3025 (Pt-39)  







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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S. 
NO. PARAMETER UNIT 


RESULTS 
PROTOCOL Summer Monsoon Post-


monsoon Winter 


10. Total Dissolved Solids  mg/l 85 100 90 79 IS:3025 (Pt-16)  
11. Sodium as Na  mg/l 4.0 4.7 6.7 6.3 IS:3025 (Pt-45)  
12. Potassium as K  mg/l 2.3 2.0 2.0 2.0 IS:3025 (Pt-45)  
13. Calcium as Ca  mg/l 12.3 13.7 14.0 14.0 IS:3025 (Pt-40)  
14. Magnesium as Mg  mg/l 4.0 4.0 3.3 4.0 IS:3025 (Pt-46)  
15. Fluoride as F  mg/l 0.5 0.5 0.3 0.2 SM(APHA)4500FD 
16. Total Phosphorus as PO4  mg/l <0.02 <0.02 <0.02 <0.02 SM(APHA)4500 D  


17. Nitrates – Nitrogen  mg/l 0.73 0.97 0.81 0.60 IS:3025 (Pt-34)  


18. Silica as SiO2  mg/l 12.5 13.6 9.1 7.8 4500 APHA  


19. Phenols as C6H5OH  mg/l <0.01 <0.001 <0.001 <0.001 IS:3025 (Pt-43)  


20. Dissolved Oxygen  mg/l 6.7 6.9 6.9 6.2 APHA 4500 OC  


TABLE 4.31- HEAVY METAL ANALYSIS IN SURFACE WATER 
S. No. Parameters Units Sampling Locations 


1 2 3 
1. Cadmium as Cd  mg/l <0.01 <0.01 <0.01 
2. Zinc as zn  mg/l 0.03 0.06 0.05 
3. Copper as Cu  mg/l <0.02 <0.02 <0.02 
4. Lead as Pb  mg/l <0.1 <0.1 <0.1 
5. T. Chromium  mg/l <0.01 <0.01 <0.01 
6. H. Chromium  mg/l <0.01 <0.01 <0.01 
7. Iron as Fe  mg/l 1.66 0.96 1.25 


1 = Near Karkota (Rehar River),  2= Near Bhari (Rehar river) , 3= Govind Ballabh Pant Reservoir 
 


4.8.4.2 Ground Water 
Groundwater data provided in Tables 4.32 to 4.41 shows significant variation in quality, due 
mainly to variation in geology. The nutrient load is lesser and heavy metals as analysed are 
within limits. The water is generally potable and used for domestic purpose in rural areas. 
The results of metal parameters analysis (summer) are provided in Table 4.42. 


TABLE 4.32- GROUND WATER QUALITY OF TIARA VILLAGE 


S. 
No. Parameter Unit 


Results 
Protocol 


Summer Monsoon Post-
monsoon Winter 


1. pH -- 6.8 6.9 7.4 7.2 IS:3025 (Pt-11) 


2. Conductivity μmhos 
/ cm 457 771 880 754 IS:3025(Pt-14) 


3. 
Total 
Suspended 
Solids 


mg/l 7.9 6.5 <5.0 <5.0 IS:3025 (Pt-17) 


4. Turbidity NTU 35.7 10.8 14.5 15.2 IS:3025 (Pt-10) 


5.. Total Alkalinity 
as CaCO3 


mg/l 189 355 386 392 IS:3025 (Pt-23) 


6. Temperature °C 30.9 29.7 29.2 27.8 IS:3025 (Pt-9) 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 


 


 


 


En
vi


ro
nm


en
t  


&
 S


oc
ia


l  
Im


pa
ct


 A
ss


es
sm


en
t S


tu
dy


 
fo


r 6
x6


60
 M


W
 S


a
sa


n 
Ul


tra
 M


eg
a


 P
ow


er
 P


ro
je


ct
  


a
t S


a
sa


n 
V


illa
ge


, S
in


gr
a


ul
i (


ea
rli


er
 S


id
hi


), 
M


a
d


hy
a


 P
ra


d
es


h  


 Cl
ie


nt
: S


as
an


 P
ow


er
 L


im
ite


d,
 


A
 w


ho
lly


 o
w


ne
d


 su
bs


id
ia


ry
 o


f R
el


ia
nc


e 
Po


w
er


 L
im


ite
d 


Co
ns


ul
ta


nt
: G


IS
 E


na
bl


ed
 E


nv
iro


nm
en


t  
&


 N
eo


-g
ra


ph
ic


 C
en


tre
 (G


RE
EN


C
)  


PAGE 


4-22 


S. 
No. Parameter Unit 


Results 
Protocol 


Summer Monsoon Post-
monsoon Winter 


7. T. Hardness as 
CaCO3 


mg/l 170 298 286 260 IS:3025 (Pt-21) 


8. Oil and Grease mg/l <1.0 <1.0 <1.0 <1.0 IS:3025 (Pt-39) 


9. Total Dissolved 
Solids mg/l 296 513 584 562 IS:3025 (Pt-16) 


10. Sodium as Na mg/l 28 52 84 75 IS:3025 (Pt-45) 


11. Potassium as K mg/l 1.0 1.0 1.0 1.2 IS:3025 (Pt-45) 


12. Calcium as Ca mg/l 54 75 74 58 IS:3025 (Pt-40) 


13. Magnesium as 
Mg mg/l 8 27 24 28 IS:3025 (Pt-46) 


14. Fluoride as F mg/l 1.2 2.3 2.5 1.8 SM (APHA) 4500 
FD 


15. 
Total 
Phosphorus as 
PO4 


mg/l <0.02 <0.02 <0.02 <0.02 SM (APHA) 4500 
D 


16. Nitrates – 
Nitrogen mg/l 1.8 4.0 3.8 3.8 IS:3025 (Pt-34) 


17. Silica as SiO2 mg/l 34.3 32.7 37.2 31.5 4500SiO2 of APHA 


18. Phenols as 
C6H5OH mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-43) 


19. Mercury as Hg mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-48) 


20. Arsenic as As mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-37) 


21. Chloride as Cl mg/l 22 28 34 31 IS:3025 (Pt-32) 


22. Sulphate as SO4 mg/l 13 16 23 24 IS:3025 (Pt-24) 


23. Coliform 
Organism 


MPN / 
100ml <1.1 <1.1 <1.1 <1.1 IS:1622 


 


TABLE 4.33- GROUND WATER QUALITY OF SIDHI KHURD 


S. 
No. Parameter Unit 


Results 
Protocol 


Summer Monsoon Post-
monsoon Winter 


1. pH -- 6.9 6.6 6.8 7.01 IS:3025 (Pt-11) 


2. Conductivity μmhos 
/ cm 330 325 332.67 452 IS:3025(Pt-14) 


3. 
Total 
Suspended 
Solids 


mg/l 6 1 <5.0 <5.0 IS:3025 (Pt-17) 


4. Turbidity NTU 3 4 2.7 0.5 IS:3025 (Pt-10) 


5.. Total Alkalinity 
as CaCO3 


mg/l 140 132 137 194 IS:3025 (Pt-23) 


6. Temperature °C 32.4 30.7 27.8 27.8 IS:3025 (Pt-9) 


7. T. Hardness as 
CaCO3 


mg/l 110 105 97 140 IS:3025 (Pt-21) 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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S. 
No. Parameter Unit 


Results 
Protocol 


Summer Monsoon Post-
monsoon Winter 


8. Oil and Grease mg/l <1.0 <1.0 <1.0 <1.0 IS:3025 (Pt-39) 


9. Total Dissolved 
Solids mg/l 210 213 219 297 IS:3025 (Pt-16) 


10. Sodium as Na mg/l 26 22 30 43 IS:3025 (Pt-45) 


11. Potassium as K mg/l <1.0 <1.0 <1.0 <1.0 IS:3025 (Pt-45) 


12. Calcium as Ca mg/l 33 33 35 41 IS:3025 (Pt-40) 


13. Magnesium as 
Mg mg/l 6 9 3 9 IS:3025 (Pt-46) 


14. Fluoride as F mg/l 1.9 2.0 2 1.8 SM (APHA) 4500 
FD 


15. 
Total 
Phosphorus as 
PO4 


mg/l <0.02 <0.02 <0.02 <0.02 SM (APHA) 4500 
D 


16. Nitrates – 
Nitrogen mg/l 2.5 2.7 3 3.0 IS:3025 (Pt-34) 


17. Silica as SiO2 mg/l 57.1 41.5 42 40.2 4500SiO2 of APHA 


18. Phenols as 
C6H5OH mg/l <0.001 <0.001 <0.001 <0.001 IS:3025 (Pt-43) 


19. Mercury as Hg mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-48) 


20. Arsenic as As mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-37) 


21. Chloride as Cl mg/l 9 11 11 17 IS:3025 (Pt-32) 


22. Sulphate as SO4 mg/l 5 6 5 10 IS:3025 (Pt-24) 


23. Coliform 
Organism 


MPN / 
100ml <1.1 <1.1 <1.1 <1.1 IS:1622 


 


TABLE 4.34- GROUND WATER QUALITY OF GARHARA 


S. 
No. Parameter Unit 


Results 
Protocol 


Summer Monsoon Post-
monsoon Winter 


1. pH -- 7.8 7.7 7.6 7.5 IS:3025 (Pt-11) 


2. Conductivity μmhos 
/ cm 797 757 784.00 778.00 IS:3025(Pt-14) 


3. 
Total 
Suspended 
Solids 


mg/l <5.0 <5.0 <5.0 <5.0 IS:3025 (Pt-17) 


4. Turbidity NTU 2.7 1.4 2.1 2.1 IS:3025 (Pt-10) 


5.. Total Alkalinity 
as CaCO3 


mg/l 250 247 248 245.00 IS:3025 (Pt-23) 


6. Temperature °C 30.7 29.5 29.4 29.2 IS:3025 (Pt-9) 


7. T. Hardness as 
CaCO3 


mg/l 322 303 304 299 IS:3025 (Pt-21) 


8. Oil and Grease mg/l <1.0 <1.0 <1.0 <1.0 IS:3025 (Pt-39) 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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S. 
No. Parameter Unit 


Results 
Protocol 


Summer Monsoon Post-
monsoon Winter 


9. Total Dissolved 
Solids mg/l 449 436 445 434 IS:3025 (Pt-16) 


10. Sodium as Na mg/l 31 28 29 27 IS:3025 (Pt-45) 


11. Potassium as K mg/l 1.0 1.4 1.5 1.4 IS:3025 (Pt-45) 


12. Calcium as Ca mg/l 102 98 97 95 IS:3025 (Pt-40) 


13. Magnesium as 
Mg mg/l 16 14 15 15 IS:3025 (Pt-46) 


14. Fluoride as F mg/l 1.1 1.4 1.2 1.2 SM (APHA) 4500 
FD 


15. 
Total 
Phosphorus as 
PO4 


mg/l <0.02 <0.02 <0.02 <0.02 SM (APHA) 4500 
D 


16. Nitrates – 
Nitrogen mg/l 6.0 5.7 5.6 5.7 IS:3025 (Pt-34) 


17. Silica as SiO2 mg/l 27.4 27.2 28 27 4500SiO2 of APHA 


18. Phenols as 
C6H5OH mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-43) 


19. Mercury as Hg mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-48) 


20. Arsenic as As mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-37) 


21. Chloride as Cl mg/l 79 68 75 74 IS:3025 (Pt-32) 


22. Sulphate as SO4 mg/l 32 32 31 28 IS:3025 (Pt-24) 


23. Coliform 
Organism 


MPN / 
100ml <1.1 <1.1 <1.1 <1.1 IS:1622 


 


TABLE 4.35- GROUND WATER QUALITY OF PROJECT SITE 


S. 
No. Parameter Unit 


Results 
Protocol 


Summer Monsoon Post-
monsoon Winter 


1. pH -- 7.4 7.3 7.2 7.1 IS:3025 (Pt-11) 


2. Conductivity μmhos 
/ cm 584 487 535 520 IS:3025(Pt-14) 


3. 
Total 
Suspended 
Solids 


mg/l 6 <5.0 <5.0 <5.0 IS:3025 (Pt-17) 


4. Turbidity NTU 1.4 1.2 1.1 0.8 IS:3025 (Pt-10) 


5.. Total Alkalinity 
as CaCO3 


mg/l 293 248 257 269 IS:3025 (Pt-23) 


6. Temperature °C 32.5 29.8 28.5 28.1 IS:3025 (Pt-9) 


7. T. Hardness as 
CaCO3 


mg/l 229 212 214 242 IS:3025 (Pt-21) 


8. Oil and Grease mg/l <1.0 <1.0 <1.0 <1.0 IS:3025 (Pt-39) 


9. Total Dissolved 
Solids mg/l 377 324 347 354 IS:3025 (Pt-16) 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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S. 
No. Parameter Unit 


Results 
Protocol 


Summer Monsoon Post-
monsoon Winter 


10. Sodium as Na mg/l 38 28 32 31 IS:3025 (Pt-45) 


11. Potassium as K mg/l 1.3 1.2 0.9 0.8 IS:3025 (Pt-45) 


12. Calcium as Ca mg/l 68 57 61 67 IS:3025 (Pt-40) 


13. Magnesium as 
Mg mg/l 14 17 15 18 IS:3025 (Pt-46) 


14. Fluoride as F mg/l 3.10 2.7 2.5 2.8 SM (APHA) 4500 
FD 


15. 
Total 
Phosphorus as 
PO4 


mg/l <0.02 <0.02 <0.02 <0.02 SM (APHA) 4500 
D 


16. Nitrates – 
Nitrogen mg/l <0.1 <0.1 <0.1 <0.1 IS:3025 (Pt-34) 


17. Silica as SiO2 mg/l 44.6 43.2 42.5 41.6 4500SiO2 of APHA 


18. Phenols as 
C6H5OH mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-43) 


19. Mercury as Hg mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-48) 


20. Arsenic as As mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-37) 


21. Chloride as Cl mg/l 9 8 11 12 IS:3025 (Pt-32) 


22. Sulphate as SO4 mg/l 10 9 12 11 IS:3025 (Pt-24) 


23. Coliform 
Organism 


MPN / 
100ml <1.1 <1.1 <1.1 <1.1 IS:1622 


 


TABLE 4.36- GROUND WATER QUALITY OF GIDDA KHARI VILLAGE 


S. 
No. Parameter Unit 


Results 
Protocol 


Summer Monsoon Post-
monsoon Winter 


1. pH -- 7.7 7.2 7.1 7.3 IS:3025 (Pt-11) 


2. Conductivity μmhos 
/ cm 730 640 680 725 IS:3025(Pt-14) 


3. 
Total 
Suspended 
Solids 


mg/l <5.0 <5.0 <5.0 <5.0 IS:3025 (Pt-17) 


4. Turbidity NTU 1.9 2.0 2.1 1.8 IS:3025 (Pt-10) 


5.. Total Alkalinity 
as CaCO3 


mg/l 365 345 347 357.00 IS:3025 (Pt-23) 


6. Temperature °C 32.4 29.8 28.2 28.5 IS:3025 (Pt-9) 


7. T. Hardness as 
CaCO3 


mg/l 165 145 148 167 IS:3025 (Pt-21) 


8. Oil and Grease mg/l <1.0 <1.0 <1.0 <1.0 IS:3025 (Pt-39) 


9. Total Dissolved 
Solids mg/l 443 405 422 436 IS:3025 (Pt-16) 


10. Sodium as Na mg/l 105 89 98 97 IS:3025 (Pt-45) 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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S. 
No. Parameter Unit 


Results 
Protocol 


Summer Monsoon Post-
monsoon Winter 


11. Potassium as K mg/l 1.0 1.2 1.3 1.4 IS:3025 (Pt-45) 


12. Calcium as Ca mg/l 40 35 38 42 IS:3025 (Pt-40) 


13. Magnesium as 
Mg mg/l 16 14 13 15 IS:3025 (Pt-46) 


14. Fluoride as F mg/l 2.5 1.4 1.5 1.6 SM (APHA) 4500 
FD 


15. 
Total 
Phosphorus as 
PO4 


mg/l <0.02 <0.02 <0.02 <0.02 SM (APHA) 4500 
D 


16. Nitrates – 
Nitrogen mg/l 1.3 1.4 1.5 1.6 IS:3025 (Pt-34) 


17. Silica as SiO2 mg/l 25.7 21.4 23 24 4500SiO2 of APHA 


18. Phenols as 
C6H5OH mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-43) 


19. Mercury as Hg mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-48) 


20. Arsenic as As mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-37) 


21. Chloride as Cl mg/l 16 14 13 15 IS:3025 (Pt-32) 


22. Sulphate as SO4 mg/l 9 8 10 11 IS:3025 (Pt-24) 


23. Coliform 
Organism 


MPN / 
100ml <1.1 <1.1 <1.1 <1.1 IS:1622 


 


TABLE 4.37- GROUND WATER QUALITY OF HARRAHAWA VILLAGE 


S. 
No. Parameter Unit 


Results 
Protocol 


Summer Monsoon Post-
monsoon Winter 


1. pH -- 7.0 6.8 6.7 7.2 IS:3025 (Pt-11) 


2. Conductivity μmhos 
/ cm 566 524 535 514 IS:3025(Pt-14) 


3. 
Total 
Suspended 
Solids 


mg/l <5.0 <5.0 <5.0 <5.0 IS:3025 (Pt-17) 


4. Turbidity NTU 1.1 1.2 0.8 1.2 IS:3025 (Pt-10) 


5.. Total Alkalinity 
as CaCO3 


mg/l 197 175 182 192.00 IS:3025 (Pt-23) 


6. Temperature °C 32.4 31.2 28.9 28.2 IS:3025 (Pt-9) 


7. T. Hardness as 
CaCO3 


mg/l 196 177 173 170 IS:3025 (Pt-21) 


8. Oil and Grease mg/l <1.0 <1.0 <1.0 <1.0 IS:3025 (Pt-39) 


9. Total Dissolved 
Solids mg/l 339 324 327 335 IS:3025 (Pt-16) 


10. Sodium as Na mg/l 36 34 32 28 IS:3025 (Pt-45) 


11. Potassium as K mg/l 4.0 3.0 2.0 2.5 IS:3025 (Pt-45) 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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S. 
No. Parameter Unit 


Results 
Protocol 


Summer Monsoon Post-
monsoon Winter 


12. Calcium as Ca mg/l 44 41 38 35 IS:3025 (Pt-40) 


13. Magnesium as 
Mg mg/l 21 18 19 20 IS:3025 (Pt-46) 


14. Fluoride as F mg/l 3.0 2.5 2.8 2.8 SM (APHA) 4500 
FD 


15. 
Total 
Phosphorus as 
PO4 


mg/l <0.02 <0.02 <0.02 <0.02 SM (APHA) 4500 
D 


16. Nitrates – 
Nitrogen mg/l 7.5 7.6 7.2 7.0 IS:3025 (Pt-34) 


17. Silica as SiO2 mg/l 50.6 47.8 49 48 4500SiO2 of APHA 


18. Phenols as 
C6H5OH mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-43) 


19. Mercury as Hg mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-48) 


20. Arsenic as As mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-37) 


21. Chloride as Cl mg/l 22 21 18 19 IS:3025 (Pt-32) 


22. Sulphate as SO4 mg/l 25 23 22 20 IS:3025 (Pt-24) 


23. Coliform 
Organism 


MPN / 
100ml <1.1 <1.1 <1.1 <1.1 IS:1622 


 


TABLE 4.38- GROUND WATER QUALITY OF KARKOTA VILLAGE 


S. 
No. Parameter Unit 


Results 
Protocol 


Summer Monsoon Post-
monsoon Winter 


1. pH -- 6.8 7.0 6.9 7.2 IS:3025 (Pt-11) 


2. Conductivity μmhos 
/ cm 327 328 315 336 IS:3025(Pt-14) 


3. 
Total 
Suspended 
Solids 


mg/l <5.0 <5.0 <5.0 <5.0 IS:3025 (Pt-17) 


4. Turbidity NTU 156.0 154.1 148.7 157.2 IS:3025 (Pt-10) 


5.. Total Alkalinity 
as CaCO3 


mg/l 102 98 94 99 IS:3025 (Pt-23) 


6. Temperature °C 31.4 29.8 28.7 29.5 IS:3025 (Pt-9) 


7. T. Hardness as 
CaCO3 


mg/l 109 91 96 105 IS:3025 (Pt-21) 


8. Oil and Grease mg/l <2.0 <2.0 <2.0 <2.0 IS:3025 (Pt-39) 


9. Total Dissolved 
Solids mg/l 218 206 210 208 IS:3025 (Pt-16) 


10. Sodium as Na mg/l 30 27 25 22 IS:3025 (Pt-45) 


11. Potassium as K mg/l <1.0 <1.0 <1.0 <1.0 IS:3025 (Pt-45) 


12. Calcium as Ca mg/l 34 28 27 32 IS:3025 (Pt-40) 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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S. 
No. Parameter Unit 


Results 
Protocol 


Summer Monsoon Post-
monsoon Winter 


13. Magnesium as 
Mg mg/l 6 5 7 6 IS:3025 (Pt-46) 


14. Fluoride as F mg/l 1.3 1.4 1.2 1.3 SM (APHA) 4500 
FD 


15. 
Total 
Phosphorus as 
PO4 


mg/l <0.02 <0.02 <0.02 <0.02 SM (APHA) 4500 
D 


16. Nitrates – 
Nitrogen mg/l 2.9 3.4 2.8 3.2 IS:3025 (Pt-34) 


17. Silica as SiO2 mg/l 37 25 31 27 4500SiO2 of APHA 


18. Phenols as 
C6H5OH mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-43) 


19. Mercury as Hg mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-48) 


20. Arsenic as As mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-37) 


21. Chloride as Cl mg/l 11 10 12 10 IS:3025 (Pt-32) 


22. Sulphate as SO4 mg/l 6 7 5 5 IS:3025 (Pt-24) 


23. Coliform 
Organism 


MPN / 
100ml <1.1 <1.1 <1.1 <1.1 IS:1622 


 


TABLE 4.39- GROUND WATER QUALITY OF JHANJHI TOLA VILLAGE 


S. 
No. Parameter Unit 


Results 
Protocol 


Summer Monsoon Post-
monsoon Winter 


1. pH -- 7.1 7.0 7.2 7.7 IS:3025 (Pt-11) 


2. Conductivity μmhos 
/ cm 748 644 698 738 IS:3025(Pt-14) 


3. 
Total 
Suspended 
Solids 


mg/l 6 5 <5.0 <5.0 IS:3025 (Pt-17) 


4. Turbidity NTU 1.2 2.1 1.1 1.2 IS:3025 (Pt-10) 


5.. Total Alkalinity 
as CaCO3 


mg/l 397 311 318 374.00 IS:3025 (Pt-23) 


6. Temperature °C 30.8 29.7 28.5 27.5 IS:3025 (Pt-9) 


7. T. Hardness as 
CaCO3 


mg/l 275 224 254 275 IS:3025 (Pt-21) 


8. Oil and Grease mg/l <1.0 <1.0 <1.0 <1.0 IS:3025 (Pt-39) 


9. Total Dissolved 
Solids mg/l 489 424 459 470 IS:3025 (Pt-16) 


10. Sodium as Na mg/l 68 55 59 68 IS:3025 (Pt-45) 


11. Potassium as K mg/l 1 1 2 2 IS:3025 (Pt-45) 


12. Calcium as Ca mg/l 64 54 65 70 IS:3025 (Pt-40) 


13. Magnesium as 
Mg mg/l 28 21 22 24 IS:3025 (Pt-46) 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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S. 
No. Parameter Unit 


Results 
Protocol 


Summer Monsoon Post-
monsoon Winter 


14. Fluoride as F mg/l 3.3 3.2 2.7 2.2 SM (APHA) 4500 
FD 


15. 
Total 
Phosphorus as 
PO4 


mg/l <0.02 <0.02 <0.02 <0.02 SM (APHA) 4500 
D 


16. Nitrates – 
Nitrogen mg/l <0.1 <0.1 2 2 IS:3025 (Pt-34) 


17. Silica as SiO2 mg/l 48.8 37.1 32 31 4500SiO2 of APHA 


18. Phenols as 
C6H5OH mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-43) 


19. Mercury as Hg mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-48) 


20. Arsenic as As mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-37) 


21. Chloride as Cl mg/l 9 12 9 11 IS:3025 (Pt-32) 


22. Sulphate as SO4 mg/l 20 16 20 25 IS:3025 (Pt-24) 


23. Coliform 
Organism 


MPN / 
100ml <1.1 <1.1 <1.1 <1.1 IS:1622 


 


TABLE 4.40- GROUND WATER QUALITY OF NEAR JHANJI VILLAGE 


S. 
No. Parameter Unit 


Results 
Protocol 


Summer Monsoon Post-
monsoon Winter 


1. pH -- 7.9 7.4 7.5 7.1 IS:3025 (Pt-11) 


2. Conductivity μmhos 
/ cm 431 428 421 438 IS:3025(Pt-14) 


3. 
Total 
Suspended 
Solids 


mg/l 33 28 25 27 IS:3025 (Pt-17) 


4. Turbidity NTU 39.3 34.5 35.7 36.4 IS:3025 (Pt-10) 


5.. Total Alkalinity 
as CaCO3 


mg/l 204 198 201 208 IS:3025 (Pt-23) 


6. Temperature °C 30.7 29.8 29.9 30.1 IS:3025 (Pt-9) 


7. T. Hardness as 
CaCO3 


mg/l 145 137 136 143 IS:3025 (Pt-21) 


8. Oil and Grease mg/l <1.0 <1.0 <1.0 <1.0 IS:3025 (Pt-39) 


9. Total Dissolved 
Solids mg/l 291 290 278 292 IS:3025 (Pt-16) 


10. Sodium as Na mg/l 40 35 37 38 IS:3025 (Pt-45) 


11. Potassium as K mg/l 1.0 1.4 1.2 1.5 IS:3025 (Pt-45) 


12. Calcium as Ca mg/l 40 35 38 39 IS:3025 (Pt-40) 


13. Magnesium as 
Mg mg/l 11 12 10 11 IS:3025 (Pt-46) 


14. Fluoride as F mg/l 2.4 2.30 2.50 3 SM (APHA) 4500 
FD 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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S. 
No. Parameter Unit 


Results 
Protocol 


Summer Monsoon Post-
monsoon Winter 


15. 
Total 
Phosphorus as 
PO4 


mg/l <0.02 <0.02 <0.02 <0.02 SM (APHA) 4500 
D 


16. Nitrates – 
Nitrogen mg/l <0.1 <0.1 <0.1 <0.1 IS:3025 (Pt-34) 


17. Silica as SiO2 mg/l 54.2 52.1 50.7 53.2 4500SiO2 of APHA 


18. Phenols as 
C6H5OH mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-43) 


19. Mercury as Hg mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-48) 


20. Arsenic as As mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-37) 


21. Chloride as Cl mg/l 11 11 11 11 IS:3025 (Pt-32) 


22. Sulphate as SO4 mg/l 15 13 14 15 IS:3025 (Pt-24) 


23. Coliform 
Organism 


MPN / 
100ml <1.1 <1.1 <1.1 <1.1 IS:1622 


 


TABLE 4.41- GROUND WATER QUALITY OF NEAR MOHANBAN FOREST 


S. 
No. Parameter Unit 


Results 
Protocol 


Summer Monsoon Post-
monsoon Winter 


1. pH -- 7.5 7.4 7.4 7.6 IS:3025 (Pt-11) 


2. Conductivity μmhos 
/ cm 712 658 710 724 IS:3025(Pt-14) 


3. 
Total 
Suspended 
Solids 


mg/l <5.0 <5.0 <5.0 <5.0 IS:3025 (Pt-17) 


4. Turbidity NTU 1.3 0.9 1.1 0.8 IS:3025 (Pt-10) 


5.. Total Alkalinity 
as CaCO3 


mg/l 367 345 354 369 IS:3025 (Pt-23) 


6. Temperature °C 31.0 30.4 29.5 29.7 IS:3025 (Pt-9) 


7. T. Hardness as 
CaCO3 


mg/l 348 327 332 344 IS:3025 (Pt-21) 


8. Oil and Grease mg/l <1.0 <1.0 <1.0 <1.0 IS:3025 (Pt-39) 


9. Total Dissolved 
Solids mg/l 455 422 421 448 IS:3025 (Pt-16) 


10. Sodium as Na mg/l 24 25 26 21 IS:3025 (Pt-45) 


11. Potassium as K mg/l 1 1 0.8 0.9 IS:3025 (Pt-45) 


12. Calcium as Ca mg/l 73 70 72 75 IS:3025 (Pt-40) 


13. Magnesium as 
Mg mg/l 40 37 37 38 IS:3025 (Pt-46) 


14. Fluoride as F mg/l 1.0 1.2 1.3 0.9 SM (APHA) 4500 
FD 


15. Total 
Phosphorus as mg/l <0.02 <0.02 <0.02 <0.02 SM (APHA) 4500 


D 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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S. 
No. Parameter Unit 


Results 
Protocol 


Summer Monsoon Post-
monsoon Winter 


PO4 


16. Nitrates – 
Nitrogen mg/l 4.6 4.5 4.6 5.1 IS:3025 (Pt-34) 


17. Silica as SiO2 mg/l 50.0 54.1 53.2 51.7 4500SiO2 of APHA 


18. Phenols as 
C6H5OH mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-43) 


19. Mercury as Hg mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-48) 


20. Arsenic as As mg/l <0.01 <0.01 <0.01 <0.01 IS:3025 (Pt-37) 


21. Chloride as Cl mg/l 15 14.5 15.8 15.2 IS:3025 (Pt-32) 


22. Sulphate as SO4 mg/l 10.7 11.3 10.8 11.1 IS:3025 (Pt-24) 


23. Coliform 
Organism 


MPN / 
100ml <1.1 <1.1 <1.1 <1.1 IS:1622 


TABLE 4.42- HEAVY METALS 
S. 
N
o 


Parameters Units 
Sampling Locations


GW1 GW2 GW3 GW4 GW5 GW6 GW7 GW8 GW9 GW1
0 


1. Cadmium as Cd mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 


2. Zinc as Zn mg/l 0.15 0.08 0.09 0.3 0.11 0.8 0.2 0.09 0 0.02 


3. Copper as Cu mg/l <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 


4. Lead as Pb mg/l <0.01 <0.1 <0.01 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 


5. T. Chromium mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 


6. H. Chromium mg/l <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 


7. Iron as Fe mg/l <0.05 0.37 0.41 <0.05 2.16 <0.05 <0.05 <0.05 <0.05 <0.05 


 


4.9 AMBIENT NOISE QUALITY 
4.9.1 Noise Sources 
The project site is located primarily in a rural area. However, several sources contributing to 
noise levels specially the rail/road traffic and commercial activities are available in the area. 
Movement of heavy vehicles, tankers and trucks in particular contribute to existing 
background levels.  


4.9.2 Noise Levels 
The traffic activity is the main source for higher noise in the area. However, the levels drop 
considerably during night time. The peak and background noise levels at selected locations 
were monitored within study area at hourly intervals during day and night-time during the 
period. The results are presented in Tables 4.43 and 4.44. The distribution of Leq is similar 
to the distribution of L10 indicating the effects of correlation between Leq and L10. The noise 
levels are generally higher at Waidhan which may be due to road traffic and commercial 
activities. Measured noise levels are observed to be in compliance with prescribed standards 
for ambient noise for the respective applicable categories. 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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TABLE 4.43- NOISE LEVELS IN STUDY AREA, SUMMER 


Sampling 
Location 


Distance 
(km) Direction 


Noise Level in dB (A) 
Day (6am to 10 pm) Night (10 pm to 6 am) 


L10 L90 Leq L10 L90 Leq 


Project Site  - - 52.8 36.4 42.7 37.2 32.6 34.9 
Waidhan  9.5 N 60.9 44.7 49.8 41.8 36.4 38.2 
Sasan  3.5 N 49.6 40.2 44.2 41.6 33.8 36.3 
Tiyara  5.0 NW 51.4 39.8 43.6 39.4 34.6 36.7 
Tusa  5.0 NE 54.7 42.3 47.7 40.3 34.9 37.8 
Keraha  4.0 SW 48.1 38.5 42.6 38.2 32.1 34.6 
Pedarwah  4.5 SW 52.6 41.8 45.6 42.3 31.7 35.6 
Harrhawa  2.5 SE 47.2 38.6 41.8 36.4 32.1 34.3 
Pipra  3.5 NW 48.1 37.7 40.2 37.3 33.4 35.5 
Bhari  2.5 E 46.8 37.5 40.3 36.8 32.7 34.1 


TABLE 4.44- NOISE LEVELS IN STUDY AREA, WINTER 
Sampling 
Location  


  


Distance 
(km)  


  
Direction 


  


Noise Level in dB (A)  
Day (6am to 10 pm)  Night (10 pm to 6 am)  


L10  L90  Leq  L10  L90  Leq  
Project Site  - - 54.1 36.9 43.3 36.8 33.6 35.3 
Waidhan  9.5 N 58.7 43.1 48.6 40.7 35.8 37.6 
Sasan  3.5 N 50.3 39.3 44.7 38.6 32.7 35.4 
Tiyara  5 NW 52.6 38.4 42.2 40.8 35.3 37.7 
Tusa  5 NE 53.9 40.8 46.4 39.2 33.4 35.9 
Keraha  4 SW 49.2 37.3 43.1 37.5 32.8 35.1 
Pedarwah  4.5 SW 50.4 39.8 44.6 40.9 32.3 34.8 
Harrhawa  2.5 SE 48.7 37.6 40.9 35.8 32.6 33.9 
Pipra  3.5 NW 46.4 36.7 40.8 36.3 32.8 34.2 
Bhari  2.5 E 45.9 36.3 39.7 35.7 32.1 34 
 


4.10 TRAFFIC ENVIRONMENT 
4.10.1 Traffic Survey 
Transport sector causes noise generating activities especially in those areas where the 
highways merge with urban roads. The existing NH-75 passes through the area at peripheral 
location at about one (1) km from Waidhan. The site is connected to Waidhan by a metalled 
road. The existing NH-75 connects the area to the district town of Sidhi. The existing road 
connecting the site to Waidhan does not bring in significant traffic load on the existing 
highways. 


Since road transport constitutes a major source of ambient noise in the area, a survey was 
conducted to find out possible correlations with existing noise levels. 


4.10.2 Traffic Noise 
Traffic noise levels depend mainly on the type, number and conditions of vehicles and road 
conditions. The traffic noise peaks up with heavy vehicles which are noisier than other 
vehicles. The number of light vehicles is found to be higher than that of medium and heavy 
vehicles (Tables 4.45 to 4.47). Therefore, measured noise levels at Waidhan were found to 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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be peaking together with traffic flow both during day and night time, though the levels are in 
general conformity with the prescribed standards for applicable category. 


TABLE 4.45- AVERAGE TRAFFIC SURVEY DATA AT WAIDHAN (GANIYARI) 
Time 


(Hours)  
Incoming : Waidhan  Outgoing : Sasan Project Site & Bijpur  


Heavy  Medium  Light  Heavy  Medium  Light  
0600-0700  8 11 41 7 8 49 
0700-0800  21 14 98 11 8 50 
0800-0900  14 17 91 17 14 68 
0900-1000  16 14 78 9 17 65 
1000-1100  16 13 79 22 19 68 
1100-1200  15 11 66 21 14 82 
1200-1300  12 23 44 14 10 59 
1300-1400  10 10 45 15 8 41 
1400-1500  14 14 23 9 12 27 
1500-1600  16 10 33 17 12 45 
1600-1700  16 15 33 9 22 45 
1700-1800  14 22 27 13 12 46 
1800-1900  19 25 33 14 18 42 
1900-2000  18 18 33 14 17 37 
2000-2100  11 14 29 11 24 41 
2100-2200  7 10 29 5 11 23 
2200-2300  - 5 15 - - 17 
2300-2400  - - 11 - - - 
2400-0100  2 - - - - - 
0100-0200  - - - - - - 
0200-0300  - - - - - - 
0300-0400  - - - - 7 - 
0400-0500  3 - 10 5 6 9 
0500-0600  5 12 22 5 7 27 


TABLE 4.46- AVERAGE TRAFFIC SURVEY DATA AT WAIDHAN STADIUM 
Time 


(Hours)  
Incoming : Waidhan  Outgoing : Sidhi & Varanasi 


Heavy  Medium  Light  Heavy  Medium  Light  
0600-0700  20 38 66 40 55 76 
0700-0800  25 43 104 46 58 89 
0800-0900  62 76 113 71 88 139 
0900-1000  57 69 149 67 84 155 
1000-1100  47 68 156 77 100 226 
1100-1200  63 144 250 113 145 224 
1200-1300  75 112 238 113 161 241 
1300-1400  75 91 213 96 113 156 
1400-1500  83 105 115 98 105 173 
1500-1600  82 90 139 74 86 123 
1600-1700  56 76 109 75 108 224 
1700-1800  73 181 167 85 165 290 
1800-1900  81 168 186 68 109 193 
1900-2000  73 103 85 56 62 145 
2000-2100  67 84 68 44 50 128 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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Time 
(Hours)  


Incoming : Waidhan  Outgoing : Sidhi & Varanasi 
Heavy  Medium  Light  Heavy  Medium  Light  


2100-2200  58 60 63 39 48 97 
2200-2300  37 31 51 28 33 71 
2300-2400  32 15 37 24 23 30 
2400-0100  7 9 5 14 11 13 
0100-0200  7 7 - 14 13 11 
0200-0300  12 12 - 16 17 17 
0300-0400  17 23 15 24 26 22 
0400-0500  21 35 41 28 28 36 
0500-0600  23 37 45 34 38 43 


TABLE 4.47- AVERAGE TRAFFIC SURVEY DATA AT NEAR HOTEL RAJKAMAL, SUMMER 
Time 


(Hours)  
Incoming : Waidhan  Outgoing : Vindhya Nagar & Shakti Nagar 


Heavy  Medium  Light  Heavy  Medium  Light  
0600-0700  23 50 82 35 48 168 
0700-0800  35 79 136 50 64 199 
0800-0900  28 77 173 42 60 214 
0900-1000  22 69 215 24 57 203 
1000-1100  30 86 235 31 77 234 
1100-1200  22 66 164 19 61 162 
1200-1300  21 67 161 33 79 169 
1300-1400  11 84 125 16 77 129 
1400-1500  21 95 119 23 93 107 
1500-1600  14 43 127 23 62 103 
1600-1700  11 50 145 22 44 191 
1700-1800  16 114 198 32 106 179 
1800-1900  43 132 191 60 111 164 
1900-2000  38 89 101 50 83 95 
2000-2100  42 64 78 48 57 69 
2100-2200  34 43 61 37 43 42 
2200-2300  31 37 47 21 25 28 
2300-2400  23 25 28 25 17 16 
2400-0100  17 16 13 16 11 - 
0100-0200  14 12 - 9 10 - 
0200-0300  21 13 - 12 10 - 
0300-0400  21 19 31 14 18 13 
0400-0500  20 27 37 19 25 29 
0500-0600  21 45 57 31 38 92 
Note:  Heavy – Bus, Truck, Dumper etc. 


Medium – Car, Jeep, Matador, Mini Bus, etc 
Light - Scooter, Motorcycle 


 


4.11 ECOLOGICAL ENVIRONMENT 
4.11.1 Terrestrial System  
The terrestrial system essentially consists of vegetation and land-based ecological system. 
The present study of core area involves reconnaissance using satellite data and ground 
sampling and analysis.  
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Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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In the study, available published reports and forest records were also used in preparing the 
status of forest land.  


4.11.1.1 Reconnaissance Survey  
The biological components of general study area are highly degraded with low to medium 
biological diversity. The present status of biological components in the study area was 
examined with respect to existing land-use and other terrestrial attributes of the area. 


4.11.1.2 Floristic Composition  
The protected forest lands existing in the area are completely degraded as compared to the 
reserve forest area. Mohanban reserve forest located at about 4 km southwest of the project 
site is also degraded.  


The revenue lands under wasteland or grazing land category are essentially marginal lands 
without vegetation cover.  The forests in general are under biotic stress with natural 
vegetation giving way to other species.    


The investigation of terrestrial ecosystem was carried out at ten (10) locations using 30 x 30 
m2 quadrates for the evaluation of phyto-sociological characteristics of woody species and 
twenty (20) locations using 50 x 50 cm2 quadrates for the herbaceous flora.  


The terrestrial investigation carried out for woody species shows that on the Site I, i.e. Scrub 
Forest, the number of woody species is quite less (13). Acacia catechu, Holerrbena 
antidysentrica and Butea monosperma are the main woody species. Species richness is 
found to be lower at this site but many species participated in the community formation, 
hence species equitability was found to be highest among the three selected sites (Table 
4.48).  


On the Site- II, i.e. Mohanban Reserve Forest diversity is similar to Site I but species 
richness was higher and species equitability was lower than Site-I. This implies that only few 
species were predominant in the area. The species are Tectona grandis, Butea monosperma 
and Diospyros melanoxylon (Table 4.48).  


On the Site- III i.e., Chargoda Forest most of the vegetation is artificially planted, and the 
number of natural flora is less. Mostly Rauwolfia serpentina, Holerrbena antidysentrica, 
Butea monosperma are found at this location (Table 4.48). 


The terrestrial herbaceous species investigation shows that on the Site –I, i.e. Scrub Forest, 
number of species is 12 and the dominant herbs are Eragrastis tenella, Hyptis suaveolensis 
and Vernonis cinerea (Table 4.49).  


On the Site-II, i.e. Mohanban Reserve Forest, the number of species is 20. The 
predominant herbs are Eragrastis tenella, Hyptis suaveolensis and Vernonia cinera. 


On the Site III i.e. Chargoda forest, the number of species is 21 and predominant herbs are 
Eragastis tenella, Vernonia cinerea and Euphorbia hirta.  


It may be concluded from the above data that species diversity at Site III, i.e. Chargoda 
Forest, in respect of woody species as well as herbaceous species is the highest among all 
the other investigated sites.  


TABLE 4.48: FREQUENCY, DENSITY AND ABUNDANCE DATA FOR WOODY SPECIES 
S. No.  Woody Species  Frequency (%)  Density  Abundance  


Site I- Scrub Forest 
1 Acacia catechu  20 27.75 138.75 
2 Holerrhena antidysentrica  60 82.14 136.53 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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S. No.  Woody Species  Frequency (%)  Density  Abundance  
3 Butea monosperma  70 53.28 76.03 
4 Cacia fistula  20 4.44 22.2 
5 Diospyros melanoxylon  10 2.22 22.2 
6 Zizipus nummularia  50 12.21 24.42 


7 Cappris sp.a  10 1.11 11.1 
8 Acacia nilotica  50 14.43 28.86 
9 Azadirachta indica  10 2.22 22.2 
10 Shorea robusta  10 2.22 22.2 
11 Ficus religiosa  10 1.11 11.1 


12 Mangifera indica  20 3.33 16.65 
13 Madhoca indica  20 3.33 16.65 


Site II- Mohanban Reserve Forest 
1 Acacia Catechu  10 3.33 33.3 
2 Holerrhena antidysentrica  80 113.22 12.75 
3 Butea monosperma  80 255.3 141.52 
4 Cacia fistula  40 7.77 19.42 
5 Diospyros melanoxylon  40 15.54 38.85 
6 Cardia mixa  10 1.11 11.1 
7 Ficus rumphii  10 1.11 11.1 
8 Acacia nilotica  40 12.21 30.52 
9 Azadirachta indica  30 8.88 29.52 
10 Shorea robusta  10 3.33 33.3 
11 Ficus religiosa  20 2.22 11.1 
12 Mangifera indica  20 3.33 16.65 
13 Dendrocalamus strictus  30 13.32 44.4 
14 Adina cardifolia  40 15.54 38.85 
15 Hardwickia binata  20 6.66 33.3 
16 Rauwolfia serpentina  10 5.55 55.5 
17 Tectona grandis  20 77.7 388.5 


Site III- Chargoda Forest 
1 Acacia Catechu  40 6.66 16.65 
2 Holerrhena antidysentrica  100 93.24 93.24 
3 Butea monosperma  100 96.24 96.57 
4 Cacia fistula  80 22.2 27.75 
5 Zizipus nummularia  90 23.31 25.53 
6 Cappris sp.a  30 4.44 14.43 
7 Ficus rupmhii  80 14.43 17.76 
8 Acacia nilotica  40 5.55 13.32 
9 Azadirachta indica  20 2.22 11.1 
10 Ficus religiosa  20 2.22 11.1 
11 Madhuca indica  20 2.22 11.1 
12 Dendrocalamus strictus  100 43.29 43.29 
13 Adina cardifolia  40 4.44 11.1 
14 Hardwickia binata  30 3.33 11.1 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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S. No.  Woody Species  Frequency (%)  Density  Abundance  
15 Rauwolfia serpentina  100 209.79 209.7 
16 Tectona grandis  30 7.77 25.53 
17 Bauhinia racenmosa  30 4.44 14.43 
18 Ierminalia arjuna  20 3.33 16.65 
19 Largerstroemia parvifolia  30 4.44 14.43 
20 Grewie helicterifolia  10 1.11 11.1 


TABLE 4.49: FREQUENCY, DENSITY AND ABUNDANCE DATA FOR HERBACEOUS SPECIES 
S. No.  Woody Species  Frequency (%)  Density  Abundance  


Site I- Scrub Forest 
1 Evolvulus alsinoedes  50 680 1360 
2 Eragrastis tenella  100 4680 4680 
3 Desmodium microphyllum  55 980 1800 
4 Hyptis suaveolensis  100 3040 3040 
5 Tephrosia strigosa  100 700 700 
6 Vernonia cinerea  100 3800 3800 


7 Abutelon indicum  35 320 912 
8 Ecnocarpus frutescens  35 620 1768 
9 Euphorbia hirta  25 220 880 
10 Solenum xanthocarpum  50 500 1000 
11 Xanthium strumarium  35 480 872 


12 Crotolaria albida  15 300 1332 
Site II- Mohanban Reserve Forest 


1 Evolvulus alsinoedes  25 300 1200 
2 Eragrastis tenella  100 4400 4400 
3 Desmodium microphyllum  65 840 1292 
4 Hyptis suaveolensis  100 3460 3460 
5 Tephrosia strigosa  40 560 1400 
6 Vernonia cinerea  100 3200 3200 
7 Abutelon indicum  20 260 864 
8 Ecnocarpus frutescens  30 300 544 
9 Euphorbia hirta  30 260 864 
10 Solenum xanthocarpum  45 620 1376 
11 Xanthium strumarium  40 240 600 
12 Crotolaria albida  30 260 864 
13 Parthenium hysterophorus  60 720 1200 
14 Phyllanthus virgatus  35 300 856 
15 Crotolaria rumosissima  65 1320 2028 
16 Heteropogon contortus  15 100 664 
17 Aristida adscensionis  20 180 600 
18 Sida acuta  50 480 960 
19 Lenotis nepatasfolia  50 400 840 
20 Cassia tora  85 680 800 


Site III- Chargoda Forest 
1 Evolvulus alsinoedes  30 260 864 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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S. No.  Woody Species  Frequency (%)  Density  Abundance  
2 Eragastis tenella  100 4540 4540 
3 Desmodium microphyllum  45 480 1064 
4 Hyptis suaveolensis  100 1240 1240 
5 Tephrosia strigosa  45 360 800 
6 Vernonia cinerea  100 3280 3280 
7 Ecnocarpus frutescens  50 320 640 
8 Euphorbia hirta  90 1260 1400 
9 Solenum xanthocarpum  30 280 932 
10 Xanthium strumarium  35 340 968 
11 Crotolaria albida  50 400 800 
12 Parthenium hysterophorus  75 600 800 
13 Phyllanthus virgatus  40 300 748 
14 Crotolaria rumosissima  65 520 800 
15 Heteropogon contortus  45 360 800 
16 Aristida adscensionis  40 320 800 
17 Sida acuta  35 280 800 
18 Lenotis nepatasfolia  60 940 1564 
19 Scoparia dulsi  85 1060 1244 
20 Cyperus species  65 620 952 
21 Cassia tora  100 840 840 


4.11.2 Aquatic System  
The GBPS reservoir is fed by Rihand / Rehar, Mayar and Kanchan rivers and is the main 
surface water body in the area.  The UP Department of Fisheries and Central Inland 
Fisheries Research Institute has carried out studies on aquatic system of the reservoir.  
Detailed investigations were carried out at three (3) identified locations in study area:  
Kanchan / Mayar river confluence near Railway Bridge (5 km north of Plant Site), Rehar river 
near Railway Bridge and Rehar river (6km southwest of Plant Site). 


4.11.2.1 Phytoplanktons  
The planktons have high ecological value as these provide food to animals of higher trophic 
level and play an important role in fisheries development. Phytoplanktons including 
Cyanophyceae, Bacillariophyceae and Chlorophyceae predominate in the aquatic 
ecosystem. The phytoplankton frequency, density as well as macrophyte frequency is 
highest at Kanchan / Mayar river confluence as compared to other two locations (Table 4.50 
and 4.51). 


TABLE 4.50- PHYTOPLANKTON DENSITY (NO. OF CELLS/FILAMENTS/COLONY X 104 L-1) 


S. No. Group/ Name Kanchan Mayar 
River 


Rehar River near 
bridge 


Rehar river near 
Karakota 


Chlorophyceae  
1 Chlorella vulgaris  0.84 0.75 1.01 
2 Microspora  6.15 11.22 13.21 
3 Pediastrum  1.05 1.2 1.62 
4 Scenedesmus  0.12 0.16 0.26 
5 Spirogyra  3.2 2.8 2.36 
6 Cosmarium  0.39 0.23 - 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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S. No. Group/ Name Kanchan Mayar 
River 


Rehar River near 
bridge 


Rehar river near 
Karakota 


7 Zygnea  4.2 3.8 1.3 
8 Ulothrix        


Cyanophyceae 
9 Anabaena  12.2 6.5 - 
10 Anacystis nidnlans  0.81 0.82 0.62 
11 Arthrospira  1.9 1.1 - 
12 Lyngbya  3.98 2.36 1.3 
13 Spirulina  2.9 1.14 0.17 
14 Microcystis aeruginosa  0.94 - - 
15 Oscillatoria tennis  5.5 4.8 2.1 
16 Oscillatoria formosa  14.9 12.3 9.8 
17 Oscillatoria princeps  4.3 4.2 - 
18 Phormidium  9.23 8.2 - 
19 Dactylococcopsis  0.93 - - 
20 Nostoc  0.67 0.52 - 


Bacillariophyceae  
21 Navicula sp.  0.92 1.23 2.8 
22 Cylindrotheca  0.92 1.42 3.4 
23 Sphaerocystis schroetri  0.32 0.21 - 
24 Synedra  2.83 2.62 3.6 
25 Fragilaria  3.2 4.8 4.3 


Euglenophyceae  
26 Euglena  2.8 2.83 3.2 
27 Astasia  0.54 0.45 - 


 
Table 4.51- Phytoplankton Frequency (%) 


S. No. Group / Name Kanchan Mayar 
River 


Rehar River near 
bridge 


Rehar river near 
Karakota 


Chlorophyceae  
1 Chlorella vulgaris  100 100 80 
2 Microspora  100 100 100 
3 Pediastrum  100 100 70 
4 Scenedesmus  100 100 100 
5 Spirogyra  100 100 60 
6 Cosmarium  80 70 - 
7 Zygnea  60 40 - 
8 Ulothrix  70 80 30 


Cyanophyceae 
9 Anabaena  100 100 50 
10 Anacystis nidnlans  90 100 20 
11 Arthrospira  60 70 - 
12 Lyngbya  - - 40 
13 Spirulina  100 70 40 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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S. No. Group / Name Kanchan Mayar 
River 


Rehar River near 
bridge 


Rehar river near 
Karakota 


14 Microcystis aeruginosa  70 - - 
15 Oscillatoria tennis  100 100 20 
16 Oscillatoria formosa  80 70 30 
17 Oscillatoria princeps  60 40 - 
18 Phormidium  40 50 - 
19 Dactylococcopsis  50 - - 
20 Nostoc  30 40 - 


Bacillariophyceae 
21 Navicula sp.  80 70 60 
22 Cylindrotheca  60 40 30 
23 Sphaerocystis schroetri  40 30 - 
24 Synedra  70 60 60 
25 Fragilaria  60 60 30 


Euglenophyceae 
26 Euglena  100 90 80 
27 Astasia  70 60 - 


4.11.2.2 Benthic Macro-invertebrates  
Benthic macro-invertebrates of the reservoir consist of insect larvae, worms and mollusca. 
The overall benthic populations are reported to be relatively poor, however higher number of 
the same was found in the pond water and nala as compared to other locations (Table 4.52). 


TABLE 4.52- MACROPHYTE FREQUENCY (%) 


S. No. Plant Species Kanchan Mayar 
River 


Rehar River near 
bridge 


Rehar river near 
Karakota 


Submerged  
1 Hydrilla verticillata (Dominant)  100 100 - 
2 Najas graminea (co dominant)  100 100 - 
3 Ceratophyllum demersum  100 80 20 
4 Potamogeton crispus  80 70 - 
5 Potamogeton pectinatus  60 40 - 


Emergent  
6 Eleocharis palustris (Dominant) 100 100 - 
7 Polygonum amphibium  100 100 - 


4.11.2.3 Zooplanktons  
The zooplankton reported in the study area include Cyclops, Diaptomus, Daphnia, 
Ceriodaphnia, Moinodaphania, Chydorus, Keratella, Brachionus, Filinia, Difflugia, Bosmina, 
Diaphanosoma, Macrothrix and Polyarthra. 


4.11.2.4 Fishes  
Surveys in the river / reservoir were periodically carried out in about 100 km stretch of 
Rihand / Rehar River. A total number of 42 species were recorded in 1949. Subsequently, 44 
species of fishes were reported during survey conducted in 1970. The number of fish species 
recorded during survey conducted between 1971 and 1981 by Central Inland Fisheries 
Research Institute was reportedly the same.  More than 85% of total fishes as recorded 
include Catla catla. Other species such as Chanda sp., Esomus sp., Clusisoma garua, 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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Cirrhinus mrigala, and Lobeo rohita are also present in the river / reservoir water showing 
varying densities. 


4.11.2.5 Primary Productivity  
The primary productivity was measured in the collected samples and found to be varying 
from 41.8 mg cm-3 h-1, 41 mg cm-3 h-1 and 12 mg cm-3 h-1 at Kanchan /Maya river confluence, 
Rehar River near bridge and Rehar River near Karkota, respectively.  


4.11.3 Sediments  


Surface sediment samples were collected from the various identified locations using a 
grab sampler and analysed for species composition. 


 Pond at Karami located at 9 km south of plant site 
 Drain at Mohanban Reserve Forest located at 6 km south of plant site 
 Kanchan / Mayar river confluence near railway bridge at 5 km north of plant site 
 Rehar river at Karkota at 6 km southeast from plant site 
 Rehar river near railway bridge at 8 km southeast from plant site 
 Govind Sagar near Chargoda at 9 km northeast from plant site 


Detailed investigations related to benthos in sediments collected at various sampling sites 
are given in Table 4.53. The Site 1 and Site 2 are rich in benthos and Site 3 is poor in 
benthos populations.  Annelids, mollusca, gastropod, crustaceans and insect larvae of 
dipetara were present in the collected samples. 


No pesticides were found in any of the sediment samples collected from various locations. 
TABLE 4.53- BENTHIC MACRO INVERTEBRATES AT VARIOUS LOCATIONS 


S. No. Benthic macro 
invertebrates 


Confluence of 
Kanchan Mayar 


Rehar river near 
bridge 


Rehar River Near 
Karakota 


1 Isopods        
  Sow bugs  +  +  - 
2 Molluscs  +  +  - 
  Spchaenius  - - - 
  Pisidium        
  Anodonta  +  +  - 
3 Mayflies  - - +  
  Baetis sp.  +  +  +  
  Caenis sp.  +  - - 
  Choroterps sp.        
4 Caddis flies  - - +  
  Hydropsyche  +  +  - 
  Leptonema sp.  +  - +  
5 Damsel flies        
  Euphaea  +  +  - 
6 Aquatic bugs  - - +  
 Micronecta sp.        


 Metrocoris sp.  + - - 
7 Snails  + + - 
8 Rotifers  + - + 
9 Beetles  + + - 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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S. No. Benthic macro 
invertebrates 


Confluence of 
Kanchan Mayar 


Rehar river near 
bridge 


Rehar River Near 
Karakota 


 Leptelmis  + + - 
 Eubrianax  - - - 
 Coleoptera     


10 Fishes  + + - 
 Chanda sp.  - - + 
 Esomus sp.  + + + 
 Barilius sp.  + - - 
 Catla catla     
 Cirrhinus mrigala  - - + 
 Cypernirinus crrpio  + + - 
 Lobeo rohita  + - + 


‘+’: Presence;   ‘-‘: Absence 


4.11.4 Wildlife  


The wild life in the area is not represented by any major species except for common 
reptilians such as Cobra, Krait, Viper, Rat Snake, etc.  The region has Avifauna with common 
birds including Indian Roller, Peafowl, Spotted Dove, House Sparrow, Little Egret, Grey 
Heron, Common Myna, Jungle Myna, Pied Myna and Pied King Fisher .As per the report of 
District Forest Officer the area is devoid of any wild life. Thus “No schedule I species exist in 
the study area”.   


B. BASELINE SOCIAL ENVIRONMENT 
Data collected on demography, economic status and basic amenities available in the area 
include secondary information and census data sourced from the various public, semi-public 
and research organizations. A primary survey was also conducted by the project proponent 
to know the socio-economic status of the project affected area. 


The social aspects include human settlement, demographic status beside infrastructural 
facilities available in the study area. The economic aspects include occupational pattern and 
income of people. 


4.12 SOCIO-ECONOMIC STATUS AS PER SECONDARY SOURCES 
4.12.1 Demographic Characteristics 
The proposed power plant will impact land-use categories over about 3341 acres of land. 
Existing land-use categories are agricultural, semi-agricultural and wastelands. The project 
area covers Sidhi Kalan, Harrahawa, Jhanjhi Tola, Sidhi khurd and Tiyara villages.  


In total 166 villages of Singrauli Tehsil/District fall within ten (10) km of core zone in addition 
to five (5) villages which will house the main plant area, ash dyke, auxiliaries and other 
supporting facilities including infrastructure. One urban centre, Waidhan, is the tehsil 
headquarter under Singrauli District. The study area includes all villages falling under 
Singrauli tehsil of the district.   


The influence area has a population of 2.5 lakhs with 45712 household with annual average 
growth rate of 3.7%. The existing high growth rate in the area is ascribed to ongoing 
industrial activities mainly in power and mining sectors. The large scale development has led 
to mobilization of skilled manpower in the area. Table 4.54 shows the population distribution 
in direct impact area and core area of ten (10) km radius. Demographic profile of impact area 
as well as general area is also presented in Figures 4.15. 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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Fig 4.15- Population Distribution in Study Area


4.12.2 Gender 
The gender ratio of the project impact area is 960, which is higher than the national average 
of 933 (Table 4.55). Therefore, the female population has more contribution than male 
population in local employment. However, the core area has a gender ratio of 938 which is 
close to the national average. 


TABLE 4.54- POPULATION DISTRIBUTION IN THE STUDY AREA 


S No Description Area in 
Hectare 


Total 
HH 


Density 
(P/km2) 


Population AAGR 
2001 1981 (81-01) 


i Siddhi Khurd 1013 413 234 2373 978 4.5 
ii Siddhi Kalan 924.8 293 199 1842 894 3.7 
iii Harrahawa 2152.5 579 166 3576 1883 3.3 
iv Jhanjhi Tola 544.2 163 172 940 561 2.6 
v Tiyara 1846.9 692 215 3975 2082 3.3 


Project Impact Area 6481.4 2140 196 12706 6398 3.5 
Core  Area 72412.6 43201 344 249272 124663 3.5 


 AAGR: Annual Average Growth Rate 
 Source: Primary Census Abstract, Census of India, Madhya Pradesh, 2001 &   1981 


TABLE 4.55- FEMALE POPULATION AND POPULATION BELOW 6 YEARS IN THE STUDY AREA 
S.    


No. Description Total    
Population Male Female  Gender 


Ratio 
Population Below 


6 Years 
i Siddhi Khurd 2373 1187 1186 999 551 
Ii Siddhi Kalan 1842 924 918 994 422 
iii Harrahawa 3576 1882 1694 900 806 
iv Jhanjhi Tola 940 458 482 1052 241 
v Tiyara 3975 2030 1945 958 920 


Project Impact Area 12706 6481 6225 960 2940 
Core  Area 249272 128569 120703 938 29442 


Source: Primary Census Abstract, Census of India, Madhya Pradesh, 2001 
  







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 


 


 


 


En
vi


ro
nm


en
t  


&
 S


oc
ia


l  
Im


pa
ct


 A
ss


es
sm


en
t S


tu
dy


 
fo


r 6
x6


60
 M


W
 S


a
sa


n 
Ul


tra
 M


eg
a


 P
ow


er
 P


ro
je


ct
  


a
t S


a
sa


n 
V


illa
ge


, S
in


gr
a


ul
i (


ea
rli


er
 S


id
hi


), 
M


a
d


hy
a


 P
ra


d
es


h  


 Cl
ie


nt
: S


as
an


 P
ow


er
 L


im
ite


d,
 


A
 w


ho
lly


 o
w


ne
d


 su
bs


id
ia


ry
 o


f R
el


ia
nc


e 
Po


w
er


 L
im


ite
d 


Co
ns


ul
ta


nt
: G


IS
 E


na
bl


ed
 E


nv
iro


nm
en


t  
&


 N
eo


-g
ra


ph
ic


 C
en


tre
 (G


RE
EN


C
)  


PAGE 


4-44 


Fig 4.16- Gender Distribution 


4.12.3 SC and ST Population 
The study area has significant SC and ST population which is higher than the national and 
state average. The main indigenous groups are Kol, Sahariya and Gond contributing to 19% 
of the population of the core area. The composition of SC and ST population in the study 
area is provided in Table 4.56. 


TABLE 4.56- COMPOSITION OF SC & ST POPULATION IN THE STUDY AREA 
S. 


No. Description 
SC Population ST Population 


Total Male Female Total Male Female 
i. Siddhi Khurd 467 236 231 324 166 158 
ii. Siddhi Kalan 197 92 105 196 90 106 
iii. Harrahawa 504 266 238 962 513 449 
iv. Jhanjhi Tola 141 71 70 549 255 294 
v. Tiyara 453 222 231 716 364 352 


Project Impact Area 1762 887 875 2747 1388 1359 
Core  Area 14814 7580 7234 13865 7485 6378 


Source: Primary Census Abstract, Census of India, Madhya Pradesh, 2001  
 


4.12.4 Economic Characteristics 
4.12.4.1 Work Participation Rate 
The work participation rate shows the economic potential of the local community. The work 
participation rate of the study area is presented in Table 4.57.  


TABLE 4.57- WORK PARTICIPATION IN THE STUDY AREA 
S. No. Description Marginal Total Worker WPR 


i Siddhi Khurd 333 530 22.3 
ii Siddhi Kalan 52 692 37.6 
iii Harrahawa 226 1532 42.8 
iv Jhanjhi Tola 256 240 25.5 
v Tiyara 177 1186 29.8 


Project Impact Area 4533 79464 32.1 
Core  Area 76789 22304 30.8 


Source: Primary Census Abstract, Census of India, Madhya Pradesh, 2001  


In the project impact area 90% of population are engaged in primary sector followed by 9% 
engaged in tertiary sector, whereas in the core area primary sector employs about 63% of 
the workforce. 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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4.12.4.2 Workers Composition 
The study area is characterized by agrarian economy with primary sector being main source 
of employment, whereas the area falls in the declared drought-prone district and is without 
developed irrigation facility Agriculture mainly depends on rain. Table 4.58 provides workers 
composition in the study area. 


TABLE 4.58- OCCUPATIONAL STRUCTURE IN THE STUDY AREA (NOS) 
S. No. Description Primary Secondary Tertiary 


i Siddhi Khurd 416 33 81 
ii Siddhi Kalan 657 10 25 
iii Harrahawa 1504 1 27 
iv Jhanjhi Tola 222 0 18 
v Tiyara 1066 23 97 


Project Impact Area 3865 67 248 
Core Area 48378  1536 26876  


 Source: Primary Census Abstract, Census of India, Madhya Pradesh, 2001 


4.12.5 Infrastructural Facility 
Development depends on accessibility to various amenities and infrastructural facilities 
available to the people. Availability of infrastructure is an indicator of development in an area. 
The present study area lacks adequate infrastructural facility as available to the local 
population. Most of the villages are devoid of power supply and water supply is not available 
except in Waidhan town. The area falls in water scarcity zone and people generally depend 
on hand pumps and wells for drinking purpose. The primary schools available in the area are 
inadequate. The infrastructural facilities available in the study area are given in Table 4.59.  


TABLE 4.59- INFRASTRUCTURE AVAILABILITY IN THE STUDY AREA 
S. 


No. Description Hospital Primary 
School 


Secondary 
School College Water Supply 


i Siddhi Khurd 0 1 0 0 HP, Well 
ii Siddhi Kalan 0 1 0 0 HP, Well 
iii Harrahawa 0 3 0 0 HP, Well 
iv Jhanjhi Tola 0 1 0 0 HP, Well 
v Tiyara 0 1 1 0 HP, Well 


Project Impact Area 0 7 1 0 HP, Well 
Core  Area 1 189 10 1 Tap, Tank, HP, Well 


Source: Primary Census Abstract, Census of India, Madhya Pradesh, 2001 


4.13 SOCIO-ECONOMIC STATUS AS PER PRIMARY SURVEY 
4.13.1 Affected Household 
Approximately 820 Project Affected Families (PAF) are expected to lose their homestead due 
the project. The village wise details of PAFs are given in Table 4.60. 


TABLE 4.60- VILLAGE-WISE DETAILS OF PAFS  
S. No. Village No of affected Families 


1 Siddhikhurd 448 
2 Siddhikalan 23 
3 Jhanjitola 8 
4 Harrahawa 185 
5 Tiyara 154 


Total 820 







 


Chapter-4: Baseline Status 
Chapter represents the present baseline scenario of the study area with 
analysis results of Air, Water, Soil, Noise Quality and social status of the 
project affected area and region to assess impact on the proposed plant. 
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4.13.2 Caste Distribution 
Multiple caste groups and sub-groups inhabit the project area. The different classes of caste 
are grouped as Scheduled Castes (SC), Scheduled Tribes (ST), Other Backward Classes 
(OBC) and other General or Forward Castes. The village wise caste distribution is given 
Table 4.61. 


TABLE 4.61- VILLAGE-WISE DISTRIBUTION OF CASTE CATEGORIES OF HOUSEHOLDS 
        Caste 


Village  General SC ST OBC Total 


Siddhi Khurd 54 110 19 646 829 
Siddhi Kalan 4 0 0 66 70 
Harrahawa 35 0 13 78 126 


Tiyara 3 56 15 82 156 
Total (%) 96 (8%) 166 (14%) 47 (4%) 872 (74%) 1181 


4.13.3 Occupational Status 
Majority of the affected families (71%) are engaged in cultivating their own lands. Other than 
cultivators, 16% are non-agricultural labourers and another 11% work as agricultural 
labourers in others lands. The non-agricultural labourers usually get jobs as casual workers 
to contractors in the neighboring power plants and coal mines or work in construction sites in 
Waidhan. A small fraction (2%) of the families own shops or is engaged in 
government/private service. 


4.13.4 Income Level 
The households get their livelihood through various means. They mainly include cultivation 
and non-agricultural labourers followed by agricultural labourers. Agriculture is the main 
income generating activity in the project area which generates around 70% of the revenue. 
Income pattern is depicted in Table 4.62. 


TABLE 4.62- INCOME LEVEL OF AFFECTED HOUSEHOLDS 
                 Monthly Income 


Villages 
Below Rs. 


2000 
Rs. 2000- 


5000 
Above Rs. 


5000 Total 


Siddhi Khurd 758 48 23 829 
Siddhi Kalan 51 13 6 70 
Harrahawa 101 16 9 126 
Tiyara 139 9 8 156 
Total 1049 (89%) 86 (7%) 46 (4%) 1181 


As the above table shows, most of the target population is below the poverty line. About 89% 
of the respondents earn less than Rs 24,000 annually although the people who had BPL 
Cards were only 50%. This reflects that the scope of employment in this area is extremely 
low. Although people have landholdings, productivity is low due to bad soil conditions and 
poor water sources.  
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Chapter-5: Public Consultation 
This chapter is an attempt to understand the opinion of the villagers of the 
study area regarding the Thermal Power Project and their expectations. It 
also attempts to describe the process of information disclosure by the project 
proponents to the villagers. 
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Project Understanding (Jhanji-Tola)


Group Discussion (Jhanji-Tola) 


CCHHAAPPTTEERR  55..  PUBLIC CONSULTATION AND 
INFORMATION DISCLOSURE 


5.1 INTRODUCTION 
The need for public consultation and disclosure arises from the universal belief that 
transparency and accountability are fundamental to fulfilling any development mandate and 
in strengthening public involvement in the decision making process. 


For all ‘Category A’ projects the project proponent or third party experts must have 
consulted with project affected communities in a structured and culturally appropriate 
manner. In projects with significant impacts on affected communities, the process must 
ensure their free, prior and informed consultation (FPIC) and facilitate their informed 
participation.  


5.2 OBJECTIVES OF COMMUNITY CONSULTATION 
Community Consultation was carried out in this 
project in order to minimize probable adverse 
impact of the project. The Community Consultation 
process has been carried out with the following 
objectives: 


• To inform potentially impacted communities / 
individuals about the  


 Probable time of initiation of project; 
 Time taken for disbursement of 


compensation; Nature of compensation;  


 Probable compensation amount for 
various categories of losses; 


• To solicit the views of affected communities/ 
individuals on social, economic and 
environment components and the significance 
of impacts; 


• To serve as an important tool for collecting 
information about the natural and the human 
environments, much of which would never be 
accessible through more traditional 


approaches of data collection; 
• To ensure enhanced public cooperation by 


creating awareness about purpose and benefits of the project.  


5.3 DISCUSSION WITH THE AFFECTED VILLAGERS 
Since 2006, SPL (then a subsidiary of PFC) officials have been periodically meeting the 
villagers to discuss the land acquisition processes, future development potential of the area 
and other benefits that the community would accrue. However, these meetings have been 
more of informal in nature and have not been documented. 







 


Chapter-5: Public Consultation 
This chapter is an attempt to understand the opinion of the villagers of the 
study area regarding the Thermal Power Project and their expectations. It 
also attempts to describe the process of information disclosure by the project 
proponents to the villagers. 
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The baseline household consultation and survey as provided in the R&R Plan, could not be 
completed in two villages namely Jhanjhitola and Harrahawa due to resistance from the 
villages during first consultation period i.e. year 2006. 


Initially, people of Jhanjitola and Harrahawa villages were not happy or comfortable with the 
idea of government acquiring land as they thought it will take a lot of time to pay 
compensation. They were of the opinion that the compensations should be paid well in 
advance so that they can get settled before the start of the construction work.  


The experience of the displaced people of Harrahwa is not good regarding resettlement. 
Most of the villagers are oustees of Rihand Dam project in the 1960s. They said that the 
government promises something before the displacement but does not keep the promises 
afterwards. They made it very clear that they were not in support of the project. 


Subsequently, many meetings were held with the villagers of Jhanji Tola and Harrahwa. 
The concerns of the Jhanjitola and Harrahwa village’s community have been addressed 
suitably by the SPL. The details have been incorporated in the disclosed R&R plan of SPL. 
Presently, people of these villages are accepting compensation under the R&R. The 
summary of mitigation measures is given below. 


• Public Information Centre (PIC) has been setup in affected villages to resolve their 
grievances. 


• Compensation to displaced families is being paid at current market rate. 
• Special attention is being taken to ensure that the affected people are set up in the same 


social environment as it was earlier 
• High priority is being accorded to provision of food grain supplies during resettlement 


process at both the old and new sites 
• Specific quota of shops to be constructed in the project township and the areas allotted 


to displaced families, especially those families who are defined as agriculture family by 
census .  


• TERI, a reputed NGO in India is assisting Sasan Power Ltd & District Administration in 
resettlement of affected persons. 


• Efforts are being made to give employment to the educated unemployed youth in project 
area. 


• People from affected displaced families are being given priority based on their skills in 
the jobs available during the implementation of the project as well as other works.  


• Additional facility for technical training is being provided to displaced families so as to 
enable them to benefit from new employment opportunities. Technical training like 
masonry, welding, carpentry, etc. is being given to affected persons. Also, SPL has 
started providing employment to trained people. 


SPL has initiated stakeholder engagement at the conceptual design stage of the project, 
throughout the ESIA process, and will continue through the operations phase.  


One-to-one meetings or collective meetings with small groups of stakeholders located near 
the project receive higher priority in SPL rather than large public meetings or workshops. In 
large group meetings, many individuals cannot express their opinions. 


SPL has ensured and will continue to ensure that a broad range of stakeholders, including 
those with major concerns about SPL projects, are included. Meetings are organized to 
encourage feedback on SPL activities to date. Response to requests is being provided 
wherein SPL explains how their views, opinions or needs have been considered and in 
some cases incorporated into project design. 
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5.4 INFORMATION DISCLOSURE 
5.4.1 ESIA Preparation Phase 
In addition to project affected communities, stakeholders such as landowners, NGOs and 
institutions were engaged and Public Consultation & Information Disclosure activities were 
conducted. All ESIA documents were designed to ensure that the following objectives were 
met: 


• Identify project stakeholders and ensure they have access to project information. 
• Ensure dialogue and participation, which fully informs the stakeholders about the 


project and its scope. 
• Identify the stake-holders interests and perceptions regarding the project 


implementation. 
• Evaluate the stake-holders issues of concern identified in the consultations during the 


ESIA process and ensure that appropriate mitigations are developed. 
• Communicate the results of the evaluation and the actions and mitigation measures 


developed by the project regarding issues of concern identified during the consultation 
process. 


Based on various studies carried out prior to construction the following documents have 
been prepared: 


• Baseline Social Impact Assessment 
• Comprehensive Environmental Impact Assessment which is now being updated vide 


the ESIA 
• R&R Plan 


These assessments have been developed according to international best practice 
standards, including IFC Performance Standards. The EIA were all initiated at different 
stages during the development of the project and submitted and clearance obtained from 
the Government of India. 


5.4.2 Land Acquisition Phase 
The process of Land Acquisition was initiated as per Land Acquisition (LA) Act, 1894 and 
policies of Government of Madhya Pradesh in 2008. The consultation that took place over 
the past years since the Project’s inception is laid out in Table 5.1. 


TABLE 5.1: STAGES OF LAND ACQUISITION 
Date Stage of Acquisition 
 SPL identified the land for the Project based on the MoEF Site Selection Criteria 
 SPL conducted land survey 
 Meetings conducted with the Revenue Department 
 No Objection Certificates (NOCs) were obtained from the Gram Panchayats of the 


five villages 
18.08.2006 Notification under Section 4.1 of the LA Act, 1894 
10.08.2007 Notification under Section 6 of the LA Act, 1894 
11.04.2008 Notification under 17.1 of the LA Act, 1894 
09.09.2008 Compensation amount was finalized by the Government and released to the 


revenue office.  
28.12.2008 Grievance Redressal Camp 
 Substantial part of the land acquisition for the Plant was complete 
 Awarding of compensation is in progress 
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After declaration of the compensation amount, local administration has received complaints 
in writing from villagers. A Grievance Redressal Camp was organized by SPL on 28th 
December, 2008 to resolve out the issue of PAPs.  


5.4.3 Ongoing Communication 
SPL maintains and will continue to maintain permanent contact with stakeholders 
throughout the life of the project. SPL has continued with numerous consultations which 
have been conducted through offices in site, Waidhan, Delhi and Mumbai and the field 
teams. 


5.5 PUBLIC CONSULTATIONS 
In 2007, SPL established a permanent office in Waidhan. This office set up has a section 
for queries, complaints, and to provide general information to the community. 


Consultations & communication will be a continuous process and will be conducted through 
individual meetings and workshops around the main areas of concern which could include 
local employment, compensation, infrastructure development and environmental pollution. 
Also PIC has been setup in each of the villages to resolve the grievances of affected 
persons.  


5.5.1 Field Consultation 
The main issues raised during consultation were mainly related to the impact due to large-
scale acquisition of land and built-up properties throughout the project area. However, SPL 
will provide adequate compensation as per consideration of approved R&R Plan and is also 
implementing a long term sustainable R&R Package. 


5.5.2 Future Stakeholder Engagement Activities 
SPL has the ultimate responsibility for community liaison and consultation and will be 
responsible for all communications with the public, stakeholders and local authorities 
regarding the Project construction. The Contractors shall not make any commitments or 
make any direct arrangements with local communities without prior coordination with SPL. 
SPL Community Relations team is monitoring and shall continue to monitor the Contractors 
performance and take appropriate corrective action. 


5.5.3 Records of Meetings 
Records will be maintained of all stakeholder meetings. Information such as date, time, 
location and names of attendees shall be included in appropriate format. The record will 
summarize the information provided/ discussed with the attendees. It will also indicate any 
documents that were left with the participants. 


5.5.4 Grievance Redress Framework 
The IFC guidelines and Central Government guidelines lay special emphasis on Grievance 
redressal for addressing concerns/problems of project affected persons who may consider 
themselves deprived of appropriate compensation, rehabilitation benefits as prescribed 
under the policy guidelines and or be exposed to other adverse impacts on account of the 
project. 


The company has prepared a framework (refer Grievance Procedures in Section 9.15) for 
redress of grievances / complaints during all phases of the project. This framework will 
continuously be reviewed and modified for improvements during the life of the project.  
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5.6 PUBLIC HEARING MEETING 
The Environmental public hearing was conducted in accordance with the norms of 
Environment (Protection) Act, 1986. The public notice for the Public Hearing of the project 
was published in local news papers ‘Dainik Kranti’, ‘Samay’ & ‘Navbharat’ and national 
news' paper ‘Dainik Bhaskar’ on 6th May, 2006. This was followed by public hearing on 
17th June, 2006 at community hall at Waidhan, which was attended by approximately 200 
persons. The public hearing was chaired by Assistant District Collector. The official of SPL 
(then a subsidiary of PFC) provided details of project purpose, design and components of 
operation and remedial measures proposed for reducing environmental impact on air, water 
and land due to project operations.  


The issue / suggestion made by the villagers along-with their compliance status are given 
in Table 5.2. 


TABLE 5.2: OPINIONS & COMPLIANCE 


S. 
No. Name & address  


Queries, Comments, 
Objection & Suggestion 
expressed 


Replies from the 
representative of project 
proponent 


1. Ramadhar 
Vill. Harrahawa  


The region doesn’t have the 
basic facilities like Medicine, 
road, electricity etc. These 
should be provided by the 
project. In addition to this the 
provision of employment 
should also be there.  


The project is expected to 
improve the infrastructure 
facilities of the region. The 
project will also generate 
employment facilities in the 
area. 


2. Vansmani Sharma 
MLA Singrauli Region  


Some the project affected 
persons are already 
rehabilitated by the other 
projects in the region like 
Rihand and NTPC. Therefore, 
a permanent accommodation 
scheme should be placed for 
those.  
Project may create a problem 
in the water availability of the 
region. 
How much compensation will 
be provided by the SPL for the 
affected population? 


A separate R&R colony will be 
constructed by the SPL for 
project affected population. 
SPL will also ensure adequate 
supply of basic requirements to 
the local people. 
The compensation will be 
provided as per market rate. 
 


3. Ramllalu Shah 
Sarpanch 
Vill.- Sidhi Khurd 


Some the project affected 
persons are already 
rehabilitated by the other 
projects in the region. 
Therefore, a permanent 
solution of this problem should 
be made by the SPL. 


A separate R&R colony will be 
constructed by the SPL for 
project affected population. 
 


4. Jagwali Singh 
City- Singrauli 


No account information on the 
pollution being emitted by the 
already installed plants. 
How the people will be 
compensated? Employment & 
medical treatment facility 
should be provided to land 
less people and school should 


A baseline study has been 
conducted by the SPL to find 
the baseline environment 
scenario of the region. Impact 
prediction was also been done 
to find-out the future impact of 
the project. It was found that the 
pollution level in the region will 
be well within the prescribed 
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S. 
No. Name & address  


Queries, Comments, 
Objection & Suggestion 
expressed 


Replies from the 
representative of project 
proponent 


be constructed.   
 


standards. 
All basic infrastructural facilities 
e.g. School, panchayat bhawan, 
hospital, religious place, market, 
road, water, proper drainage & 
sanitation will be provided in 
rehabilitated villages. 
Compensation & employment 
opportunities will be as per 
rehabilitation policy. 


5. Ashok Shah 
Chairman 
District Panchayat 


A detailed Environment Impact 
Analysis should be done by 
the SPL. 
Employment should be 
provided for the local people. 


A detailed EIA study has been 
done by the project proponent 
and same has been submitted 
to the MoEF for the project 
clearance. EIA study shows that 
the pollution level of the area 
will be well within the prescribed 
limit during the operation phase 
of the project. 
The project will also improve the 
employment status of the area. 
Project will provide employment 
to the local people in both ways 
primary as well as secondary. 


6. Ramlallu Vaisya 
Mayer 


Provide the details of  R&R 
policy  prepared for the project 


R&R Policy prepared for the 
project has been provided in the 
local administration office for 
the local people. The R&R 
policy made for the project 
include the provision of both 
National R&R Policy and State 
R&R Policy. 


7. Chandrashekhar 
Neelkanth 
District Collector 
Sidhi 


Proper compensation and 
employment should be 
provided. 


Compensation will be provided 
as per market rate. 
Employment opportunities will 
be provided as per State Govt. 
rehabilitation policy. 


5.7 MONITORING AND REPORTING 
Environmental and social key performance indicators will be developed in accordance to 
IFC guidelines and will be monitored at regular interval to identify changes in conditions, 
new issues, mitigation, successes and opportunities for improvement in consultation and 
disclosure. The monitoring results will be reported as required, and will be available to the 
public. Stakeholder perceptions will also be monitored by SPL Community Relations Team 
Representatives. 
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CCHHAAPPTTEERR  66..  ANTICIPATED ENVIRONMENT 
& SOCIAL IMPACT 


6.1 BACKGROUND OF THE STUDY 
The construction and operational phase of the proposed project comprises various 
activities each of which may have an impact on environmental parameters. Various impacts 
during the construction and operation phase on the environment have been studied to 
estimate the impact on the environmental attributes and are discussed in the subsequent 
section. The probable impacts of each of these activities on various sectors of environment 
have been mentioned below in two phases: 


 Construction Phase  
 Operation Phase 


A. ENVIRONMENT IMPACT 
6.2 IMPACT DURING CONSTRUCTION PHASE 
The environment impact during construction is localized and short term except permanent 
changes in use of surrounding land and socio-economic condition of the people as 
compared to the earlier conditions. Impact is primarily related to the civil works and some 
intensive impact due to erection of the equipment. The details of the activities and probable 
impact are discussed below. 


6.2.1 Impact on Land use 
Prior to construction, land is developed through leveling and grading. Past land use of the 
selected site was mainly single-cropped agriculture land with scrub forests and scattered 
settlements. Out of the total site area, 793 acres of forest land was diverted for the project 
purpose. However, to improve the forest cover and animal food value in the surrounding 
forest area and create water holes, shelter and food for wildlife, compensatory afforestation 
will be undertaken over 1586 acres at a cost of about Rupees 15 crores. This will fulfill the 
requirement of forest cover and habitat restoration in the adjoining areas.  


SPL is also in the process to improve the infrastructure of the area such as roads, schools, 
hospitals, railways etc. The project would add to the economic development of the area 
through allied business, which will be set-up along with the plant. 


6.2.2 Impact on Soil Cover 
Only cutting and filling is required during construction. Leveling of the site is in the process. 
The construction activities result in loss of vegetation cover (grass and shrubs) and topsoil 
to some extent in the plant area. Apart from localized impact inside the plant site, no 
adverse impact on soil in the surrounding area is anticipated. 


6.2.3 Impact of Solid Waste 
Solid waste during the construction phase consists primarily of scrapped building materials, 
excess concrete and cement, rejected components and materials, packing and shipping 
materials (pallets, crates, Styrofoam, plastics etc.) and human waste. 


During the construction there will be generation of garbage, for which suitable disposal 
methods and designated practices of solid waste disposal are being followed. 
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6.2.4 Air Impact 
The main source of emission during the construction phase is the movement of equipment 
and vehicles at site. Equipment deployed during the construction phase is also likely to 
result in marginal increase in the levels of SO2, NOX, and particulate matter. The impact is 
reversible, marginal and temporary in nature. Proper upkeep and maintenance of vehicles, 
sprinkling of water on roads and construction site, providing sufficient vegetation etc. are 
helping to reduce the impact during construction. 


The impact is confined to the construction area and is almost negligible outside the plant 
boundaries. The plant site is also being cordoned off by a high boundary wall. 


6.2.5 Noise Impact 
The study area is likely to experience increase in ambient noise level due to construction 
traffic for loading and unloading, fabrication and handling of equipments and material. The 
areas affected are those close to the site. 


Construction noise will be created by vehicles, heavy machinery, and equipment, as well as 
activities such as percussion piling and equipment erection. Typical noise levels from 
different sources during construction are earthmoving equipment: 72–100 dB(A); material 
handling: 75–98 dB(A); stationary equipment: 69–95 dB(A); and impact-based equipment: 
81–105 dB(A). Noise will be reduced by providing acoustic hoods (covers) on equipment, 
regularly maintaining machinery, erecting noise enclosures and walls, and imposing vehicle 
speed restrictions. Construction workers in excessively noisy areas will wear ear protection 
equipment. Noise reduction and hearing protection measures required during construction 
will be prescribed in the construction contracts. 


To minimize the impact on nearby communities, construction schedules have been 
optimized. Also the noise level is substantially lower near the plant boundary due to 
attenuation caused over the distance. The resultant noise will not add to the existing levels 
in settlement areas. 


Overall, the impact on ambient noise during construction period is insignificant, reversible 
and localized in nature.  


6.2.6 Impact on Water Environment 
The construction personnel, housed in temporary settlements discharge considerable 
amount of domestic wastewater. The main pollutants are organic components and 
microorganisms with the potential to cause contamination of water quality. To address 
potential impacts on water quality, disinfected latrines (e.g., through regular liming) are 
being used as main component of the sanitation system. 


Construction process includes fabrication of concrete and related water usage. The 
resulting wastewater could potentially carry inorganic solids and result alkalinity above 
applicable discharge standards. The impact is considered minor as it mostly occurs during 
construction period and has no long-term impact with view to persistent pollution. Alkaline 
wash water containing excessive amounts of cement is being collected in a waste water 
tank where cemented material will be settled and neutralized before discharge. 


Surface run-off water is not there in dry months during construction. However, during 
monsoon, surface run-off including effluents may cause higher loading of suspended solids. 
But, since the river water will already have higher suspended solids concentration during 
monsoon period, significant impact due to site discharge is not envisaged on the river 
water. 


No objection Certificate for drawal of 4500m3/day has been obtained from Central Ground 
Water Board for drawal of Ground water during construction phase. The project site falls in 
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the safe category area as per ground water resource consideration. Thus no significant 
impact will take place due to extraction of ground water during construction. Also, rainwater 
harvesting structure will be constructed by SPL in consultation with the Central Ground 
Water Board.  


6.2.7 Ecological Impact 
Prior to construction activity the land use of the selected site was mainly single-cropped 
agriculture land with scrub forests and scattered settlements. 


As already mentioned earlier 793 acres of degraded forest land is diverted for the proposed 
project. However, compensatory afforestation is being implemented over 1586 acres at a 
cost of Rs 15 Crs. 


6.2.8 Traffic Congestion 
To avoid Traffic congestion on nearby highways / roads and to minimize public 
inconvenience because of construction activity strengthening & widening of roads will be 
carried out. As a result, no significant impact is envisaged. 


6.3 IMPACT DURING OPERATION PHASE 
6.3.1 Impact on Land use 
Development activity induces changes in land use pattern of the adjoining areas because 
of the increased availability of infrastructural facilities, increase in commercial value/ 
potential of land etc. However, in operation phase it will be insignificant since construction 
phase would have experienced infrastructural developments during the 
construction/commissioning. Therefore, such effects, if any, would have stabilized.  


6.3.2 Impact on Soil Cover 
Most of the impacts of Coal-based power plant project on soil are restricted to the 
construction phase, which will get stabilized during operational phase 


The soil conditions of the project site would be allowed to stabilize during this period after 
the impacts of the construction phase. The topsoil in non-built up areas would be restored 
and such portions of the site would be subjected to plantations, which would help in 
bonding of the soil, thus increasing its strength. 


The impact on soil quality due to deposition of air borne pollutants is also expected to be 
negligible, as the project is envisaged to have high efficient Electro-Static Precipitators 
(ESPs) to control emission of Suspended Particulate Matter (ash particles). Samples would 
be periodically collected from close to maximum deposition areas of air pollutants and 
analyzed for relevant parameters during the post operational monitoring programs. 


6.3.3 Impact of Solid Waste  
The primary solid waste generated by the thermal power plant is ash. The disposal of ash 
to the ash dump area is envisaged in wet (slurry) form. Unutilized ash will be disposed in 
the clay lined ash pond. 


6.3.4 Air Impact 
Plant operation could affect the air quality in many ways, such as, gaseous emissions from 
the stacks, fugitive emissions from raw material (coal) handling and transportation 
activities. The impact of fugitive emissions from all sources is likely to be restricted over a 
limited area (up to a maximum distance of 500 m from the source), but the gaseous 
emissions from the stacks will have an impact over a very wide area. Methodology and 
results for predicting impact due to stack emissions are given below.  
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6.3.4.1 Air Pollution Modeling 


The impact on ambient air quality is assessed hereunder considering the following: 


• The air quality impacts have been predicted for the power plant assuming that the 
pollution due to the existing activities has already been covered under baseline 
environmental monitoring.  


• Site-specific meteorological parameters have been recorded by using continuous 
recorders. Short term 24 hourly GLC's incremental values were estimated using the 
site-specific meteorological conditions. 


Prediction of impacts on air environment has been carried out employing mathematical 
model based on a Steady State Gaussian Plume Dispersion Model designed for multiple 
point sources for short term. In the present case, Industrial Source Complex Short-term  
[ISC3] 1993 Dispersion Model based on steady state Gaussian Plume Dispersion, 
designed for multiple point sources for short term and developed by United States 
Environmental Protection Agency [USEPA] has been used for simulations from point 
sources. 


The various measures proposed to minimize the pollution from the power plant are as 
follows: 


• A Multi-flue chimney of height 275 mts for wider dispersal of pollutants 
• Electrostatic Precipitators with 99.97% efficiency will be installed to limit the particulate 


(SPM) emission within 50 mg/Nm3.  
• The NOX emissions from the boilers will be controlled by controlling combustion 


measures, which will be approached by way of low NOX burners 
• Fugitive dust will be controlled by adopting dust extraction and dust suppression 


measures and development of green belt along the periphery of the power plant. 


6.3.4.2 Model and Methodology for Computation 


The predictions for air quality during operation phase were carried out for suspended 
particulate matter (SPM), sulphur dioxide (SO2) and oxides of Nitrogen (NOX) concentration 
using Air Quality model “Industrial Source Complex Version 99155 (ISCST3)” developed by 
the US Environmental Protection Agency (USEPA) in 1995 for atmospheric dispersion of 
stack emissions from point source. 


For the modeling purpose three pollutants namely, SPM, SO2 and NOX are considered.  


The options used for short-term computations are: 


• The plume rise is estimated by Briggs formulae, but the final rise is always limited to 
that of the mixing layer; 


• Stack tip down-wash is not considered; 
• Buoyancy Induced Dispersion is used to describe the increase in plume dispersion 


during the ascension phase; 
• Calms processing routine is used by default; 
• Wind profile exponents is used by default, 'Irwin'; 
• Flat terrain is used for computations; 
• It is assumed that the pollutants do not undergo any physico-chemical transformation 


and that there is no pollutant removal by dry deposition; 
• Cartesian co-ordinate system has been used for computations; and 
• The model computations have been done for 10 km with 1 km interval. 
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6.3.4.3 Model Input Data  


The details of stack emissions and coal consumption are given in 6.1. Emissions were for 
6x660MW were arrived  based on actual coal characteristics and project details. 


TABLE 6.1- STACK EMISSION DATA FOR 6X660 MW CONFIGURATION 
Parameter Unit Value 


  For 6x660MW 
No. of Stacks - 2 
Stack Height m 275 
Inter stack  distance m 425 
No. of Flues/stack - 3 
Flue Diameter m 7.1 
Flue gas Exit Velocity m/s 25 
Flue gas Exit Temperature oC 138 
Flue gas Quantity M3/Sec 990.2 
Flue gas quantity at 0 deg C# Nm3/Sec 657.7 
Coal Consumption per Unit TPH 316.8 
Sulphur in coal %wt/wt 0.48 
Atmospheric Emissions  per Unit 
SO2  ( based on Organic sulphur emissions) g/s 556.7 
NOX g/s 329.5 
SPM g/s 32.9 
CO2 Emissions gm CO2/kWh  829.4 
#: Required as per EHS guide lines. 


6.3.4.4 Meteorological Data  


From the observation of the mixing height of the region it was found that the summer 
season is the worst season for plume down. Therefore, to show the worst scenario only 
summer season has been considered for air dispersion modeling. 


Data recorded at the continuous weather monitoring station on wind speed, direction, and 
temperature at one-hour interval for three months [March, 2006 – May 2006] was used as 
meteorological input.  


6.3.4.5 Stability Classification  


The percentage occurrence of stability class for the monitoring period and used for the 
model is given in the Table 6.2.  


TABLE 6.2-STABILITY CLASSIFICATION 
Stability Class Frequency of Occurrence 


A 10.26 
B 9.56 
C 24.40 
D 24.46 
E 15.86 
F 15.46 


6.3.4.6 Mixing Height 


As site specific mixing heights were not available, mixing heights based on CPCB 
publication, “Spatial Distribution of Hourly Mixing Depth over Indian Region”, Probes/ 
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88/2002-03 has been considered for Industrial Source Complex model to establish the 
worst case scenario. Mixing heights considered for modeling are in Table 6.3. 


TABLE 6.3- MIXING HEIGHT (M) 
Day Time Height (m) 


0700 80 
0800 200 
0900 500 
1000 800 
1100 1200 
1200 1600 
1300 2100 
1400 2200 
1500 2200 
1600 2200 
1700 2000 
1800 1800 
1900 1600 


6.3.4.7 Presentation of Results 


In the present case model simulations have been carried using the hourly Triple Joint 
Frequency data. Short-term simulations were carried to estimate concentrations at the 
receptors to obtain an optimum description of variations in concentrations over the site in 
10-km radius covering 16 directions. The incremental concentrations are estimated for the 
monitoring period due to operation of the all the units of the project. 


6.3.4.8 Resultant Concentrations after Implementation of the Project 


As emissions of particulate matter include particulate of all sizes, for the purpose of Air 
Quality predictions 40% of SPM was considered as RSPM. Accordingly, the maximum 
incremental GLCs due to the proposed project for SPM, RSPM, SO2 and NOX are 
superimposed on the maximum baseline SPM, RSPM, SO2 and NOX concentrations 
recorded at the monitoring locations during the monitoring period summer season (March 
to May, 2006). The cumulative concentrations (baseline + incremental) after 
implementation of project are given in Table 6.4. 


TABLE 6.4 CUMULATIVE RESULTANT CONCENTRATIONS AFTER IMPLEMENTATION OF THE SASAN POWER 
PROJECT ON 24 HOURLY BASIS IN µg/m3 (6X660 MW CONFIGURATION) 


Locations 
 


Baseline Concentrations Incremental 
Concentrations Resultant Concentrations 


SPM RPM SO2 NOX SPM RPM SO2 NOX SPM RPM SO2 NOX


Near Site 181.4 76.3 13.2 16.8 1.3 0.5 21.4 12.6 182.7 76.8 34.6 29.4 
Waidhan 188.2 82.4 22.3 27.5 0.7 0.3 12.4 7.3 188.9 82.7 34.7 34.8 
Sasan Village 174.5 71.8 18.2 21.2 1.8 0.7 30.5 18.0 176.3 72.5 48.7 39.2 
Tiyara Village 180.6 89.1 16.8 19.8 0.9 0.3 14.6 8.6 181.5 89.4 31.4 28.4 
Bhari 167.1 68.5 18.7 21.2 3.3 1.3 55.1 32.6 170.4 69.8 73.8 53.8 
Keraha 170.4 73.5 14.6 17.3 2.0 0.8 33.6 19.9 172.4 74.3 48.2 37.2 
National AAQ Standards 200 100 80 80 
 
All values are found well below within the prescribed standards after implementation of the 
project. Also the ground level concentration due to the effect of the above projects shall be 
monitored at regular intervals in the operation phase of all the units. However, if GLCs is 
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found to be higher than the prescribed norms during operation period adequate mitigation 
measures will be taken care by the SPL. 


6.3.5 Noise Impact 


The noise impacts will be mainly from the following machineries 


• Steam Turbine Generator 
• Rotating equipments 
• Combustion induced noises 
• Flow induced noises 


In order to predict ambient noise levels due to the proposed power plant the propagative 
modeling has been done.  


Noise Modeling: For an approximate estimation of dispersion of noise in the ambient air 
from the source point, a standard mathematical model for sound wave propagation is used. 
The sound pressure level generated by noise sources decreased with increasing distance 
from the source due to wave divergence. An additional decrease in sound pressure level 
with distance from the source is expected due to atmospheric effect or its interaction with 
objects in the transmission path. 


For hemispherical sound wave propagation through homogenous loss free medium, one 
can estimate noise levels at various locations, due to different sources using model based 
on first principles, as per the following equation: 


           (1) 
 
Where  


Sound LP2 and LP1 are the Sound Pressure Levels (SPLs) at points located at a 
distances of r2 and r1 from the source.  
AE and AM are attenuations due to Environmental conditions (E) and Machine 
correction (M).  


The cumulative impact of multiple stationary noise sources (through hemispherical wave 
propagation) at a particular place can be calculated by  


    N  
Lp (Total) = 10 Log [∑ 10(Lpi/10)] 


   i=1  


Lp (Total) is the resultant cumulative sound pressure level due to N separate sources. The 
calculation does not consider additional attenuation due to vegetation, boundary wall and 
buildings.  


Based on the above equations a user-friendly model has been developed. The designed 
noise levels for the various equipments from the proposed project are given in Table 6.5. 
The values mentioned are at 1 m distance from the source.  


The cumulative impact from different stationary noise sources at proposed project site has 
been predicted using the above model. Since the ambient noise is higher than predicted 
levels therefore, due to the masking effect, an increase is not expected. 


 


( ) MEpp AArrLogLL −−−= 1212 /20
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Figure 6.1: Noise Impact Contour 
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TABLE 6.5- SOURCE STRENGTH OF NOISE  


 


Work Zone Noise Levels 


Protective instruments will be provided 
to the operators and workers working 
near the high noise generating 
machinery. As per Occupational Safety 
and Health Administration (OSHA) 
Standards, the maximum allowable 
noise level for the workers is 90 dB(A) 
for 8 hours exposure a day. Therefore, 
adequate protective measures in the 
form of ear mufflers/ear plugs to the 
workers working in high noise areas will 
be provided.  


In addition, reduction in noise levels in 
the high noise machinery areas will be 
achieved by adoption of suitable 
preventive measures such as adding 
sound barriers, use of enclosures with 
suitable absorption material, etc. 
Further, all the open areas within the plant premises and all along the plant boundary will 
be provided with adequate green belt to diffuse the noise. 


6.3.6 Impact on Water Environment 
6.3.6.1 Impact on Ground Water 


Groundwater issues during the operation phase are typically limited to: 


• Consumptive use of groundwater, and 
• Re-injection or percolation or leaching.    


No ground water will be drawn during operation for any purpose. So lowering of 
groundwater table will not be an issue. In addition, Rainwater Harvesting will be 
implemented at proposed plant to conserve storm water.  


Source Name Noise Levels Leq in dB(A)- 1 m from Source 
ID Fan 85 
FD Fan 85 
PA Fan 85 


Boiler Feed Pump 85 
Turbine 90 


Unit Control Room 65 
Cooling Water Pump 85 
Coal Handling Plant 90 


Coal Mill 85 
Cooling Tower 85 
Transformer 75 


Air Compressor 90 
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The impact on ground water due to the power plant operations would primarily result due to 
likely leaching of toxic metals from the ash pond area. However, Clay lining is provided in 
ash dyke area to prevent groundwater pollution on the long term basis. 


6.3.6.2 Impact on Surface Water 


The plant will be based on the minimal discharge norms. Effluent discharge quantity 
Discharge of effluents from power plant will be less than 5% of the total consumption of 
water except monsoon. Therefore minimal effluent will be discharged outside the plant. The 
effluents generated from the power plant during operations will be collected stream-wise for 
various treatments as envisaged in the wastewater treatment scheme. The wastewater 
recovery, as practiced, will considerably reduce the impact on the surface water quality.  
The recovered wastewaters collected in a central monitoring basin will be reused for ash 
handling system, coal dust suppression and greenbelt irrigation.  Colony wastewater will be 
treated in a separate treatment plant. The treated colony wastewater will also be used for 
irrigating the greenbelt in and around the colony. The effluents will be utilized as per water 
balance scheme. A state-of-art rain water harvesting system in consultation with CGWB will 
be provided to harvest the run-off water during heavy rainfall. The effluents would meet the 
prescribed norms prescribed by regulatory agencies andthus no impact of surface water is 
envisaged. 


6.3.7 Ecological Impact 


6.3.7.1 Terrestrial Ecology 


The effects of air emissions on nearby vegetation and croplands are not likely to be 
injurious and noticeable as the pollutants concentrations are expected to be well within the 
prescribed standards. The effluents generated from the plant will be treated and reused 
after complying with prescribed standards.  


6.3.7.2 Aquatic Ecology 


Impact due to Water Withdrawal 
As the water for the project will be drawn from Govind Ballabh Pant Sagar, which is one of 
major water body in Singrauli, small fish may tend to get entrapped and impinged in the 
intake system. The entrapped organisms will be subjected to a combination of physico-
chemical and mechanical stresses, leading to their destruction. Smaller organisms such as 
phytoplankton, zooplanktons are entrainable and subject to entrainment in the treatment 
system.  Suitable screens will be provided at the intake point to prevent entrapment/ 
impingement.  Water drawl for the project is about 1.5% of the total live storage of GBPL. 
GBPL allocates about 19% of total live storage for industrial use. Water system of the 
project has been designated with maximum recycle and reuse of water, there by impact will 
be minimum. 


Impact due to Discharge 
For meeting the various plant water requirements viz. coal handling, ash handling and 
greenbelt development the wastewater will be utilized.  Since the plant will be based on the 
minimal discharge norms therefore no impacts are anticipated on the aquatic ecology due 
to effluent discharge.  


Therefore, overall impacts on the existing ecosystem would be negligible / marginal.  
However, regular monitoring will be necessary for detecting any undesirable change 
occurring in the ecological system which need to be appropriately monitored for mitigation 
requirements, if any. 
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6.3.8 Traffic Congestion 
The fuel oil for the project will be transported in tankers or via Indian railway system. 
However the quantity of fuel oil required will be very less. Therefore, no overburden on the 
local transportation system is envisaged due to the proposed Project.  SPL would also 
undertake widening and strengthen of the existing roads wherever required. 


B. SOCIAL IMPACT 
6.4 LABOUR INFLUENCE 


6.4.1 Construction Phase 


During construction activities, there will be a sizeable influx of population and Labour 
colony is being constructed with basic amenities for the labourers working on the project. 
This will have an effect on social fabrics of the areas surrounding the project. However, this 
impact is envisaged to be insignificant due to the following reasons: 


• Temporary labour colonies shall be situated in the areas already acquired for the 
project. 


• It will be only a temporary change (restricted to construction period). After construction 
phase, the areas acquired by labor colonies shall be reverted back as per the 
requirement of the plant / green belt / afforestation. 


Human Resources Policy, which specifies the terms of employment and working conditions 
under SPL. These include procedures for hiring and recruiting, probation, training, 
performance review, promotion, insurance, salary and compensation, resignation, lay-off 
and retrenchment, leave and vacation, and superannuation, which follow Indian labour law. 
All the employees will have access to the human resources policy and procedures. Labour 
inspections are done annually by the relevant government agency, which reviews wages, 
working hours, benefits, etc.  


Most of the construction labor will be on contractual basis. Separate Labor camps have 
been made within the plant premises for the construction labors. Therefore, conflict of the 
migrating labor with locals, will not take place during the construction phase.  Regarding 
monitoring of diseases corresponding to labor influx, regular health status monitoring of 
labors and its surrounding population need to be carried out with the mobile health care 
facilities already developed and operated by SPL in this area. The environmental health 
areas and issues that requires attention by SPL is as follows: 


TABLE 6.6- LABOUR HEALTH MANAGEMENT 
Environme
ntal Health 
Areas 
 
 


Influx             
camp  
followers, 
job seekers, 
family, 
service 
workers 


Resettlement; 
relocation  


Water 
managemen
t Including 
creation of 
new water 
bodies; 
altering 
existing 
water bodies 
and changes 
in drainage 
pattern 


Linear 
features 
Roadways; 
transportati
on routes; 
 
 


Hazardous 
materials       
control and 
disposal 
 
 


Changes in 
income & 
expenditure 
consumption 
including food/ 
housing 
inflation 


Vector 
Related 


Increasing 
human 
parasite 


Movement to 
different 
prevalence area 


Creation and 
movement of 
breeding 
grounds 


Improper 
drainage, 
temporary 
water pool 


Creation of 
breeding 
sites with 
drums at 
household 
level 
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Environme
ntal Health 
Areas 
 
 


Influx             
camp  
followers, 
job seekers, 
family, 
service 
workers 


Resettlement; 
relocation  


Water 
managemen
t Including 
creation of 
new water 
bodies; 
altering 
existing 
water bodies 
and changes 
in drainage


Linear 
features 
Roadways; 
transportati
on routes; 
 
 


Hazardous 
materials       
control and 
disposal 
 
 


Changes in 
income & 
expenditure 
consumption 
including food/ 
housing 
inflation 


Respiratory 
& Housing 


Crowded 
housing, 
both work 
camps and 
community 


Number of 
occupants per 
room; mix of 
occupants 
children/elderly/ 
adults (different 
vulnerability)  


  Facilitating 
mixing/inter
action of 
different 
groups 


  Housing 
inflation 
triggered 
crowding 


Veterinary 
Medicine 


Movement 
and 
migration of 
livestock 


Movement and 
migration of 
livestock due to 
influx of new 
groups 


Creation 
and/or 
movement of 
livestock 
watering 
locations 


  Inadvertent 
water 
source 
contaminati
on, of 
streams/ 
rivers 


  


Sexually 
Transmitted 
Infections; 
HIV / AIDS 


      Facilitating 
movement 
of high risk 
groups into 
rural 
settings 


  Men with 
money mixing 
with 
vulnerable 
women 


Soil, Water 
& sanitation 


Overburdeni
ng existing 
services/sys
tems; 
explosive 
food-borne 
epidemics 


Failure to 
anticipate 
extended family 
influx in initial 
design 


Changes in 
surface water 
flows/quality, 
potential 
groundwater 
drawdown 


  Releases 
into surface 
water; long-
term 
impacts to 
ground 
water 


 


Food & 
Nutrition 


Influx of 
extended 
family more 
mouths to 
feed 


Shift from 
subsistence 
agriculture to 
peri-urban 
living/petty 
trading 


Changes in 
crop/garden 
selection and 
planting 
cycle 


Changes in 
access to 
gardens or 
local 
markets 


  Food inflation 
further 
marginalizing 
vulnerable 
groups 


Accidents & 
Injuries 


Overcrowdin
g, falls, 
burns, road 
traffic 


  Drowning, 
boat 
accidents 


Road traffic, 
increased 
pedestrian 
activity 


Unplanned 
releases/em
issions 


  


Hazardous 
Materials 
Exposure 


Squatter 
developmen
ts adjacent 
to industrial 
facilities 
with 
unplanned 
releases 


    Movement 
via trucks of 
hazardous 
materials 
across 
communitie
s to project 
areas 


Use of 
Project 
drums and 
containers 
for water 
and food 
storage; 
Inadequate 
incinerators 
design 


  


Psychosoci
al; Gender 
Issues 


Cultural 
shock due 
to rapid 
societal 
change 


Transformation of 
rural to peri 
urban/urban 
lifestyle 


  Greater 
ease of 
mixing 
social/ 
ethnic 
groups 


  Sudden 
money influx 
in a barter 
economic 
structure 
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Environme
ntal Health 
Areas 
 
 


Influx             
camp  
followers, 
job seekers, 
family, 
service 
workers 


Resettlement; 
relocation  


Water 
managemen
t Including 
creation of 
new water 
bodies; 
altering 
existing 
water bodies 
and changes 
in drainage


Linear 
features 
Roadways; 
transportati
on routes; 
 
 


Hazardous 
materials       
control and 
disposal 
 
 


Changes in 
income & 
expenditure 
consumption 
including food/ 
housing 
inflation 


Cultural 
Health 
Practices 


Introduction 
of new 
practices 
and / or 
elimination 
of existing 
practices 


Introduction of 
new practices 
and/or elimination 
of existing 
practices 


      Shift to 
western 
medicine 


Health 
Services 
Infrastructur
e & 
Capacity 


Increased 
visits for out 
and 
inpatient 
services 


Increased visits 
for out and 
inpatient services 
if access 
improves 


  Changes in 
access 


  Attraction of 
additional 
private 
providers/ 
increase in 
insurance 
enrollment 


Non-
communica
ble; 
hypertensio
n, diabetes 


Changes in 
diet 


urban living 
versus high 
intensity 
subsistence 
farming 


      Shift from 
physical 
activity to 
sedentary 
lifestyle 


6.4.2 Operation Phase 
The operation & maintenance staff will be accommodated in the SPL Township. Therefore 
no impact on the local life pattern is envisaged due to operational worker of the project. 


6.5 SOCIO-ECONOMIC IMPACT 
6.5.1 R&R Issue 
The land requirement for the project would mainly cover five villages of Sidhi Khurd, Sidhi 
Kalan, Jhanjitola, Harrahawa and Tiyara in Tehsil Waidhan, District Singrauli. The major 
impacts due to land acquisition for the Project are: 


• Loss of private property; 
• Loss of asset including plantations; 
• Loss of livelihood and income directly linked to the above and 
• Other indirect losses. 


The estimated Project Affected Families (PAFs) losing home stead is shown in the table 
below.  


TABLE 6.7- NO. OF AFFECTED HOUSEHOLDS 
S. No. Village No. of Affected Households 


1. Siddhi Khurd 448 
2. Siddhi Kalan 23 
3. Jhanjitola 8 
4. Harrahawa 187 
5. Tiyara 154 


Total 820 
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However, Resettlement and Rehabilitation of the affected villages in a satisfactory manner 
will help mitigate the impact of displacement and loss of livelihood. Care is being taken by 
Sasan Power Limited to provide a long term sustainable package of compensation (already 
approved by Govt.) to project affected persons based on the Central & Stage Government 
guidelines. 


Approved SPL R&R Plan will also be adopted for affected households or person being 
affected due to additional land acquisition for linear components of the project like coal 
conveyor, ash corridor. 


6.5.2 Change in Socio-economic Condition 
Employment: The project will generate employment opportunities for the local population. 
Even indirect job opportunities will be created outside the project boundary. Many people 
will find employment in service sector and marketing of day-to-day needs viz. poultry and 
other agricultural products. The project will improve the basic infrastructure and the people 
of nearby villages can also benefit from these amenities.   


SPL is working for towards the employment and skills training for the locals through 
following steps. 


• Provision in project contracts to provide priority in employment 
• Training for skills up-gradation 
• Encouraging labour co-operative of displaced families & giving priority to labour 


cooperatives of displaced families for award of miscellaneous contracts 
• Reservation of shops for displaced families in employee township 
• Efforts to employ educated unemployed youth 


SPL is also providing training to women for skill-development & self – employment for e.g. 
SPL is providing training in tailoring skills to group of women. 


Overall there will be marginal impact on the socio-economic condition of the locality and the 
impact will be mostly positive.   


Development of Infrastructure: The job opportunities in non-agricultural sector are likely 
to increase. The installation of the power plant is expected to further increase the prospects 
by bringing in direct and indirect employment opportunities.  
As the project and consequent activities are expected to generate additional employment 
and income opportunities for the local population, market expansion supported by 
infrastructural development will foster economic growth in the area.  Flow of reliable and 
adequate power from the proposed plant will not only enhance growth in the region, but will 
also bring about a change in energy consumption pattern by switching over from other 
sources of energy.  This will ease off burden on existing biomass resource of the area.  


6.6 IMPACT FROM WATER PIPELINE CORRIDOR 
Make up water shall be drawn from Rihand reservoir. An intake well will be installed at a 
suitable location inside the reservoir, so that water is available at all seasons.  


Water from intake well will be carried on bridges to the right bank of reservoir and then it 
will be carried through underground pipes following ground profile. Route of the water 
corridor is based on the minimum disturbance to the forest, settlement and community. No 
land acquisition is involved in water pipe line corridor. The land for the pipe corridor shall be 
taken on ROW basis. The impact on erection of this line is temporary in nature due to 
digging, back filling and temporary disturbance. There is no permanent or long term impact. 
Suitable road crossings/culverts shall be provided for movement of people. Therefore, 
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minimal change on the local environment is expected due to the water corridor. In view of 
this no separate mitigation measures are considered. 


6.7 IMPACT FROM ASH CORRIDOR 
The Ash from the Plant will be collected in dry form and will utilized. The unutlised ash has 
been envisaged to be transported in slurry form, and will be disposed off by means of a set 
of slurry pumps to ash dump area.  In order to reduce the fugitive emission due to ash 
handling system, the disposal of ash to the ash dump area is envisaged in wet (slurry) 
form. The land requirement for the ash pipeline corridor is estimated to only 3.42 acres.  
The ash corridor from plant to ash dyke is shown in Figure 6.2.     


Two ash slurry pipes will be routed in one direction of ash dyke and two pipelines will be 
routed in the other direction of the ash dyke. Each length of the pipe will be approximately 
6500m. Necessary crossover connections will be provided at the ash dyke area where the 
four streams of ash slurry pipelines will be converted into 2 x 100 percent garlanding.  


All ash disposal pipelines will be routed through pipe rack up to the plant boundary, and 
beyond this point these pipes will be routed on reinforced concrete sleepers/pedestals. At 
road crossings, the slurry disposal pipes will be routed on culverts, and at canals these 
pipes will be routed on pipe bridges. To minimise the impact of ash leaking, 100% 
redundancy is envisaged to facilitate periodic maintenance. Provision is given in the system 
for periodic maintenance and rotation/replacement of the disposal pipe line to check for 
erosion and thinning of pipe lines, so as to avoid bursting of ash lines.  


Therefore, negligible impact due to ash transportation system is envisaged. Since all 
measures are taken at the design stage, no separate additional mitigation measures are 
considered necessary.  


6.8 IMPACT FROM COAL TRANSPORTATION 
Coal from mines will be transported to plant through overland conveyor route. Fugitive 
emission will not take place due to closed conveyor system. Also no congestion on the 
local transportation is envisaged due to proposed overland conveyor. Approx. 73 acres of 
land will required additionally for the belt coal conveyor system affect about 280 families. 
The route of the coal conveyor system has been finalized on the basis of minimum 
disturbance especially agriculture and habitats.  


For transportation of the coal from mines to the power plant, a single flight overland coal 
conveyor is proposed. Since it is a single flight conveyor from mines to the power plant, 
there are no transfer points along the route of conveyor.  


Because of no transfer point in between the conveyor, there shall not be any dust 
generation and spillage. All the gantries shall have continuous roof and side sheeting and 
the floor will be totally covered, preventing possible spillage on to the ground.  


The total length of conveyor shall be approx. 20 Km from mines to the power plant passes 
through Amhlori, Nougarh, Dhatura Barwa, Bilounji Bhatwa, Pachore, Hirwah, Kam, 
Gadharkhurd and Sidhikurd villages. The alignment of the Overland coal conveyor passes 
through the submergence land in between Hirwah , Kam and Gadahara Khurd villages for a 
distance of approx 3.5 kms and crosses Mayar river at Kam village. The project R&R plan 
will be applicable for these as well. 


The impact of the coal corridor is envisaged to be minimal as  the preventive measures are 
inbuilt in the design of conveyor systems  and all safety measures are adopted .  
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6.9 IMPACT FROM PROPOSED AND EXISTING INDUSTRIAL ACTIVITY 
Presently there are no new industries proposed to be established within 15 kms radius from 
the project site.  


6.10 IMPACT ON CULTURAL RESOURCES  
There are no specific cultural heritage sites in and around the project area. Also there are 
no tangible properties or natural features that would be considered cultural heritage site.  


6.11 IMPACT ON CONSTRUCTION LABOUR 
Most of the construction labours will be on contractual basis. Separate labour camps have 
been made within the plant premises for the construction labors. Therefore, conflict of the 
migrating labour with local, is not likely to take place during the construction phase. 


Regular check will be done through supervisors so that construction labour does not 
interfere with the local inhabitants for their cultural values. 


6.12 IMPACT DURING DE-COMMISSIONING OF THE PROJECT 
Sasan UMPP is a project of national importance involving huge investment. While in 
Operation, the plant management will employ the best maintenance techniques and 
systems. These efforts result in extended life of the plant.  


Similarly efforts and investment for renovation and Modernization will result in further life 
extension of the plant. From the present trends, the life of the plant would not be less than 
35 to 40 years. However when the plant becomes unviable due to major technological 
changes or fuel availability or due to Environmental regulations, decommissioning of the 
plant will be undertaken. This involves a series of steps to be planned and executed. The 
total operation can be broadly categorized in to De-operationalisation and Dismantling 
phases.  


De-operationalisation is a technical activity carried out experts. Dismantling operation 
however will have impact on environment due to noise and dust arising out of it. For an 
understanding of the activity involved, the approximate quantities that are to be handled are 
given in Table 6.8. 


TABLE 6.8- QUANTITIES OF MATERIAL DURING DECOMMISSIONING STAGE 
S. 


No. Description Qty Remarks 


1 Boiler 180000 MT 6 units of 30,000 Tons each 


2 Other Structural 
steel 100000MT Main Power House, Conveyor galleries, Water tanks, Oil 


tanks, Pipe support racks, reinforcement steels, etc. 
3 Piping 5000 MT High pressure and Low pressure Piping 
4 Concrete 400000 m3 Foundations, Powerhouse building and other buildings  


5 Chimney 2 Nos 1 each per block of 3 units consisting of steel and cement 
concrete 


6 Mechanical 
Equipment Lot Turbine components, Pumps, fans, compressors, Valves 


etc. 


7 Electrical 
equipment Lot Switchgears, transformers, Cables, batteries, Trays etc. 


8 Electronic 
equipment Lot Control panels, Electronic hardware, PCs, Instruments 


etc.  


In order to handle the de-installation of each type of item a specific strategy will have to be 
planned to keep the impact during the actual activity low. During this phase of the plant, all 
structures will be cleared away, all rubbish cleared, excreta or other disposal pits or 
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trenches filled in and effectively sealed off and the site left clean and tidy, at the 
contractor’s expenses, to the entire satisfaction of the engineer. 


The decommissioning will also have social impact. The decommissioning of the power 
house which was a part of the local social fabric for many years will certainly create 
vacuum in the lives of the people directly and indirectly connected with it. The impact due to 
decommissioning on power, social and environmental scenario will be guided by applicable 
laws and guidelines. These will be addressed appropriately.  


 E. Impact Summary 
6.13 SUMMARY OF THE IMPACTS 
The summary of the construction activities and probable impact are discussed below in 
Table 6.9. 


TABLE 6.9- IDENTIFICATION OF ACTIVITIES & PROBABLE IMPACTS (CONSTRUCTION) 
Construction 


Activities 
Environment 


Attribute Probable Impacts 


Land Acquisition Land • Change in Land Use Pattern 
• Change in land use pattern in the vicinity 


Socio-
economics 


• Rehabilitation & Resettlement issues 


Site clearing and 
Leveling (cutting, 
stripping, excavation, 
earth movement, 
compaction) 


Air • Fugitive Dust Emissions 
• Air Emissions from construction equipment and 


machinery 
Water • Run-off from area 
Land • Loss of top soil 


• Change in Drainage Pattern  
Ecology • Loss of vegetation/ habitat 


Transportation and 
Storage of 
Construction 
Material/ Equipment 


Air • Noise and Air Emissions from Vehicles  
• Fugitive Dust Emissions due to Traffic Movement  


Water • Run-off from Storage Areas of Construction 
Material 


Public Utilities • Increased flow of traffic 
Civil Construction 
Activities 


Air • Noise and Air Emissions from Construction 
Machinery  


• Fugitive Dust Emissions  
Water • Run-off from Construction Areas  


Mech. and Elec. 
Erection Activities 


Air • Noise and Air Emissions from Machines / activities 
Water • Run-off from Erection Areas containing Oils, Paints 


Influx of Labour and 
Constn. of Temp. 
Houses 


Socio-
economics 


• Stress on infrastructure 
• Stress on social relations 


Land • Change in land use pattern of the area  
Water • Sanitary effluents from labour colonies  


Transportation and 
Disposal of 
Construction Debris 


Air • Noise and Air Emissions from Transport Vehicles  
• Fugitive Dust Emissions due to Movement of Traffic 
• Spillage and fugitive emissions of debris materials 


Water • Run-off from Disposal Areas 
Soil • Conversion of land into waste land  


Table 6.10 lists various activities of operation and maintenance phase and their probable 
impacts on various sectors of environment. Most of these impacts are long term impacts. 
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However, the significance of most of these impacts is envisaged to be low, as discussed in 
the subsequent sections. 


TABLE 6.10- IDENTIFICATION OF ACTIVITIES AND PROBABLE IMPACTS (O&M) 
O&M Activities Sector Probable Impacts 


Transportation of 
Coal/ Oil 


Air • Noise and Air Emissions from Vehicles  
• Fugitive Dust Emissions due to Traffic Movement  
• Spillage and fugitive emissions of coal 


Water • Spillage of coal and flow into streams 
Public Utilities • Increased flow of traffic 


Unloading, Crushing 
and Storage of 
Crushed Coal/ 
Unloading and 
Storage of Oil 


Air • Fugitive Dust Emissions from Coal Handling Areas 
Water • Effluents for CHP/ Oil Storage Areas 


• Run-off from Coal Stock Yard 


Burning of Fuel Air • Stack emissions (Particulate Matter, SO2, NOX etc.) 
Water Treatment for 
various uses 


Water • Generation of Effluents and sludge from Water 
Treatment Plant 


Power Cycle Water • Discharge of Blow-down 
Transportation and 
Disposal of Ash 


Water • Overflow/ Leachate from Ash Disposal Area 
Land • Land requirement for ash disposal 
Air • Fugitive Emissions 


Domestic Use of 
Water in Plant and 
Township  


Water • Generation of sanitary effluents 


6.14 SIGNIFICANCE OF THE IMPACTS 
The Important Environmental Components (IECs) and their potential interaction with the 
major project activities are presented in this section. This needs to be summarised in one 
table for easy comparison and interpretation. The 'Modified Matrix' method has been 
adopted to identify the potential of Impacts. This method involves the establishment of 
cause-effect relationship and also 'The Parameter Important Value (PIV)' against each 
environmental impact parameter. 


The identification of environmental impact is based on the baseline condition as described 
in chapter 4 and nature of proposed activities as detailed in chapter 3 and other indirect 
resultant activities.  


The PIV values are determined by subjective judgment considering the relative importance 
and significance of individual parameter. After deciding PIV, these values have to be 
distributed among all the cause-effect relationship, which are established between those 
particular affected Environmental and Social parameters and the concerned project 
activities by means of indices called "Relative Parameter Importance Indices (RPII)" 
such that the sum of all indices is equal to unity.  The RPII values are decided based on the 
relative importance of cause-effect relationship and highest important one is given highest 
RPII value and the lowest important one is given lowest RPII value.  


Another index, which is to be determined for each cause effect relationship is called 
"Environmental Impact Index (EII)". The scale for EII varies from zero to one. The value 
one is assigned to an impact of highest order and zero to assign to an impact of negligible 
magnitude. The adverse impacts, EII carries a negative sign and for beneficial impacts, it 
carries positive sign. Weighted Environmental Impact Index (WEII) is arrived by 
multiplying score of RPII and EII.   
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For determining the value of EII, the environmental impact parameters are divided into two 
categories. 


6.14.1 Category 'A' Parameter 
This category incorporates environmental and social impact parameters, whose quality 
varies linearly with the magnitude of impact area as related to the proposed project 
activities and includes: 


• Surface and ground water resources 
• Socio-economic aspects 
• Land-use 
• Human Settlement 


6.14.2 Category 'B' Parameter 
This category incorporates environmental and social impact parameters, whose quality 
varies logarithmically with the magnitude of impact area as related to the proposed project 
activities and includes: 


• Surface and Ground water quality 
• Air quality 
• Noise level 
• Health 
• Flora 
• Wildlife 
• Aquatic Life 
• Thermal 


The bases for determination of EII value are given in Table 6.11 and 6.12 respectively. 
After determining EII for each cause-effect relationship the same will be multiplied with RPII 
to get a 'Weighted Environmental Impact Index (WEII)". These values are once again 
multiplied with PIV and addition of all these values gives the impact score of that particular 
environmental parameter. The impact score, obtained for all environmental and social 
impact parameters is added together to get total impact score. This total impact score is 
used for interpretation and decision-making. 


TABLE 6.11:  DETERMINATION OF EII FOR CATEGORY 'A' PARAMETERS 
S. No. Impact Magnitude (in %) EII 


1 No Change 0.00 
2 0 – 4.9% Change 0.05 
3 5 – 14.9% Change 0.10 
4 15 – 24.9% Change 0.20 
5 25 – 34.9% Change 0.30 
6 35 – 44.9% Change 0.40 
7 45 – 54.9% Change 0.50 
8 55 – 64.9% Change 0.60 
9 65 – 74.9% Change 0.70 
10 75 – 84.9% Change 0.80 
11 85 – 94.9% Change 0.90 
12 > 95% Change 1.00 
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TABLE 6.12: DETERMINATION OF EII FOR CATEGORY 'B' PARAMETERS 
S. No. Impact Magnitude (in %) EII 


1 No Change 0.00 
2 0 – 4.9% Change 0.02 
3 5 – 14.9% Change 0.05 
4 15 – 24.9% Change 0.10 
5 25 – 34.9% Change 0.15 
6 35 – 44.9% Change 0.25 
7 45 – 54.9% Change 0.50 
8 55 – 64.9% Change 0.75 
9 > 65% Change 1.00 


6.14.3 Project activities and environmental parameters 
The power generation and allied activities, which are likely to cause potential impacts on 
environment, are listed below: 


• Involuntary Resettlement 
• Air emission from fuel combustion 
• Water consumption 
• Wastewater generation / disposal 
• Noise generation 
• Provision of civic amenities 
• Tree plantation programmes 


The likely impacts of these activities and benefits are already discussed under present 
chapter. 


6.14.4 Parameters importance value for environmental components 
The environmental components listed in the earlier section are assigned with PIV so as to 
convert the environmental impacts into commensurate units, which could be aggregated 
easily to get the total score of environmental impacts. The parameter importance values 
are assigned by marking and pair-wise comparison procedure. This procedure involves 
preparation of a table containing number of columns corresponding to the range of value, 
which can be assigned a 'Score of importance' against each impact area. The score of 
importance is any integer ranging from one to six. The most affected parameters carries a 
score of six and the least affected parameters carries a score of one. 


6.14.5 Importance Ranking 
This score is made considering the intensity and nature of impact over the identified impact 
area. The impact areas considered along with their ranking are tabulated in Table 6.13. 
The weightage for each impact area is calculated by dividing the ranking integer by sum of 
rankings as done in this table. The total parameter importance value is assumed to be 1000 
as per the standard practice. The value of total PIV is distributed among each impact area 
according to its weightage. The final values computed by this procedure are also tabulated 
in Table 6.14. 


TABLE 6.13: DETERMINATION OF PARAMETERS IMPORTANCE VALUE (PIV) 
S. 


No. 
Impact 
Area 


Ranking 
1 2 3 4 5 6 


1. Surface 
Water 
Resources 


Intake and 
discharge 
through 


Intake and 
discharge 
through 


Intake 
through 
pipeline 


Intake 
through 
open 


Intake 
through 
open 


Intake and 
discharge 
through 
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S. 
No. 


Impact 
Area 


Ranking 
1 2 3 4 5 6 


pipeline 
through 
adequate 
planning 
with 
negligible 
change in 
quality of the 
water 


pipeline with 
Minimum 
change in 
quality of the 
water 


And change 
in quality of 
water 


channel 
and 
minimum 
changes in 
water 
quality 


channel 
and 
significant 
change in 
water 
quality 


open 
channel 


2. Ground 
Water 
Resources 


No intake of 
ground 
water during 
construction 
& operation 
and no land 
discharge 


Intake of 
ground water 
during 
construction 
& but not in 
operation and 
no land 
discharge 


Make up 
water Intake 
during 
operation but 
no land 
discharge 


Make up 
water 
Intake 
during 
operation 
but treated 
waste 
water 
discharge 
for 
gardening 


Seasonal 
dependenc
e on ground 
water in 
case of pre-
monsoon 
shortage 


Project 
located in 
declared 
drought 
prone area 
and 
abstraction 
of surface 
will also 
impact 
ground 
water table 
further 


3. Air Quality Predicted Air 
Quality is 
nearly 20% 
of the 
stipulated 
standard 
from the 
project and 
cumulative 
impact is 
also same 


Predicted Air 
Quality is 
nearly 20% 
from the 
project and 
cumulative 
impact with 
all future 
development 
is 50% of the 
stipulated 
standard 


Predicted Air 
Quality is 
nearly 30% 
from the 
project and 
cumulative 
impact with 
all future 
development 
is 50% of the 
stipulated 
standard 


Predicted 
Air Quality 
is nearly 
50% from 
the project 
and 
cumulative 
impact with 
all future 
developme
nt is 80% 
of the 
stipulated 
standard 


Predicted 
Air Quality 
is nearly 
60% from 
the project 
and 
cumulative 
impact with 
all future 
developme
nt is 80% of 
the 
stipulated 
standard 


Predicted 
Air Quality 
will exceed 
the 
stipulated 
standard 


4. Water 
Quality 


No change 
in surface 
water quality 
with 
negligible 
change in 
physic-
chemical 
properties of 
the receiving 
water body 


Minimum 
change in 
physic-
chemical 
properties of 
the receiving 
water body 


Moderate 
Change in 
Surface water 
quality due to 
discharge 
and no 
change in the 
Ground 
Water Table 
as well as 
quality 


Moderate 
Change in 
Surface 
water 
quality due 
to 
discharge 
and 
insignifican
t change in 
ground 
water 
quality due 
to leaching 


Change in 
Surface 
water 
quality due 
to 
discharge 
and 
significant 
change in 
ground 
water 
quality due 
to leaching 


Significant 
change in 
Surface 
water 
quality due 
to 
discharge 
and 
significant 
change in 
ground 
water 
quality due 
to leaching 
and 
deterioratio
n of ground 
water table 
due to 
extraction 


5. Noise levels No change 
beyond 
noise 
generating 
equipment 


Minimum 
change 
beyond noise 
generating 
equipment 


Moderate 
change 
beyond noise 
main plant 


Moderate 
change in 
ambient 
level 


Moderately 
high 
change in 
ambient 


Significant 
change in 
ambient 
level 







 


Chapter-6: Anticipated Project Impact 
This chapter is an attempt to express the impact of the proposed project 
activity on the various environment aspects including socio-economic 
conditions of the community. 


 


 


 


En
vi


ro
nm


en
t  


&
 S


oc
ia


l  
Im


pa
ct


 A
ss


es
sm


en
t S


tu
dy


 
fo


r 6
x6


60
 M


W
 S


a
sa


n 
Ul


tra
 M


eg
a


 P
ow


er
 P


ro
je


ct
  


a
t S


a
sa


n 
V


illa
ge


, S
in


gr
a


ul
i (


ea
rli


er
 S


id
hi


), 
M


a
d


hy
a


 P
ra


d
es


h  


Cl
ie


nt
: S


as
an


 P
ow


er
 L


im
ite


d,
 


A
 w


ho
lly


 o
w


ne
d


 su
bs


id
ia


ry
 o


f R
el


ia
nc


e 
Po


w
er


 L
im


ite
d 


Co
ns


ul
ta


nt
: G


IS
 E


na
bl


ed
 E


nv
iro


nm
en


t  
&


 N
eo


-g
ra


ph
ic


 C
en


tre
 (G


RE
EN


C
)  


PAGE 


6-21 


S. 
No. 


Impact 
Area 


Ranking 
1 2 3 4 5 6 


premises premises premises level 
6. Health Minimum 


Risk due to 
State of Art 
Technology 
with health 
care facilities 
for workers 
and host 
population 


Minimum 
Risk due to 
State of Art 
Technology 
with first aid 
facility for 
workers 


Low Risk due 
to Available 
Technology 
with first aid 
facility for 
workers 


Moderate 
Risk due to 
PPE with 
first aid 
facility for 
workers 


High Risk 
working 
environmen
t with first 
aid facility 
for workers  


High Risk 
working 
environmen
t which 
requires 
frequent 
monitoring 
of workers 
health 


7. Public 
Utilities 


No change 
in utilities 


due to 
project 
activity 


except for 
strengthenin
g of utilities 


for host 
community 


Use of 
existing roads 
and 
acquisition of 
Govt. owned 
wasteland 
and 
strengthening 
facilities for 
host 
community  


Acquisition of 
agriculture 
land, 
diversion of 
road, etc 


Acquisition 
of 


agriculture 
land, 


community 
areas, 
facility 
places, 


diversion 
of road, etc 


Acquisition 
of 
agriculture 
land, water 
body, 
community 
areas, 
facility 
places, 
diversion of 
road, etc 


Acquisition 
of 
agriculture 
land, 
residential 
areas, 
water body, 
community 
areas, 
facility 
places, 
diversion of 
road or 
nala, etc 


8. Economic 
aspects 


Positive 
impact since 
project 
located in 
backward 
region 
required 
alternate 
employment 
generation 
for host 
community 


Located in 
agriculturally 
developed 
but dense 
population 
required 
more 
employment 
opportunity 


Located in 
agriculturally 
poor but 
having some 
traders as 
host 
community 
with tertiary 
employment 
and with thin 
population 
base 


Located in 
agricultural
ly 
developed 
area with 
opportunity 
of primary 
as well as 
tertiary 
sources of 
income 


Located in 
highly 
industrialize
d mining 
areas with 
opportunity 
of 
secondary 
sources of 
income 


Located in 
highly 
industrialize
d urban 
area with 
opportunity 
of 
secondary 
as well as 
tertiary 
sources of 
income 


9. Land-use & 
Soil 
Characterist
ics 


Poor Soil 
fertility and 
without any 
sensitive 
land use 
within impact 
distance 


Poor Soil 
fertility and 
with only 
degraded 
Reserve 
Forests and 
Protected 
Forests within 
impact 
distance 


Poor Soil 
Fertility but 
marshy area 
within 1 km 
from site 
boundary 


Moderate 
Soil 
Fertility 
with 
sensitive 
zones 
within 
impact 
distance 


Fertile Soil 
with 
sensitive 
zones 
within 
impact 
distance 


Fertile Soil 
with 


sensitive 
zones 


adjacent to 
site 


10. Flora No change 
and impact 
on flora at 
site or in 
impact zone 


Insignificant 
change and 
impact on 
flora in 
impact zone 


Due to 
ground 
clearance 
shrubs will be 
removed 


Site have 
flora with 
economic 
and 
medicinal 
value 


Part of 
degraded 
forest land 
been 
acquired 


Project Site 
fall in 
protected or 
reserve 
forest area 


11. Wildlife The site and 
immediate 
adjacent 
area is 
devoid of 
wild animals 


Entire Impact 
zone does 
not have any 
schedule I & 
II species 


Entire Impact 
zone does 
not have any 
endangered 
fauna and 
migratory 
routes 


Impact 
zone have 
endangere
d fauna but 
devoid of 
migratory 
routes 


Entire 
Impact 
zone have 
endangered 
fauna and 
migratory 
routes 


The site fall 
in the 
migratory 
route 


12. Human Host Host Major influx In- In-migration In-migration 







 


Chapter-6: Anticipated Project Impact 
This chapter is an attempt to express the impact of the proposed project 
activity on the various environment aspects including socio-economic 
conditions of the community. 
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S. 
No. 


Impact 
Area 


Ranking 
1 2 3 4 5 6 


Settlement community 
is capable to 
provide 
skilled and 
unskilled 
labour, no 
cultural 
change and 
no impact on 
natural 
resources 


community is 
capable to 
provide 
unskilled 
labour, 
insignificant 
cultural 
change  


of 
construction 
labours and 
chances of 
conflict of 
culture & 
communicabl
e diseases 


migration 
will effect 
natural 
resources 
and 
amenities 
already 
available 


of skilled 
and 
moderate 
change in 
socio-
cultural 
profile of 
host 
community 


of skilled 
and 
unskilled 
labor and 
significant 
change in 
socio-
cultural 
profile 


13. Culture No change 
in culture of 
host 
community 


Minimum 
impact in 
culture due to 
influx of 
migrants 
labor and 
introduction 
of their 
culture within 
host 
community 


Moderate 
impact in 
culture due to 
change in 
economic 
activity and 
social status 


Moderate 
impact in 
culture due 
to change 
in 
economic 
activity and 
impact on 
their 
cultural or 
religious 
precincts 


Change in 
culture due 
to 
involuntary 
resettlemen
t and 
livelihood 
pattern 
associated 
with income 
generation 
of host 
community 


Significant 
impact in 
culture due 
to 
involuntary 
resettlemen
t of 
indigenous 
people 


14. Human 
Resettleme
nt 


No R&R 
issues with 
no impact on 
host 
community 


No R&R 
issues only 
minimum 
immigration 
of 
construction 
labours and 
minimum 
chances of 
conflict with 
host 
community  


No R&R 
issues only 
major influx 
of 
construction 
labours and 
chances of 
conflict with 
host 
community 
and 
communicabl
e diseases  


Involve 
Involuntary 
resettleme
nt with only 
land 
oustees 
consist 


Involve 
Involuntary 
resettlemen
t with only 
land 
oustees 
consist of 
indigenous 
population 


Involve 
Involuntary 
resettlemen
t with both 
land and 
home 
oustees 
consist of 
indigenous 
population  


15. Thermal No thermal 
imbalance 
with State of 
Art Heat 
Recovery 
System 


Chances of 
thermal 
imbalance 
with Best 
Available 
Technology 
of Heat 
Recovery 
System 


Chances of 
moderate 
thermal 
imbalance 
with of Heat 
Recovery 
System in 
stable air 
shed 


Inadequate 
waste heat 
recovery 
may cause 
thermal 
imbalance  


Moderate 
thermal 
imbalance 
is expected  


Significant 
thermal 
imbalance 
is expected 
due to 
convention
al 
Technology 


TABLE 6.14: PARAMETERS IMPORTANCE VALUE (PIV) 
S. 


No. Impact Area 
Ranking 


Total Weightage PIV 
1 2 3 4 5 6


1. Surface Water (Seawater) 
Resources 


  -    3 3/54 55.6 


2. Ground Water Resources  -     2 2/54 37.0 
3. Air Quality     -  5 5/54 92.6 
4. Water Quality   -    3 3/54 55.6 
5. Noise levels    -   4 4/54 74.1 
6. Health   -    3 3/54 55.6 
7. Public Utilities      - 6 6/54 111.1 







 


Chapter-6: Anticipated Project Impact 
This chapter is an attempt to express the impact of the proposed project 
activity on the various environment aspects including socio-economic 
conditions of the community. 
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S. 
No. Impact Area 


Ranking 
Total Weightage PIV 


1 2 3 4 5 6
8. Economic aspects   -    3 3/54 55.6 
9. Land-use & Soil Characteristics  -     2 2/54 37.0 
10. Flora      - 6 6/54 111.1 
11. Wildlife    -   4 4/54 74.1 
12. Human Settlement   -    3 3/54 55.6 
13. Culture  -     2 2/54 37.0 
14. Human Resettlement      - 6 6/54 111.1 
15. Thermal  -     2 2/54 37.0 


Total       54  1000.1 


6.14.6 Weighted Environmental Impact Index (WEII) 
It is necessary to establish Relative Parameter Importance Index (RPII) and Environmental 
Impact Index (EII) in order to arrive at the Weighted Environmental Impact Index (WEII).  


Relative Parameter Importance index (RPII) 
The RPII indicates the importance of interaction between the action and environmental 
components. It is assigned any value between 0 and 1 and the sum of all the values of RPII 
under each environmental component is equal to 1. The importance of an interaction is 
related to the significance or assessment of the consequences, of the anticipated 
interaction. Assignment of RPII to an interaction is based on the subjective judgement. 
While deciding RPII, first the RPII values are distributed among adverse and beneficial 
impacts depending upon their significance. The RPII values, distributed are once again 
distributed among the respective interactions depending upon their individual significance. 
The most important interactions under a particular impact area is given the maximum RPII, 
whereas the lowest important one is given minimum RPII. As the significance increases the 
RPII also increases.  


The RPII values for all the interactions, along with the criteria for deciding the same is 
presented in Table 6.15. 


Environmental Impact Index (EII) Matrix  
The index represents the magnitude of an impact due to the interaction established 
between an environmental component and a project activity. This impact magnitude is 
represented by a numerical value, which is determined from Tables 6.11 and 6.12. The 
environmental components are grouped into two categories viz. 'A' and 'B' discussed in 
earlier paragraph.  The EII for category 'A ' environmental component is determined from 
Table 6.11 and the same for category 'B' is determined from Table 6.12. The EII are 
determined for each impact area project activity interaction and are given in Table 6.16 
along with remarks. 


The WEII is determined by multiplying RPII and EII of corresponding interaction. The 
values are tabulated in Table 6.15. 


TABLE 6.15: IMPACT MATRIX WITHOUT MITIGATION MEASURES 


Impact Area WEII 
(RPII X EII) PIV Total 


(WEII X PIV) 
Surface Water Resources -0.650 55.6 -36.14
Ground Water Resources -0.500 37.0 -18.50
Air Quality -0.635 92.6 -58.80
Water Quality -0.900 55.6 -50.04
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Noise levels -0.530 74.1 -39.27
Health -0.315 55.6 -17.51
Public Utilities 0.380 111.1 42.22
Economic aspects 0.530 55.6 29.47
Land-use & Soil Characteristics -0.510 37.0 -18.87
Flora -0.570 111.1 -63.33
Wildlife -0.413 74.1 -30.57
Human Settlement -0.300 55.6 -16.68
Culture 0.000 37.0 0.00
Human Resettlement -1.000 111.1 -111.10
Thermal -0.250 37.0 -9.25
Total 1000.1 -398.38
*Calculation has been done upto 3rd place of decimals 


6.14.7 Potential Impact Identification using Environmental Impact Matrix without 
Mitigation Measures 


The total impact score is assessed by the use of following relative scales. 


Upto -200 : No appreciable impact on environment 
-200 to -400 : Appreciable but reversible impact and appropriate control 


measure are important 
-400 to -600 : Significant Impact mostly reversible after a short period and 


mitigation measure are crucial 
-600 to -800  : Major Impact, which is mostly irreversible 
-800 to -1000 : Permanent irreversible impact 


 


After arriving at WEII and PIV values as described above the Environmental Impact Matrix 
incorporating all the environmental components and project activities (Without control 
measures for proposed Thermal Power Plant), is presented in Table 6.16. 


The impact is calculated by multiplying the sum of all WEII's against each environmental 
component by it's corresponding PIV. Total Impact Score is calculated by adding all 
individual impact scores. 


6.14.8 Summary of Impact 
The total score is '–398.38', which indicate "Appreciable but reversible impact and 
appropriate control measure are important". Hence proper control measure must be 
incorporated in context of Environmental Management. 
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TABLE 6.16 – POTENTIAL IMPACT IDENTIFICATION IMPACT MATRIX WITHOUT MITIGATION MEASURES 
Sl. 
No. 


Environmental 
Components 


Project 
Activities 


Interaction 
No. 


Impacts Adverse / 
Beneficial 


RPII 
values 


Remark for RPII EII 
Index 


EII 
(%) 


Remark for EII 


Social and Environmental Assessment and Management System 
1. Air Quality Power 


generation 
operations 


1 Coal Combustion will 
generate SPM, SO2 and 
NOX etc. 


Adverse 0.60 Coal is primary source of 
fuel 


-1.00 70.0 Un-controlled 
combustion will 
generate SPM, SO2 
and NOX etc. 


2. Air Quality Transportatio
n of coal 
during 
operation 


2 Causes dust nuisance 
and gaseous pollution 
due to transportation 


Adverse 0.10 Insignificant increased in 
traffic density envisaged 


-0.15 30.0 Insignificant impact on 
air quality as road 
transportation is not 
envisaged, coal will be 
transported closed 
conveyor system 


3. Air Quality Vegetation 
Plantation 


3 It serves as a natural 
screen in attenuation of 
air pollution 


Beneficial 0.10 Less significant, as 
emission are mostly 
through 275m stack 


0.00 0.0 No vegetation 
proposed in the pre-
mitigative stage 


4. Air Quality Dust emission 
during 
Construction 
Phase 


4 During construction 
phase temporary impact  


Adverse 0.20 Insignificant, as emission 
will take place only on 
the construction site  


-0.10 15.0 Insignificant amount of 
fugitive dust would be 
released 


5. Water Quality Provision of 
civic 
amenities 


1 Deterioration in water 
quality due to disposal of 
domestic waste water 


Adverse 0.20 Release of domestic 
wastewater is relatively 
low 


-0.50 50.0 Un-treated domestic 
waste water contains 
high BOD, Coliform 
and suspended matter 


6. Water Quality Power 
generation 
operation 


2 Impact due to 
wastewater from different 
industrial operations 


Adverse 0.80 Significant quantity of 
wastewater generated 


-1.00 70.0 Un-treated waste water 
contains high 
suspended matter, Oil 
& grease and heat  


7. Noise Levels Power 
generation 
operation 


1 Increase in noise level 
due to operation of 
various equipment 


Adverse 0.70 Significance due to 
operation of ID fans, 
compressors, turbines, 
pumps, cooling towers 
etc.  


-0.75 60.0 High noise generation 
from the equipment 
during non-mitigative 
stage 


8. Noise Levels Transportatio
n 


2 Increase in noise level 
due to vehicular traffic 


Adverse 0.10 Less significant as road 
transportation of 
raw/material product not 


-0.05 10.0 Insignificant increase in 
noise level due to 
movement of few 
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Sl. 
No. 


Environmental 
Components 


Project 
Activities 


Interaction 
No. 


Impacts Adverse / 
Beneficial 


RPII 
values 


Remark for RPII EII 
Index 


EII 
(%) 


Remark for EII 


envisaged trucks and vehicles 
used for raw material 
transportation in 
emergency 


9. Noise Levels Vegetative 
Plantation 


3 It serves as barrier for 
noise propagation, 
thereby reducing noise 
levels 


Beneficial 0.20 Less significant as 
compared to the noise 
sources 


0.0 0.00 No plantation is 
proposed in pre-
mitigative stage 


10. Thermal 
Pollution 


Power 
generation 


1 Inadequate waste heat 
recovery may cause 
thermal pollution 


Adverse 1.00 Significant -0.25 40.0 Important under pre-
mitigative Stage 


Labor and Working Condition 
11. Health Power 


generation 
operation 


1 Impact on health due to 
air & noise pollution, 
toxic exposure and 
accidents & injuries 


Adverse 0.50 Potential for exposure to 
noise, air pollution, toxic 
exposure, accidents and 
injuries is high 


-0.50 50.0 High potential for air 
pollution and noise 
level, as well as Toxic 
and Flammable gas & 
Chemicals – Chlorine, 
Hydrogen, LDO / HFO 
etc., accident in pre-
mitigative case 


12. Health Vegetative 
Plantation 


4 Improves the health of 
inhabitants by acting as a 
barrier to air and noise 
pollution, uptake of liquid 
waste disposed on land 
and impacts pleasant 
atmosphere 


Beneficial 0.20 More significant as 
compared to effects due 
to transportation and 
civic amenities 


0.00 0.0 No plantation in pre-
mitigative stage 


Pollution Prevention and Abatement 
13. Land use and 


Soil 
Characteristics 


Disposal of 
solid waste 


1 Land degradation due to 
disposal of solid wastes 


Adverse 0.40 A large quantity of ash 
will generate 


-0.70 70.0 Large quantity of ash 
will be generated 


14. Land use and 
Soil 
Characteristics 


Civic 
Structure 


2 Landuse degradation 
due to erection of civil 
structures 


Adverse 0.30 Civil Structure are within 
plant area 


-0.50 50.0 Impact due to civil 
structures will be 
nominal 


15. Land use and 
Soil 


Provision of 
civic 


3 Domestic Waste 
Disposal 


Adverse 0.10 Domestic waste will be 
generated  by laborers 


-0.80 80.0 Potential for adverse 
impact under pre-
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Sl. 
No. 


Environmental 
Components 


Project 
Activities 


Interaction 
No. 


Impacts Adverse / 
Beneficial 


RPII 
values 


Remark for RPII EII 
Index 


EII 
(%) 


Remark for EII 


Characteristics amenities engaged during 
construction. 


mitigative stage 


16. Land use and 
Soil 
Characteristics 


Vegetation 
Plantation 


4 Beneficial effect on land 
as it improves aesthetics 
and provides shelter for 
wildlife 


Beneficial 0.20 Moderate importance 
due to potential for soil 
erosion prevention 


0.00 0.0 No impact in pre-
mitigative stage 


Community health, safety and security 
17. Health Transportatio


n 
2 Deteriorates health due 


to Air & Noise Pollution 
Adverse 0.10 Insignificant increase in 


transportation activities 
-0.15 30.0 Lower impact 


envisaged 
18. Health Provision of 


civic 
amenities 


3 Affects health through 
disposal of sewage on 
open land causing 
mosquito breeding & 
water borne diseases 


Adverse 0.10 Less significant in 
comparison to plant 
operation 


-1.00 70.0 Potential for water 
borne diseases and 
mosquito nuisance is 
high during pre-
mitigative stage 


19. Health Improvement 
in the medical 
facility 


5 Ambulance and Other 
facility will improve the 
regional medical facility  


Beneficial 0.10 Less significant as 
compared to the effects 
due to vegetative 
plantation 


0.50 50.0 Ambulance and regular 
health Camp would be 
provided by SPL 


Land Acquisition and Involuntary Resettlement 
20. Human 


Resettlement 
Power 
generation 
operations 


1 Five villages will get 
affected due to the 
project 


Adverse 1.00 Significant impact -1.00 99.9 Five villages will get 
affected due to the 
project 


Bio-diversity Conservation and Sustainable Natural Resource Management 
21. Flora Power 


generation 
operations 


1 Impact due to air 
pollution over larger area 


Adverse 0.40 The power plant will 
release gases 


-0.8 80.0 Highly significant 
during pre-mitigative 
stage 


22. Flora Transportatio
n 


2 Adverse impact of dust 
and fumes emission due 
to vehicular traffic 


Adverse 0.10 Dust and fume 
generation during 
vehicular movement is 
low  


-0.25 40.0 Low potential for 
negative impact on 
flora & yield of crop 
could be anticipated 


23. Flora Construction 
of Plants/Civil 
Structures  


3 Deforestation Averse 0.30 Proposed site consist 
approx. 320 ha. of forest 
area 


-0.75 60.0 Impact due to 
deforestation of the 
forest area for project 
purpose 
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Sl. 
No. 


Environmental 
Components 


Project 
Activities 


Interaction 
No. 


Impacts Adverse / 
Beneficial 


RPII 
values 


Remark for RPII EII 
Index 


EII 
(%) 


Remark for EII 


24. Flora Vegetative 
Plantation 
and 
compensatory 
afforestation 


4 Creation of vegetative 
habitat 


Beneficial 0.20 This interaction has high 
significance 


0.00 0.0 No vegetative 
plantation in pre-
mitigative stage 


25. Wild Life Power 
generation 
operations 


1 Adverse through Air & 
Noise Pollution and 
habitat destruction 


Adverse 0.50 Interaction has high 
significance 


-0.75 60.0 Effect due to noise and 
emission is high during 
pre-mitigative stage 


26. Wild Life Transportatio
n 


2 Adverse effect due to air 
and noise pollution 


Adverse 0.15 Not Significant -0.25 30.0 Not significant 


27. Wild Life Green belt & 
Plantation 


3 Habitat be created Beneficial 0.35 Interaction has less 
significance than Air and 
Noise Impacts 


0.0 0.0 No Plantation in the 
pre-mitigative stage 


28. Surface Water 
Resources 


Power 
generation 
operation 


1 GBPS will be the source 
of raw water for plants  


Adverse 0.45 High significance as 
compared to interaction 
No. 3 


-0.70 70.0 Large amount of water 
is required for power 
generation 


29. Surface Water 
Resources 


Disposal of 
Waste Water 


2 Surplus wastewater, after 
treatment, will be 
disposed into local 
drainage 


Adverse 0.45 Significant as 
wastewater will be 
disposed into the local 
water body 


-0.70 70.0 Wastewater will be 
disposed of into the 
local water body 


30. Surface Water 
Resources 


Provision of 
civic 
amenities 


3 Surface water will also 
be used for domestic 
purpose in plants  


Adverse 0.10 This interaction is less 
significance 


-0.20 20.0 Lower impact as water 
consumption is 
relatively low 


31. Ground Water 
Resources 


Plant 
operation and 
civic 
amenities 


1 Ground water will be 
used for construction 
purpose 


Adverse 1.00 As construction phase 
requires extraction of 
ground water 


-0.50 50.0 Ground water will meet 
both potable as well as 
construction purpose 
requirement 


Indigenous Peoples 
32. Public Utilities Power 


generation 
operations 


1 Improved Public Utility 
Services and amenities 
in the area, e.g. Power 
Supply, Road Network, 
Water Supply, Sanitation, 
Medical Facilities & 
Communication 


Beneficial 0.60 Much significant as it 
covers the surrounding 
villages 


0.50 50.0 SPL will facilitate 
improvement of 
amenities 


33. Public Utilities Transportatio
n 


2 Provides better 
transportation System, 


Beneficial 0.20 Less significant than 
interaction 1  


0.30 30.0 Access roads will be 
made to the project 
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Sl. 
No. 


Environmental 
Components 


Project 
Activities 


Interaction 
No. 


Impacts Adverse / 
Beneficial 


RPII 
values 


Remark for RPII EII 
Index 


EII 
(%) 


Remark for EII 


Road Network and 
vehicular movement 


area, which will also be 
available to 
surrounding area  


34. Public Utilities Provision of 
civic 
amenities 


3 Provides Water supply, 
Sanitation, Power 
Supply, Medical facilities 
and communication to 
the employees 


Beneficial 0.20 Civic amenities will be 
provided to employees 
only 


0.10 10.0 Limited to the 
employees and work 
force during pre-
mitigative stage 


35. Economic 
Aspects 


Power 
generation 
operations 


1 Increased employment 
opportunities, both direct 
and indirect, thereby 
increasing economic 
status 


Beneficial 0.60 Significant potential of 
Direct as well as Indirect 
Employment 


0.60 60.0 Indirect and Direct 
employment, plus 
availability of power will 
enhance economic 
activities 


36. Economic 
Aspects 


Transportatio
n 


2 Increased indirect 
employment 
opportunities and thereby 
increase in the economic 
status 


Beneficial 0.30 Comparatively less 
influential interaction 


0.50 50.0 The proposed plant 
activity will increase a 
number of Indirect 
Employment 


37. Economic 
Aspects 


Provision of 
civic 
amenities 


3 Increased employment 
both by direct and 
indirect ways. 
Employment in 
commercial services 
improve economic status 
of people 


Beneficial 0.10 Employment is restricted 
to limited persons in 
commercial services 


0.20 20.0 Marginal job 
opportunities are 
envisaged 


38. Human 
Settlement 


Power 
generation 
operations 


1 Environmental 
degradation due to 
increase in population, 
impacting natural 
resources 


Adverse 0.50 Significant Importance -0.30 30.0 Influx of People in the 
project influence area 


39. Human 
Settlement 


Transportatio
n 


2 Influx of construction 
labor thereby change in 
culture and stress on 
available resources 


Adverse 0.20 Less significant -0.30 30.0 The employees will be 
established in the SPL 
Colony 


40. Human 
Settlement 


Provision of 
civic 
amenities 


3 Increased population 
puts the strain on 
existing transport 
facilities 


Adverse 0.30 Transportation is 
moderate 


-0.30 25.0 Low significance as 
marginal increase will 
take place 







 


 
Client: Sasan Power Limited, 
A wholly owned subsidiary of Reliance Power Limited 
Consultant: GIS Enabled Environment  & Neo-graphic Centre 


Environment  & Social  Impact Assessment Study 
for 6x660 MW Sasan Ultra Mega Power Project 


at Sasan Village, Singrauli (earlier Sidhi), Madhya Pradesh PA
G


E 


6-30 


 


Sl. 
No. 


Environmental 
Components 


Project 
Activities 


Interaction 
No. 


Impacts Adverse / 
Beneficial 


RPII 
values 


Remark for RPII EII 
Index 


EII 
(%) 


Remark for EII 


Cultural Heritage 
41. Culture Power 


generation 
operations 


1 Influx of people of 
various culture will have 
substantial effect on local 
culture 


Adverse 0.50 Only two interaction -0.10 10.0 Low impact due to 
limited employees from 
outside the study area 


42. Culture Provision of 
civic 
amenities 


2 The project will create a 
boom in the economic 
growth of nearby 
villagers 


Beneficial 0.50 Moderate Impact  0.10 10.0 Project will improve the 
economic status of the 
area 
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CCHHAAPPTTEERR  77..  THE ALTERNATIVES 


7.1 WITHOUT PROJECT SCENARIO 


GoI under mega power policy initiatives has envisaged large capacity addition through Ultra 
mega Power projects (UMPP). Under this policy, nodal agencies of GoI identify the projects 
and obtain all clearances and transfers the projects through competitive bidding for Private 
sector on BOO basis. The projects are identified based on regional demand of electricity and 
also on techno economical site selection criteria. Power position in Western and Northern 
regions in April 2006 is given in Table 7.1.  
As per the report the power scenario published by Central Electricity Authority. The power 
scenario in the western region, Northern region at the end of 9th plan as on 30.04.2006 is as 
under. 


TABLE 7.1- POWER SCENARIO AS ON 30.04.2006 


 Unit 
Western Region Northern Region 


9th Plan end April, 06 9th Plan end April, 06 
Peak Demand MW 26510 31049 23200 26926 
Peak Availability MW 22024 24475 21346 23240 
Peak surplus / deficit MW (-) 4486 (-) 6574 (-) 1854 (-) 3686 
Peak surplus / deficit % (-) 16.9 (-) 21.2 (-) 8.0 (-) 13.7 
Energy Requirement Mu 175016 20077 150383 15062 
Energy Availability Mu 156793 16243 142410 12895 
Energy surplus / 
deficit 


Mu (-) 18223 (-) 3834 (-) 7973 (-) 2167 


Energy surplus / 
deficit 


% (-) 10.4 (-) 19.1 (-) 5.3 (-) 14.4) 


Source- CEA Website 
 


 It may be seen that Western region has highest deficit both in terms of peak MW and 
energy demands compared to National average. 


The current peak deficit & energy deficit is 11% & 11% respectively in Northern Region & 
19% and 16% in Western Region. At the end of 11th Plan (i.e. 2012) the peak deficit and 
energy deficit in Northern Region is expected to be 21% and 7% respectively and in Western 
Region is expected to be 3% and 13% respectively. At the end of 12th Plan (i.e. 2017) peak 
deficit is expected to be 7%.  


The National Electricity Policy has set up the goal of adding new generation capacity to not 
only eliminate energy and peaking shortages but to have a spinning reserve of 5% in the 
system. In view of the above, one UMPP is identified at SASAN in Madhya Pradesh state in 
Western region. Sasan Ultra Mega Power Project (6x660 MW) will not only fill the demand 
supply gap in energy sector but also help in the industrial growth of the region. The Sasan 
Ultra Mega Power Project is a project of national importance and would benefit 35 crore 
people in 7 states of India.  


7.2 SITE ALTERNATIVES 
Singrauli District has high potential for indigenous coal based thermal generation of 
electricity. Madhya Pradesh and Chhattisgarh are rich in mineral deposits and water 
resources, which are required for power generation. The TPP site for Sasan UMPP has 
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been selected on the basis of guidelines applicable to set up a Thermal Power Plant by 
Central Electricity Authority and Ministry of Environment & Forest as well. 


Site selection study was carried out identifying three (3) possible locations for the proposed 
power plant. The main consideration of identifying the site(s) was availability of adequate 
non-arable land / proximity to sources fuel and water as well as infrastructural and power 
evacuation facilities. Site Prioritization Matrix was prepared as below and Site III was 
eventually selected on following basis. 


TABLE 7.2- SITE ALTERNATIVE ANALYSIS 
Parameters Site I Site II Site III 


State Uttar Pradesh Madhya Pradesh Madhya Pradesh 
District Sonbhadra Singrauli Singrauli 
No. of villages affected 6 3 5 
Location About 7.0 km west 


from Sewakatanr 
About 6.0 km West 
from Waidhan 


About 6.0 km South  
from Waidhan 


Distance from coal source  Approx. 70 kms. Approx. 20 kms Approx. 20 kms 
Distance from water source  50 kms 2 kms 12 kms 


Environmental sensitivity as 
per image 


The site consist 
some portion of 
dense forest land 


The site consist a very 
little forest land 


The site consist 
some portion of 
degraded forest 
land 


Drainage Pattern 


No prominent 
drainage at the site 


The site is surrounded 
by Govind Ballabh 
Pant Sagar and 
traversed by many 
small drainage 


No prominent 
drainage at the site 


Environmental sensitivity as 
per ESZIS Map 


RF & PF in 10 kms 
radius 


RF & PF in 10 kms 
radius 


RF & PF in 10 kms 
radius 


Land use 


Waste upland with 
scrubs mixed with 
patches of single 
crop land 


Mainly agriculture land 
with some patches of 
waste and marshy area


Waste land with 
scrub forest and 
patches of 
agriculture land and 
settlement  


R&R as per oustees (No. of 
HHs) 


About 2000 About 1100 About 1600 


Forest land (%) Approx. 25% Approx. 12% Approx. 20% 


• Site I is in UP and since UP has no share of water in Rihand reservoir left with the State 
it was decided to look for site in MP. 


• Site II is traversed by many drainage system and minor stream of Govind Ballabh Pant 
Sagar and plant can cause harm to the catchment area of GBPS. Hence Site II was also 
not considered. 


• The proposed project at site III will be more effective for socio-economic development 
because this area can support only single crop agriculture activities and does not ensure 
full time employment. 


• Land elevation difference is not very high. Hence, the site will involve optimum 
requirement of land grading. 


• The plant will be located in such a manner so as to minimize displacement of the 
villagers. 


• No sensitive locations are present within 10 km radius from the site. 
• The site is at a distance of 12 km from GBPS from where consumptive water is to be 


drawn for the power project. 
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• The selected site is close to the border of northern region & western region both being 
power deficit regions and hence has proximity to load centres, also requiring shorter 
transmission network. 


• Proximity to coal mines thereby requiring shorter coal transportation and hence less 
pollution. 


7.3 ASH POND ALTERNATIVES 
For 6x660 MW plant, about 140 million m3 of ash is expected to be produced in 25 years.  
According to ash utilization plan, in the design life period of 25 years, 91 million m3 of ash 
has to be utilized. Balance quantity of 28 million m3 of bottom ash and 21 million m3 of fly 
ash will have to be disposed off.    
As per present design the ash which is not utilized will be conveyed in slurry form through 
ash pipe line supported on concrete pedestal following contour as far as possible and 
discharged at various points in the pond and decanted ash water will be recirculated through 
recirculation pump house.  
The dyke will be constructed all around to create the holding capacity of pond for 25 years, 
however stage raising of the dyke shall be done using pond ash to economise. Dyke shall 
satisfy all relevant codes and practices. 
Ash pond for the project has been planned in South-eastern corner of the main plant site. 
The site for the ash pond has been selected on the basis of following considerations. 
• Less distance for ash transportation i.e. less acquisition of the land. Hence, minimum 


social impacts due to the land acquisition. 
• Proximity of the ash pond to power plant to reduce  particulate matter emission  


7.4 TECHNOLOGY ALTERNATIVES 
The proposed plant will be using super-critical technology for power generation. The thermal 
efficiency of the power plant can be improved by using the steam at super critical condition. 
The indirect cost reduction in maintenance cost, auxiliary power consumption, ash dyke land 
and environmental benefits such as reduction in green house gases; water requirements, 
etc. are additional to the above increase in efficiency.  


Importance of Efficiency: Since the time thermal power stations have been engineered, 
there is a quest for efficiency improvement. One such effort in that direction is supercritical 
parameters (i.e.) the pressure above 225kg/cm2 and temperature above 374.15ºC. 


7.4.1 Supercritical Boiler  
A Boiler operating at a pressure above critical point is called Supercritical Boiler.  
Supercritical Boiler has no drum and heat-absorbing surface being, in effect, one continuous 
tube hence called ‘once through Supercritical Pressure Boilers’. Boiler Feed Pump 
pressurizes the water in boiler, sensible heat is added in feed heaters, economizer and 
furnace tubes, until water attains saturation temperature and flashes instantaneously to dry 
saturated steam and super heating commences. 
7.4.2 Advantages of Supercritical Thermal Cycle 


Super-critical Technology Sub-critical Technology 
High Efficiency  Less efficiency compared to Super-critical 
Reduction in Coal consumption Higher coal consumption due to lower boiler 


efficiency.  
Reduction in Green house gases and SO2 
emission 


Higher Pollution in Terms of GHGs emission, 
SO2 emission 


Low NOX Emission High NOX emission 


Reduction in Water Consumption More Water Consumption 
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Less start up time of the boiler. More Start-up Time 


7.5 CONFIGURATION ALTERNATIVES 
During the project environment clearance process 5x800 MW units has been considered for 
the project. However, in the later stage, on the basis of techno-financial revision of the 
configuration, 6x660 MW size of the unit was found more viable. The factors which led to the 
selection of 6x660MW configuration are as follows: 


• Availability of technology for 660MW units both from indigenous and imported sources 
• High thermodynamic efficiency attainable 
• Favourable experience of similar set size in the country 
• Low specific fuel consumption rate 
• Load variation capability if required 
• Availability of manpower 
• Capability of grid to tolerate any outage 
• Less time for implementation 
• Optimum specific investment requirements (i.e. Rs. Crore / MW)   


7.6 ALTERNATIVES OF ASH COLLECTION AND DISPOSAL SYSTEM 
As the ash utilization potential in India is increasing, the importance is being attached to 
such systems in which ash can be extracted and transported in dry form for the users.  The 
systems adopted are keeping in view these requirements.   


Further the extracted ash from ESPs has been envisaged to be transported in wet form with 
water and the resultant slurry will be disposed off by means of a set of slurry pumps to ash 
dump area.  From Environment Point of view and reduce the fugitive emission due to ash 
handling system, the disposal of ash to the ash dump area is envisaged in wet (slurry) form. 
Also, Ash Pond will be lined with Clay lining. 


Ash is generated in boiler due to combustion of coal. The coarse ash collected in bottom of 
the furnace is called Bottom Ash and the finer ash carried by flue gases is called fly ash. 
Bottom ash is mixed with water to form medium concentration slurry in accordance with 
MoEF stipulation and disposed off in the ash pond.  


The fly ash is collected in ESPs working with a dust collection efficiency of 99.97% in dry 
form and transported to ash silos. From here the ash will be issued to industries mainly by 
roadways. Provision for bulk loading into rail cars is also being envisaged. As a standby for 
dry disposal, 100% fly ash disposal in slurry form will also be provided.  


The water required for ash disposal is drawn mainly from the blow down generated in the 
cooling towers and other effluents generated in the process. Ash water is also re-circulated 
from the ash pond, treated in ash water treatment system and transferred to ash slurry 
sump. The entire process is designed to maximize the conservation of water.  


The market potential for ash utilization in Singrauli area is estimated to be approximately 5 
Million tons per annum as per the Table 7.3. 


TABLE 7.3- MARKET POTENTIAL OF SINGRAULI IN ASH UTILISATION 
S. No. Utilization Areas Utilization Potential (MTPA) 


1. Manufacture of Portland Pozzolana Cement (PPC) 3.50 
2. Manufacture clay ash and fly ash bricks  0.03 
3. Roads and Embankment Construction  0.26 
4. Low-lying area/ Wasteland development 0.51 
5. Agriculture  0.62 


Total 4.92 
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More detailed discussion on ash utilization is presented in Ash management under 
Environmental management plan in Chapter 9. 


7.7 WATER INTAKE SYSTEM 
The consumptive water requirement for the project is estimated to be 150 cusecs. The water 
is tied up from Rihand reservoir for Sasan UMPP from Madhya Pradesh Govt quota. The 
decision parameters for siting the intake pump house are 


a) Availability of water in the location 


b) Distance from Sasan UMPP and 


c) Availability of land for construction of pump house. 


Various alternatives possible for water drawl from Rihand reservoir are under consideration 
like, 


• Pumping of water from NTPC Singrauli Power station discharge canal directly 
• Pumping of water from the outfall area of the canal 
• Building a pump house at a separate location   


The water in take from NTPC discharge canal directly requires permission from NTPC 
authorities. The location at the outfall area was earmarked by NTPC for construction of mini 
Hydel power station. In view of the above factors, a new location has been identified. 
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Risk Assessment







 


Chapter-8: Risk Assessment 
Chapter outlines the risks involved due storage and Handling of the 
hazardous chemicals or fuel oil during operation phase of the project. 
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CCHHAAPPTTEERR  88..  RISK ASSESSMENT 
8.1 INTRODUCTION  


Despite all precautions and protective measures, emergencies / accidents like release of 
chlorine, fire and explosion in oil storage tank may occur. Even though such occurrence 
may be rare and a remote possibility, such accidents will have an adverse effect on the 
plant, property and people working inside the plant. To cope with and contain such 
“Emergency”, a Risk Analyses exercise has been conducted, based on which a Disaster 
Management Plan has been developed. Such assessment includes policy issues, 
programmes, plans, technology, economics and education. 


As per the Environment Protection Act, Section 8 and Rules under Manufacturing and 
Storage of Hazardous Chemical Rules 1994 4(2), an occupier of an existing industrial plant 
shall have identified the major accident hazards and taken adequate steps to prevent such 
major accidents; occupier shall provide to the persons working on the site with the 
information, training and equipment including antidotes necessary to ensure their safety. 


Also Rule 10 (4&6) stipulates that the Occupier shall have to update Safety Audit report 
once in a year by conducting a fresh Safety Audit. The Factories Act 1948, Rule 7A 
specifies the general duties of occupier such as to ensure the health, safety and welfare of 
all workers while they are at work in the factory and to maintain all places of work in the 
factory in condition that is safe and without risk to health. 


In light of above, risk assessment is one such tool to identify hazards at industrial site and 
take engineering and managerial steps to mitigate the same.  


Risk assessment provides information to decision makers about potential risks & mitigation 
measures to serve as a foundation for decision making. 


8.2 APPLICABLE STATUTORY RULES AND REGULATIONS 


Power Plant need to comply with following statutory rules and regulations on Safety, Health 
and Environment are as follows: 


• Environment Protection Act 1986 and Rules made there under including the 
Manufacture, Storage & Import of Hazardous Chemicals Rules, 1989 (MSIHC) 
amended in 1994 & 2000. 


• Chemical Accidents (Emergency Planning, Preparedness & Response) Rules, 1996 
• Public Liability Insurance Act 1991, amended 1992 and the Public Liability Insurance 


Rules 1991, amended 1993. 
• Factory Act 1948 & Factory Rules. 
• Petroleum Act 1934 and Petroleum Rules 1981 amended 2002. 
• Gas Cylinder rules 2004 and Static & Mobile Pressure Vessels (SMPV) (unfired) Rules 


1981 amended in 1993. 
• Explosives Act 1984 and Explosive Rules 1983. 
• The Electricity Act 2003 and India Electricity Rules 1956. 
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8.3 RISK ASSESSMENT PROCESS  


 
Fig 8.1- The hazard identification and risk assessment procedure (Crowl & Louvar, 2002) 


 


The broad risk assessment methodology for evaluating and assessing risks from handling 
and storage of above chemicals includes: 


• Identification of hazards arising from storage and process 
• Establish failure frequencies for selected scenarios 
• Perform Consequence Analysis 
• Assess the Vulnerability 
• Provide Risk Reduction Strategies including emergency plans 
 
8.4 IDENTIFICATION OF HAZARDS  


Hazard identification is one tool by which hazards can be properly identified for further 
assessment and more importantly adequate safety measures can be adopted to screen off 
personnel from exposure to the same.  


Another aim of hazard identification is to keep the plant engineering integrity in accordance 
with the best design principle for safe and reliable operation. 


8.5 IDENTIFICATION OF ALL HAZARDS ASSOCIATED WITH EACH ACTIVITY 


The following main hazards may exist in the factory under the situations given in Table 8.1. 
TABLE 8.1- HAZARD ASSOCIATED WITH PLANT ACTIVITY 


Hazard Potential location 
High temperature and pressure Boiler House, Generator Area 
Fire & explosions (due to inflammable/ 
combustible materials) 


Boiler Feed Chamber, Coal Handling Plant, 
Conveyor galleries,Cable galleries, Hydrogen 
Generation Plant,Fuel Oil Handling and Oil 
storage tanks areas, Burners area in 
Boilers,Turbine Hall, Turbine Oil tanks,Central 
Stores/Godowns, Boiler  
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Hazard Potential location 
Toxic and corrosive chemicals Water treatment Plant,  Chlorine dosing 
Toxic and poisonous gases and dust Conveyor system, Coal handling plant,Ash 


Handling Plant 
Electricity (Receiving/Clue ration/ Distribution). Entire area specifically generator section, 


distribution, control rooms 
Disposal of wastes Ash dyke, spent oils, electrostatic precipitator 
Work at heights Boiler house, cooling towers, chimney 
Work in confined spaces / vessels / tank etc.  Maintenance section, control room 
Specific jobs carried under highly hazards 
atmosphere (CO2, toxic vapours etc.)  


Hydrogen Generation Plant,Fuel Oil storage 
areas, Chlorine handling areas. 


Non-working of safety devices, inter locks, 
failure of high RPM machineries 


Turbo-generator section 


Failure of boilers etc.  Boiler area 
Any other consequences due to leak of 
Ammonia, Chlorine gases 


Dosing system, testing and quality section 


Hazards during heavy equipment handling 
(Crane, etc.)  


Maintenance section 


Road accidents  Receipt and dispatch section, loading/ unloading 
gantry 


The hazard identification method for the project was performed by analyzing physico-
chemical properties of the substances and evaluating them against the system specific 
backdrop. 


8.6 CHEMICAL HAZARD  


Apart from coal, hazardous chemicals handled at the site are Chlorine, LDO and HFO. 


8.6.1 Coal  


Coal is susceptible to spontaneous combustion, most commonly due to oxidation of pyrite 
or other sulphuric contaminants in coal. Coal preparation operations also present a fire and 
explosion hazard due to the generation of coal dust, which may ignite depending on its 
concentration in air and presence of ignition sources. Coal dust therefore represents 
explosion hazard in coal storage and handling facilities where coal dust clouds may be 
generated in enclosed spaces. Dust clouds may also be present wherever loose coal dust 
accumulates, such as on structural ledges. Defect Associated with Coal Handling Unit are 
given in Table 8.2. 


TABLE 8.2- DEFECT ASSOCIATED WITH COAL HANDLING UNIT 
Component Type of defect Affecting factor Reasons 
Transfer Chute Liners, 
Grinding jib of crushers. 


Reduction in thickness 
due to wearing of surface 


Continuous coal flow  Friction between 
coal and 
component  


Transfer Chute Liners, 
Grinding jib of crushers. 


Development of cracks, 
holes  


Impact of coal  Crack generated 
from the holes for 
fixing of bolts  


Transfer Chute Liners, 
Grinding jib of crushers  


Pitting  Corrosive component 
of coal  


The wet coal when 
flows through then 
chances are more. 


Conveyor structures  Reduction in thickness 
due to wearing of surface 
and pitting  


Corrosive component 
of coal  


The accumulation 
of coal on 
structures  
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Component Type of defect Affecting factor Reasons 
Conveyor structures  Catastrophic structure 


failure  
Cyclic Loading  A result of 


manufacturing 
fabrication defects 
or localized 
damage in service, 


Crusher Rotors, Motor 
shafts, Suspension 
Bars, Arms  


Development of cracks  Impact of coal  Due to internal 
flaw  


Bearings  Development of cracks Improper loading,  Due to internal 
flaw  


Conveyor pulleys  Due to End disc failure  Cyclic loading  Failure of the weld 
between the hub 
and the end disc in 
welded-in hub 
designs.  


Coal dust (<5% SiO2) [TWA 2 mg/m3 (as the respirable dust fraction)]  
Coal dust (≥ 5% SiO2) [TWA 0.1 mg/m3 (as the respirable quartz fraction)]  
 


8.6.2 LDO, HFO and Chlorine 


The identification of specific scenarios is based on the assessment of likely events and 
incidence of failures. In most of the cases stored quantities of liquid fuel and chemicals are 
considered in hazard identification. Table 8.3 provides the details of storage of fuel and 
chemicals. 


TABLE 8.3- MAXIMUM STORED QUANTITIES OF FUELS AND CHEMICALS 
Material 
Stored Maximum Storage Mode of Storage 


Storage Conditions 
Pressure Temperature


HFO 7500 KL (3x2500 KL) Four vertical  cylindrical 
storage tanks   Atmospheric Ambient 


LDO 2500 KL (2x1250 KL) Two vertical  cylindrical  
storage tanks   Atmospheric Ambient 


Chlorine 68 tonners Cylindrical  storage  
tonners   Atmospheric Ambient 


8.6.2.1 Likely Events Due to Various Hazards 


Fire and chemical release may occur due to the storage of fuel and chemicals. In case of 
failure of the systems, the likely incidents to occur are listed in Table 8.4. 


TABLE 8.4- LIKELY INCIDENTS IN CASE OF SYSTEMS FAILURE 
Fuel / Chemical 


Stored 
Likely Incident 


Fire ball Pool fire Toxic Release Explosion 
 HFO   No   Yes   No   No   
 LDO   No   Yes   No   No   
 CI2  No   No   Yes   No   


8.6.2.2 Selected Failure Cases 


In view of plant layout developed for the site and hazard identification, failure cases as 
selected for consequence analysis are provided in Table 8.5. 
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TABLE 8.5- INCIDENT CONSIDERED FOR CONSEQUENCE ANALYSIS 
Fuel / Chemical    Incident   


HFO Pool Fire due to shell rupture 


LDO Pool Fire due to Shell rupture   


CI2 Leakage 


8.6.2.3 Models used to Compute zone of Influence 


In order to compute the zones of influence, due to various incidents as listed above, 
standard equations and models were used in the risk analysis. The details of all such 
equations / models used are referred below. 


Chlorine vapour dispersions were evaluated with the help of Aloha Dispersion Model; the 
equations used are available in “Process Plant Layout”, and “Guidelines for Chemical 
process Quantitative Risk Analysis”, by AICHE, Center for Chemical Process Safety, 
American Institute of Chemical Engineers, New York. These equations have found 
acceptance during project appraisals. 


8.6.2.4 Risk Assessment and Consequence Analysis 


Consequence analysis is that part of risk analysis which considers individual failure cases 
and damages caused by them. To predict the hazardous outcome of accidents and their 
possible effects, consequence analysis is generally employed. The analysis is carried out 
on a variety of preconceived scenarios. The purpose and benefits that are likely to be 
derived by carrying out consequence analysis include: 


• Improvement in plant layout 
• Meeting statutory requirement 
• A part of overall risk analysis 
• Protection of public in nearby areas 
• A training tool 


The results of consequence analysis provide information about the effects from an accident 
scenario, thus helping in dealing with the situation. The analysis also betters an 
understanding of the risks involved in the area. 


Approach 


The present risk analysis as undertaken has two basic considerations: 


• The proposed project will use HFO and LDO as secondary fuel and start-up fuel 
respectively. These fuels are flammable.  


• To prevent growth of organic matter and micro organisms, which tend to foul condenser 
tubes etc, chlorine is the most common biocide use. The system is based on 
conventional gas chlorination using evaporator – chlorinators proposed to be housed in 
building close to the cooling tower and CW pumps. 


• HFO and LDO storage tanks burst, and leakage of chlorine were subjected to 
consequence analysis. The outcome of this analysis provides information about 
possible hazards due to accidents or tank failures. 


8.6.2.5 Intrinsic Hazards of HFO, LDO and Chlorine Storage 


Hazardous and other toxic properties of these materials, under consideration, are provided 
in Material Safety Data Sheets (MSDS).  
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Effects of Release 
Pool formation occurs through HFO and LDO storage tank release causing different levels 
of thermal radiation incident. However, the pool fire will remain confined within dyke 
provided around storage tanks. 


Toxic chlorine gas can spread to long distances forcing exposures to different levels of 
doses; the highest may prove to be lethal. 


Damage Criteria 
In order to appreciate the effects produced by various scenarios, including thermal 
radiation and toxic release, the criteria laid down are based on both physical and 
physiological effects. 


• HFO / LDO released accidentally will normally spread out and form a pool. If its pool 
finds ignition source, a fire is likely to occur. Any person caught in the fire is likely to 
suffer severe burn injuries. Therefore, in the consequence analysis, the distance to 
which Lower Flammable Limit (LFL) value persists is taken to indicate the area which 
may be affected by fire. Any other combustible materials within fire zone are also likely 
to catch fire and secondary fire may ensure. It may be mentioned that due to HFO / 
LDO spillage the evaporation of diesel vapours will be insignificant and, as such, no 
Lower Flammable Limit (LFL) and Upper Flammable Limit (UFL) values for HFO/LDO 
are reported in literature. Hence due to HFO, LDO spillages pool fire may result if there 
is an immediate ignition source. 


• Thermal radiation due to fire may cause various degrees of burns on human bodies. 
Moreover, their effects on inanimate objects like equipment, piping or vegetation also 
need to be evaluated to assess the impact. Tables 8.6 and 8.7 provide the effects due 
to thermal radiation intensity and escape time respectively. Table 8.8 lists out tolerable 
intensities of various objects as given in “Guidelines for Chemical Process Quantitative 
Risk Analysis” and “Process Plant Layout”.  


TABLE 8.6- DAMAGE DUE TO INCIDENT RADIATION INTENSITY 
Incident Radiation Intensity (kW/m2)    Types of Damages    


62.0 Spontaneous ignition of wood   
37.5 Sufficient to cause process equipment damage  


25 Minimum energy required to ignite wood at infinitely 
long exposure (non piloted)   


12.5 Minimum energy required for piloted ignition of 
wood, melting plastic tubing etc.   


4.5 
Sufficient to cause pain to personnel unable to 
reach over within 20 sec; however blistering of skin 
(Ist degree burns) is likely   


1.6 Will cause no discomfort during long exposure   


TABLE 8.7- HEAT RADIATION AND ESCAPE TIME 
Radiation Intensity (BTU/hr/ft2) Time to pain Threshold (Seconds) 


440 (1.39 kW/m2) 60 
550 (1.74 kW/m2) 40 
740 (2.33 kW/m2) 30 
920 (2.9 kW/m2) 16 
1500 (4.7 kW/m2) 9 
2200 (6.93 kW/m2) 6 
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Radiation Intensity (BTU/hr/ft2) Time to pain Threshold (Seconds) 
3000 (9.5 kW/m2) 5 


3700 (11.66 kW/m2) 4 
6300 (19.9 kW/m2) 2 


TABLE 8.8- TOLERABLE INTENSITIES FOR VARIOUS OBJECTS  
Object    Tolerable Intensity (kW/m2)   


Drenched Tank   38 


Special Buildings (No Windows, fire proof doors)   25 


Normal Buildings   14 


Vegetation   10-12 


Escape Route   6 (upto 30 seconds) 


Personnel in Emergencies   3 (upto 30 seconds) 


Plastic cables   2 


Stationary Personnel   1.5 


• BLEVE is an acronym of Boiling Liquid Expanding Vapour Explosion. When a diesel oil 
tank is subjected to external fire, the metal temperature rises to an extent that it may 
fail at the operating pressure itself. With metal failure, the entire content of the tank is 
released to atmosphere. The liquid starts boiling and expands violently. Huge vapour 
cloud is formed almost instantaneously. Because of high degree of turbulence, a lot of 
air is drawn into it and the vapour cloud that is formed is quickly diluted within 
flammable range. Immediately following the rupture of tank, the body of this expanding 
boiling liquid is likely to be ignited by the fire that initiated the failure. Since the core of 
the body is still too rich, therefore the fire burning is usually controlled by the rate at 
which the air is drawn. 


• The release of chlorine vapours will have damaging effects on human being. The toxic 
effects of chlorine vapours are provided in Table 8.9. 


TABLE 8.9- DAMAGE DUE TO CHLORINE VAPOURS  
Parts of Chlorine (ppm) Type of damage 


0.2-0.4 Threshold of odor perception with considerable variation among 
subjects (a decrease in odor perception occurs over time); 


1-3 Mild, mucous membrane irritation, tolerated for up to one hour; 
5-15 Moderate irritation of the respiratory tract; 
30 Immediate chest pain, vomiting, dyspnea, and cough; 


40-60 Toxic Pneumonitis and pulmonary edema; 
430 Lethal over 30 minutes; 
1000 Fatal within a few minutes. 


8.6.2.6 Meteorological Conditions 


Meteorology plays a vital role in the propagation, dispersion and diffusion of toxic gases 
and hydrocarbon vapours. The fire also propagates in downwind direction provided wind 
speeds are appreciably higher. The meteorological condition has another significance that 
it is required as input data for the computations of zones of influence of various incidents 
for different fire intensities. The dominant wind directions, average temperature, wind 
speed range during various months are commonly observed parameters. One source of 
such long term and reliable data is India Meteorological Department (IMD) which runs an 
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observatory, at Sidhi. The climatological data of this observatory has been analysed for the 
predominant wind speed range and temperature and used in computations. 


Ambient average temperature 24-35° C 
Wind speed 4.5 m/s 
Humidity 50% 
Stability (Pasquill) D 


One of the most important characteristics of atmosphere is its stability, which is its 
tendency to resist vertical motion or suppress existing turbulence. This tendency directly 
influences the ability of atmosphere to disperse the pollutants emitted into it after the 
release. The atmospheric stability criteria, defined by Pasquill have been used in the study. 
Based on the above including stability condition, various zones of influence are drawn for 
selected failure cases. 


8.6.2.7 Consequence Analysis 


Consequence analysis was carried out for identified selected failure cases. Consequence 
analysis quantifies vulnerable zones. For the selected accidental scenarios, after 
vulnerable zone is defined, measures can be proposed to minimise damages caused. 


HFO and LDO Tanks on Fire 
HFO tank at the plant site is located in the tank farm area. The tanks (3x2500 KL) on fire 
scenario are presented in Table 8.10 with distances of various intensities. The distance of 
occurrence of 4.5 kW/m2 radiation intensity, sufficient to cause first degree burn, has been 
calculated at 71.8 m. Plant personnel not involved in fire fighting shall remain beyond this 
distance.  


TABLE 8.10- DISTANCES OF OCCURRENCE OF VARIOUS THERMAL RADIATION INTENSITIES DUE TO 
RUPTURE OF ALL THREE (3X2500 KL) HEAVY FUEL OIL (HFO) TANKS 


Radiation Intensity (kW/m2)    Distance (m)   


62.0 19.3 
 37.5   24.9   
 25.0   30.5   
 12.5   43.1   
 4.5   71.8   
 1.6   120.4   


LDO tanks on fire scenarios for both (2x1250 KL) tanks are presented in Table 8.11 with 
distances of occurrence of various radiation intensities due to LDO fire. 


TABLE 8.11- DISTANCES OF OCCURRENCE OF VARIOUS THERMAL RADIATION INTENSITIES DUE TO 
RUPTURE OF TWO LDO (2X1250 KL) TANKS 


Radiation Intensity (kW/m2)    Distance (m)   
62.0 15.1 
37.5   19.4 
25.0   23.8 
12.5   33.7 
4.5 56.1 
1.6   94.1 
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8.6.2.8 Chlorine Release 
Daily requirement of chlorine has been estimated to be 4320 kg for CW Chlorination and 
842 Kg for RW chlorination. It is proposed to house 48 chlorine tonners for CW chlorination 
and 24 chlorine tonners for RW chlorination (each containing 930 kg chlorine) at the dosing 
site. 12 Chlorine tonners will be in operation & 36 in standbye for CW Chlorination and 9 in 
operation and 15 in standbye for RW Chlorination.   


In the Chlorination Plant, Two Chlorine tonners will be connected to pipeline out of which 
one is discharged at a time. Leakage of chlorine may occur due to many reasons, a few 
situations could be: 


• Failure of pipeline and / or equipment (e.g. corrosion, fatigue erosion of pipes etc.) 
used for transfer of liquid chlorine; 


• Accident while handling chlorine tonners by crane; and 
• Operator errors 


The probable scenario is a one ton tonner leaking as if releasing liquid chlorine at full throw 
through an open valve. Worst scenario, however, would be two tonners discharging 
simultaneously, due to operator error and leakage through pipelines, equipment or two 
tonners involved in an accident while handling. But the spread of cloud of chlorine formed 
by leakage on ground would be time dependent on the wind direction and its speed.  


A computer model ALOHA 5.4.1.2 (Developed by USEPA and NOAA) has been employed 
to arrive threat zones that is spread of chlorine and its concentrations for different 
discharge rates of chlorine in kg/min for continuous and instantaneous release.  


Input Data Considered for Estimations:  The model was run for different scenarios of 
chlorine storage namely, Continuous gas (1 and 2 Tons of chlorine) and Instantaneous gas 
(6 tons of chlorine).  The meteorological and Source strengths considered are given in 
Table 8.12. 


TABLE 8.12- ALOHA MODEL INPUT DATA 
Chemical Data    


Chemical Name  CHLORINE                 
Molecular Weight  70.91 g/mol    
Ambient Boiling Point  -34.6° C    
Vapor Pressure at Ambient Temperature  greater than 1 atm    


Atmospheric Data 
Wind  4.5 meters/second from 270° true at 10 meters    
Ground Roughness  Open Country          
Cloud Cover  0 tenths    
Air Temperature  35° C                  
Stability Class  D   No Inversion Height                     
Relative Humidity  5% 
 
Source Strength (Direct Source) 1 Ton 2 Ton 
Source Height 1 meters 1 meters 
Release Duration 30 minutes 10 minutes 
Release Rate 31 kilograms/min 62 kilograms/min 
Total Amount Released 930 kilograms 1860 kilograms 
Note This chemical may flash 


boil and / or result in two 
phase flow. 


This chemical may flash boil 
and / or result in two phase 
flow. 







 


Chapter-8: Risk Assessment 
Chapter outlines the risks involved due storage and Handling of the 
hazardous chemicals or fuel oil during operation phase of the project. 
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Selected Concentration Contours: The concentration contours for 140, 60 and 15 ppm 
were selected based on the effect on the people. The consequences of chlorine for various 
concentrations are given below: 


 Concentrations of 140 ppm of Chlorine or more are Lethal for 50% of active healthy 
people in case of 30 minute exposures. 


 Concentrations of Chlorine more than 60 ppm but less than 140 ppm ,  Fatal for more 
vulnerable people and dangerous for all. 


 Concentrations of Chlorine between 15 ppm to 60 ppm, Dangerous - immediate 
irritation of nose, throat and eyes with cough and lachrymation. 


Results and Discussions 
The predicted hazard distances for 1 ton and 2 tons release of chlorine are given in Table-
8.13 and Figures 8.2 & 8.3.  


TABLE 8.13- AREA LIKELY TO BE AFFECTED DUE TO THE RELEASE OF CHLORINE (CONTINUOUS SPILL) 
Concentration of Chlorine in 


ppm 
Distance in mts / Direction from Source of Release of 


Chlorine 
1 Ton 2 Tons Direction 


140 250 369 East 
60 399 585 East 
15 842 1200 East 


It is observed that the chlorine may spread in an area of the plant depending mainly on 
wind direction. Actual direction and the likely affected area will depend on the prevailing 
wind direction and speed at the time of the accident. 


The nearest settlement is located at distance of 1.0 km from the Chlorine handling place. In 
the present scenario the dispersion for the threat zone i.e. 140 ppm  is likely to extend upto 
a distance of maximum of 369 m. The leakage scenario has been calculated for 30 min. 
However, in general there is too much possibility to control the chlorine leakage in less 
than 30 min of time. The IDLH value is for the worst case scenario, whereas the probability 
of such meteorological conditions coinciding with the failure of the cylinder is remote. Risk 
contours for Chlorine shown in Figures 8.1 & 8.2. 







 


Chapter-8: Risk Assessment 
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Figure– 8.1 
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Figure- 8.2 
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8.7  MITIGATION MEASURES 
8.7.1 General Mitigation Measures 


 Fire is one of the major hazards, which can result from auxiliary fuel (LDO & HFO) 
storage tanks. Fire prevention and relevant code enforcement is one of the major 
responsibilities of project proponent. The fire service facility should be equipped with:  
o Smoke and fire detection alarm system  
o Water supply 
o Fire hydrant and nozzle installation 
o Foam system 
o Water fog and sprinkler system      
o Mobile Firefighting equipment      
o First aid appliances 


 Smoke and fire detection, fire hydrant & nozzle installation etc. as indicated above shall 
be included as part of all major units at the proposed project  


 Periodic maintenance of all protective and safety equipment  
 Wind socks/wind cock should be installed at suitable height and with proper visibility to 


check the prevailing wind direction at the time of accident  
 Periodical training/awareness should be given to work force at the project as refresher 


courses to handle any emergency situation 
 Periodic mock drills should be conducted so as to check the alertness and efficiency of 


the Disaster Management Plan (DMP) and corresponding records should be 
maintained 


 Signboards including emergency phone numbers and no smoking signs should be 
installed at all appropriate locations 


 Plant shall have adequate communication system 
 All major units/equipment shall be provided with smoke/fire detection and alarm system  
 All electrical equipments shall be provided with proper earthing. Earthed electrode shall 


be periodically tested and maintained 
 Emergency lighting shall be available at all critical locations including the operator’s 


room to carry out safe shut down of the plant, ready identification of fire fighting 
facilities such as fire water pumps, fire alarm stations, etc. 


 In addition to normal lighting each installation shall be equipped with emergency (AC) 
and critical (DC) lighting. 


 All electrical equipments shall be free from carbon dust, oil deposits, grease, etc. 
 Cable routing shall be planned away from heat sources, gas, water, oil, drain piping, air 


conditioning ducts, etc.   
 Cable route markers shall be provided in the permanent way at the location of changes 


in the direction of cables and at cable joint locations. 
 Chlorine detectors and  Chlorine arresting kits should be provided at relevant locations 


8.7.2 Project Specific Mitigation Measures  
8.7.2.1 Chlorine Tonners 
For chlorine tonners following control/containment measures are recommended. 


 Auto chorine leak absorption system to be provided to absorb the leaked chorine from 
the tonners/system. 
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 To prevent the large release of chlorine to atmosphere, monitoring and feedback 
facilities for early detection leaks and emergency shutdown shall be provided 


 There should be facilities in the form of water curtain for absorption of chlorine released 
during an emergency as chlorine is highly soluble in water 


 Flow control valves at key points should be installed to prevent excess chlorine flow 
from the tonner with multiple level safety per line 


 Provision for immediate evacuation of all personnel in case of accidental release of 
chlorine 


 Eye wash stations and emergency shower stations should be provided at appropriate 
locations especially in the vicinity of Chlorine storage and dosing facilities 


 The stand by chlorine tonners shall be kept / stored at isolated covered warehouse at 
safe distance. It shall be provided with sufficient high (about 6 m)  roof ventilation, 
chlorine detection and water spray system inside storage facility 


 Conduct awareness programmes on regular basis in order to educate villagers around 
the project about the consequences of possible health hazards and their precautionary 
measures during accidental conditions 


8.7.2.2 Auxiliary Fuel System  
 Protective systems with high reliability and availability should be designed to ensure 


that physical conditions are maintained 
 Dyke would be provided for LDO and HFO storage tanks 
 Co-ordination with local authorities such as fire, police, ambulance, district 


administration & nearby industries to manage / control any eventuality 
 To prevent the hazard of static electricity, the fill and recirculation lines to the storage 


tanks shall be discharged below the liquid level. 
 The 4.5 kw/m2 heat intensity radiation will not spread beyond the plant boundary.  
 The following arrangements are suggested for LDO/HFO storage tanks: 


o One independent high level alarm and trip off liquid inlet-line. 
o One low level alarm with trip off device. 
o Provision of auto deluge water sprinkler system for each bulk storage tank.  The 


auto deluge water sprinkler would be set to start working at a temperature of 660 C. 
 The ST turbine building, switchyard, transformer yard, administrative building canteen, 


first aid center, fire stations etc. should be located safely, if viewed in the light of worst 
accident scenarios. 


 In case of any tank on fire or fire in the vicinity, the cooling of adjoining tank should be 
resorted promptly in addition to tank on fire so that neighbouring tanks does not give 
away. 


 The night vision wind stocking be mounted on top of administrative building, main plant 
building and storage tanks so that people can move in upwind directions in the event of 
massive spillage or tank on fire. 


 No machinery of vital importance like fire fighting pump house, Hydrant and Fuel oil 
pump house should be placed out of radiation contours of 37.5 kW/m2 heat intensity.  


 Maintenance plays a vital role in proper upkeep of plant. One important function is the 
monitoring of equipment health, pipelines and machines. Adoption of system like 
thickness survey (including supports) maintenance practices will improve plant 
performance and safety. Normally, failure rates of equipment and pipes are influenced 
by maintenance practices especially when plant starts aging. 
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 The Project site is located under zone-III as per IS:1893. Analysis and design of 
structures to resist the seismic forces are to be carried out as per the provisions of 
IS:1892 2002/1985 (latest). 


It is recommended that strict adherence to standards and accepted maintenance and 
operation of the plant plays a vital role in proper up keep of the plant.  The monitoring of 
the health of equipment, pipeline and machines, thickness survey will improve plant 
performance and safety. 







Environment & Social Impact Assessment Study
for 6x660 MW Sasan Ultra Mega Power Project
at Sasan Village, Singrauli (earlier Sidhi), Madhya Pradesh


Chapter 9C ap e  9
Environment & Social Management Plan







 


Chapter-9: ESMMP 
Process and technology proposed to mitigate the adverse impact on 
Environment during the Construction and Operation activity are 
described in this chapter. Chapter also provides the details about 
emergency response plan including management Social issue. 
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CCHHAAPPTTEERR  99..  MANAGEMENT & 
MONITORING PLAN (ESMMP) 


9.1 INTRODUCTION 
This section of the report discusses the Environment and Social Management and 
Monitoring Plan (ESMMP) for mitigation / abatement of identified adverse environmental 
and social impacts and enhancement of beneficial impacts due to the Project. 


The ESMMP has been designed within the framework of requirement under Indian 
legislation and IFC's Performance Standards on environmental and socio-economic 
aspects. The mitigation measures to be adopted for the implementation of the proposed 
project include the following: 


• Environmental Management Plan; 
• Ash Utilization Plan; 
• Green Belt Development Plan; 
• Rain Water Harvesting; 
• Clean Development Mechanism; 
• Occupational Health and Safety; 
• Labour Working Conditions; 
• Construction Labour Management; 
• Labour Demobilization; 
• Residual Impact Identification; 
• Environmental Action and Monitoring Plan; 
• Resettlement Action Plan; 
• Community Development Plan; 
• Public Consultation and Information Disclosure Plan; 
• Grievance Redressal Mechanism; 
• Disaster Management Plan 


The ESMMP has been prepared considering life cycle approach that SPL will own and 
operate the Sasan Ultra Mega Power Project. During the construction and operation 
periods, SPL will have the sole responsibility to meet the identified environmental and 
social requirements under the ESMMP. 


9.2 ENVIRONMENTAL MANAGEMENT PLAN 
The Environment Management Plan (EMP) outlines the environmental management 
system that will be implemented during the detailed design and construction works of the 
project for minimization of deleterious effects and implementation of enhancement 
measures. The EMP embraces environmental management issues comprising of 
beneficial impacts as well as long-term adverse impacts and their remedial measures.  


The Management Action Plan aims at controlling pollution and community risk at the 
source level to the maximum possible extent with the available and affordable technology 
followed by treatment measures before they are discharged. Specifically, the EMP 
monitors and manages environmental aspects and issues of the project during operation 
phase by: 







 


Chapter-9: ESMMP 
Process and technology proposed to mitigate the adverse impact on 
Environment during the Construction and Operation activity are 
described in this chapter. Chapter also provides the details about 
emergency response plan including management Social issue. 


 


 


 


En
vi


ro
nm


en
t  


&
 S


oc
ia


l  
Im


pa
ct


 A
ss


es
sm


en
t S


tu
dy


 
fo


r 6
x6


60
 M


W
 S


a
sa


n 
Ul


tra
 M


eg
a 


Po
w


er
 P


ro
je


ct
  


at
 S


as
a


n 
V


illa
ge


, S
in


gr
a


ul
i (


ea
rli


er
 S


id
hi


), 
M


a
d


hy
a 


Pr
ad


es
h 


 Cl
ie


nt
: S


as
an


 P
ow


er
 L


im
ite


d
, 


A
 w


ho
lly


 o
w


ne
d


 su
bs


id
ia


ry
 o


f R
el


ia
nc


e 
Po


w
er


 L
im


ite
d 


Co
ns


ul
ta


nt
: G


IS
 E


na
bl


ed
 E


nv
iro


nm
en


t  
&


 N
eo


-g
ra


ph
ic


 C
en


tre
 (G


RE
EN


C
)  


PAGE 


9-2 


• Identifying potential environmental impacts; 
• Recommending mitigation measures for the negative impacts; 
• Identifying opportunities for enhancement measures; 
• Providing an organizational framework for operating Environment Management 


System and other functions of the project by assigning roles and responsibilities for 
environmental monitoring and management; 


• Formulating Environmental Management Plan, which specify mitigation, monitoring 
activities and indicators to be attached to Annual and periodic activity plans for project 
implementation 


The responsibilities for undertaking specific required activities at design; construction and 
operation stages are listed in Table 9.1. 


TABLE 9.1- RESPONSIBILITIES OF DIFFERENT ORGANIZATIONS IN ENVIRONMENT MANAGEMENT 


Project Stage Responsible 
Organization Responsibilities 


Project Consultants Minimize non-avoidable losses in consultation with 
diverse stakeholders and prepare Environment Action 
Plan by specifying mitigation and enhancement 
measure for engineering design, bid & contract 
documents, non-structure program plans & periodic 
implementation plans 


Participatory 
design 


Sasan Power Ltd. (SPL) 
Management 


Review and approve environmental mitigation 
measures reflected as EMP and attached to 
documents mentioned above 


Contractors  Implement required environmental measures as 
reflected in EMP 


SPL Management Supervise contractors & service providers for 
implementation of EMP and enforce contractual and 
program requirements  


Construction 
Phase 


SPL Engineers Monitor and report environmental indicators 
SPL Management Provide budget to undertake environmental 


monitoring 
Operation 


Environment Consultant Carry out environmental monitoring and reporting 


9.2.1 Management Plan: Construction Phase 
Based on the findings of the site visit and consideration of the necessity to limit 
environmental impact and community risk during construction, the following general 
guidelines have been devised. Figure 9.1 outlines the implementation of the EMP during 
construction ensuring compliance with environmental rules, regulations and standards. 
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Figure 9.1- Outlines for EMP implementation during construction Phase 


9.2.1.1 Contractor’s Responsibilities with Respect to Community Health and Safety 
General 
The contractor’s responsibilities has been prescribed in the tender document and 
subsequently incorporated in contract, which includes the need to adhere to 
environmental clause in the contract and the guidelines provided. The contractors are 
also taking all reasonable steps to protect the environment and to prevent environmental 
damage & public nuisance resulting from construction activities. 


Contractors are complying with all statutory requirements, environmental regulations and 
environmental quality standards as stated in the Pollution Control Law Series 
PCLS/02/2006, CPCB, Ministry of Environment & Forest (MoEF), Govt. of India 
guidelines, Indian Labour Law relevant to the proposed project.  


Pollution from Wastes 
Recycled aggregates are being used/ stored for filler applications and as sub-base for 
roads. Site grading operations involve stockpiling and for use as backfill materials. 
Contractors have been asked to store good topsoil properly during construction so that it 
can be reused later for green-belt development. Recyclable wastes such as plastics, 
glass fibers and insulations are being stored separately and will be sold to recyclers. 


During the construction phase, many toxic substances such as paints, solvents, wood 
preservatives, and sealants are likely to be used. The wastes generated will be stored in 
sealed containers, labeled and disposed as required by the Hazardous Waste Storage, 
Handling and Transportation Rules of Environment Protection Act 1989.  


Due care will be taken to avoid water pollution problems during rainy season due to 
washout of waste material. At construction site, petroleum powered equipments and 
temporary storage of petroleum products (Highly inflammable) may lead to fire hazard, if 
safety norms are not strictly followed. Therefore, care would be taken to avoid all sources 
of ignition at such places. 
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Protection of Human Health 
Adequate sanitation facilities on construction site have been provided. All waste from the 
sanitary system is being disposed suitably to avoid environmental pollution. Wastewater is 
being routed through suitable designed septic tank and soak pit, without contaminating 
either ground or surface water or causing a health risk. 


The main mitigation measures for environmental control during construction are 
summarized in the Table 9.2. SPL will monitor the Environmental status and to ensure 
efficacy of mitigation measures. 


TABLE 9.2- MAIN ENVIRONMENTAL MITIGATION MEASURES DURING CONSTRUCTION PHASE 


Mitigation Measure Purpose Failure 
consequence 


Responsible 
Organization 


Water sprinkling Control of fugitive dust 
during construction and 
transportation activity 


Increment in SPM 
concentration 


• Contractor 
• SPL 


Management 
• Environment 


Consultant 
Transportation of 
construction material in 
covered trucks 


Control of fugitive dust Increase in dust 
emission 


• SPL 
Management 


• Environment 
Consultant 


Regular maintenance of 
transport vehicle and 
provision of acoustic 
cover on construction 
machinery  


Control of Noise Increase the noise level 
of surrounding area 


• Contractor 
• SPL 


Management 
 


Construction of 
temporary sediments 
tanks for effluent 


Control of suspended 
solids to prevent the 
surface water quality 


Contamination in 
surface water 


• Contractor 
• SPL 


Management 
• Environment 


Consultant 
Provision of 
environmentally safe 
camping area for 
migrant laborers 


To provide a clean and 
healthy living condition for 
labours 


Unhealthy living 
condition and spread of 
disease  


• Contractor 
• SPL 


Management 
 


9.2.2 Management Plan: Operation Phase 
During operation phase of the proposed project pollution impacts are envisaged on Air, 
Noise and Land/Biological components as per the impact predicted in this study. 
However, in order to limit within predicted impact levels and to further mitigate the impacts 
wherever possible on individual environment components, the following mitigation 
measures are recommended: 


9.2.2.1 Air Environment 
A permanent weather monitoring station will be installed within the plant premises. The 
wind speed, wind direction, temperature, cloud cover, rainfall shall be monitored and 
recorded daily. 


Coal based thermal power plants emit fly ash as the major pollutant besides varying 
degree of other pollutants namely: coal dust, sulphur dioxide and oxides of nitrogen etc. 
Therefore it is recommended to monitor the concentration of RSPM, SPM, SO2 and NOX 
in the ambient air at regular intervals on predetermined locations. 


The control measures to combat air pollution due to proposed power plant are as under. 
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For the fine dust control due to crushing operation, bag filters have been successfully tried 
in such operations. Better efficiency dry collection system shall prove to be long term cost 
effective because of possibility of coal recovery after blending as a domestic fuel. 


As far as gaseous pollutants namely: NOX and SO2 are concerned provision of tall stack 
i.e. 275 m height as per regulations in the EPA, 1986 is proposed to mitigate the adverse 
impact of SO2 emission.  The proposed plant will be utilizing low NOX coal burners to 
restrict the NOX emission within the permissible limit. 


Electrostatic precipitator of desired efficiency will be provided to control the particulate 
levels in the flue-gas at 50 mg/Nm3. As low sulphur and low volatile matter containing coal 
will be used, major emissions requiring control are not anticipated.  


9.2.2.2 Water Environment 
Plant effluents generated during operation will be adequately treated to meet the 
prescribed standards for effluent. The treated effluents will be collected in a central 
monitoring basin for observation and use before discharging on land inside the premises. 
The wastewaters will be used for greenbelt development, ash handling and dust 
suppression.  


The effluent quality will be monitored for all the regulated parameters as per prescribed 
standards. A state-of-the-art water harvesting system will be provided to capture the run-
off water during heavy rainfall. Ash pond will be lined with clay lining. Adequate safety 
measures will also be implemented to protect the ash bund from getting breached. 


Rain water harvesting measures can be applied through direct or indirect methods. The 
indirect methods may be construction of recharge shafts, pits and trenches in previous 
areas. The direct methods may be construction of recharge wells in suitable aquifer 
zones, wherein collected rain water through filters is used to recharge the aquifer. 


A separate detailed study, in consultation with Central Ground Water Board (CGWB) / 
State Ground Water Board, for planning and design of rain water harvesting has been 
carried out and it has been approved by CGWB. 


9.2.2.3 Noise Environment 
Noise generating devices/machines like steam turbine generator, compressors and other 
rotating equipment shall be designed for low noise levels adopting appropriate design & 
state of art technology for fabricating/assembling machines.   


Proper noise barriers/ shields etc shall be provided in the equipment whenever required. 
Noise from equipment shall be adequately attenuated by providing soundproof enclosure 
and insulation to minimize the noise level.  


Recommendations for noise management 


• All opening like covers, partitions may be acoustically sealed 
• The operator’s cabin (control rooms) would be properly insulated with special doors 


and observation windows 
• The operators working in the high-noise areas would be strictly instructed to use 


Persnoal protective equipment like  ear-muffs/ear plugs 
• Noise levels would be reduced by the use of absorbing material on floors, walls and 


ceilings 
• There will be thick vegetation in the plant premises to attenuate continuous noise.  
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9.2.2.4 Hazardous Solid Waste Management 
The Boiler Ash is collected from the boiler's hopper precipitator and fly ash is collected 
from the electrostatic precipitator hoppers. Clay lining will be provided for the ash pond to 
contain the possibility of the leaching.  


Hazardous solid waste in the form of waste oil, spent ion exchange material and water pre 
treatment clarifier sludge will be generated from the power plant. The oil will be collected 
in MS drums and will be sold to the recycler registered with MPPCB / Central Pollution 
Control Board. Sludge will be dried on solar drying bed, bagged and sent for land filling. 
Spent Ion exchange material will also be sent for land filling. 


9.2.2.5 Ecological Environment Management 
The greenery to be developed under green belt development programme will improve the 
floral environment of the adjoining area and will bring back the animals, birds, insects, 
reptiles and other small animals, which might have gone away temporarily during 
construction. The species of trees will be native and will provide habitat for birds. The 
green belt will also control dust pollution and mitigate noise in addition to increasing 
vegetative cover. Also the following mitigation measures are proposed to reduce the load 
of tree felling and also improve the ecology of the region.   


• To improve the forest cover and animal food value in the surrounding forest area and 
create favourable conditions for wildlife, compensatory afforestation will be 
implemented proposed over an approximate area of 1586 acres at a cost of Rs.15 
crores. Compensatory afforestation scheme has been prepared as per guidelines of 
Madhya Pradesh Forest Department.   


• Awareness programmes will be organized to create a sense of belonging and love for 
nature and wildlife in the adjoining villages. 


• To increase the status of wildlife by creating consciousness among the local people 
and thereby preventing poaching. 


• To convince the villagers not to cultivate crops those attract wild animals. 
• To improve the socio economic condition of the villagers by providing them with 


training and finance for dairy, poultry, vegetable cultivation, horticulture, farm forestry, 
tailoring, small business etc.  


• Educating the village youth regarding the need for conservation of wildlife and 
measures taken for the same through visits to exemplary site like Sanctuaries and 
National Parks may be within the division or outside. 


• Sprinkling of water to reduce dust pollution.  


The summary of mitigation measures proposed for the project is given in Table 9.3. 
TABLE 9.3: ENVIRONMENT IMPACT AND MITIGATION MEASURE 


Possible 
Impact 


Mitigation during 
planning and design 


Mitigation during 
construction 


Mitigation during 
operation 


Air Impact Incorporate consultant 
and engineers advice 


• Spray water  on dry 
surface generating dust 
particles 


• Regulate vehicle 
emission 


• Use of high efficiency 
ESP  


• Low NOX burners 
• Provide proper ash 


utilization Plan  
• Green belt development 


Soil Quality 
Degradation 


Consider strategies to 
avoid soil quality 
degradation 


Preserve top soil for 
construction, turfing and 
plantation after civil works. 


• Continuous monitoring of 
soil quality. 


• Green belt development. 
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Possible 
Impact 


Mitigation during 
planning and design 


Mitigation during 
construction 


Mitigation during 
operation 


• Proper ash utilization. 
Groundwater 
depletion and 
quality 
degradation 


 
• Groundwater will be 


used only for 
construction activity 


• Ground water table will 
be checked on regular 
interval 


• Govind Ballabh Pant 
Sagar will be the source 
of water for the power 
plant. 


• Suitable arrangement will 
be provided to remove 
the possibility of leaching 
from ash pond 


Surface 
water 
pollution  


Incorporate the 
guidelines suggested 
by consultant 


• Proper treatment of 
sewage generated from 
the labour camp 


• Treatment of grey water 


• Only treated effluent will 
be discharged after 
conforming to discharge 
standards as prescribed 
by regulatory authority 


Terrestrial 
ecosystem 
(disruption to 
flora and 
fauna) 


Suitable site selection 
and alignment of roads 


• Workers will be provided 
with adequate fuel oil 


• Green belt development 
to conserve local biota 


Disruption of 
road traffic 


Suitable planning for 
traffic movement as per 
time schedule  


• Practice caution while 
using vehicles 


• Monitoring road 
trafficking situation 


Disturbance 
to water 
supply 


Minimize impediments 
to water supply 


• Establish adequate 
alternative water supply 


• Rain Water Harvesting 


• Establish adequate 
alternative water supply  
and continuous 
monitoring  


• Rain Water Harvesting 
Occupational 
health hazard 


 


• Providing health 
inspection & vaccination 


• Organizing proper 
disposal procedure of 
waste 


• Providing adequate 
sanitary facilities to 
personnel and workers 


• Providing health 
inspection and 
vaccination 


• Periodic health check-up 


Safety of 
workers 


 • Adopt appropriate safety 
measures 


• Provide first aid services 
• Make workers aware of 


risks and how to avoid 
these 


• Workers would be 
provided with hand 
gloves ear muffs, safety 
boots, safety goggles, 
helmets etc. 


• Workers should be 
trained to follow safe 
working practices 


• Proper hospital facility 
would be provided 


9.3 ASH UTILISATION AND MANAGEMENT PLAN 
As per the MoEF notification at the time of Environmental Clearance for the Sasan UMPP, 
100 percent Fly Ash utilization is to be achieved progressively within 9 years of plant 
commissioning. However, as per the latest MoEF notification, the Fly Ash Utilization is to 
be achieved progressively within 4 years of plant commissioning. Therefore, to meet the 
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increased Ash Utilization targets as per the MoEF guidelines, a Cement Plant is planned 
to be set up so that the Ash can be utilized in the manufacture of Portland Pozzolana 
Cement (PPC). 


Ash which is not utilized will be conveyed in slurry form through ash pipe line supported 
on concrete pedestals following contour as far as possible and discharged at various 
points in the pond and decanted ash water will be re-circulated through recirculation pump 
house.  


The dyke will be constructed all around to create the holding capacity of pond for 25 
years, however stage raising of the dyke shall be done using pond ash to economize. 
Sufficiently wide top width will be provided for running the ash pond all rounds to allow 
ash deposits all round and also inspection road for facilitate quick access to all points. 
Dyke shall satisfy all relevant codes and practices. 


The total yearly ash generated based on average coal and PLF of 90% is given below. 


  Total coal fired   : 14.986 MMT 


  Ash percentage in coal  : 27.54% 


  Total ash generated   : 4.127 MMT 


  Bottom ash @ 20%   : 0.83 MMT 


  Fly ash @ 80%   : 3.3 MMT 


The total ash generated based on design coal and PLF of 90% is 4.127 MMT per annum. 
Total ash of about 103 MMT is expected to be produced in 25 years.  


9.3.1.1 Market potential for ash utilization 
TABLE 9.4: MARKET POTENTIAL OF ASH UTILISATION, SINGRAULI 


S. No. Utilization Areas Utilization Potential (MTPA) 
1. Manufacture of Portland Pozzolana cement (ppc) 3.50 
2. Manufacture clay ash and fly ash bricks  0.03 
3. Roads and embankment construction  0.26 
4. Low-lying area/ wasteland development 0.51 
5. Agriculture  0.62 


Total 4.92 


9.3.2 Ash Utilization Plan 
9.3.2.1 Fly Ash 
The fly ash is proposed to be collected in silos and most of it would be utilized/ marketed 
in dry form. Provision is kept for segregation of coarse and fine ash, loading of ash in to 
closed trucks and also for loading in railway wagons. The fly ash which cannot be utilized 
/ marketed would be disposed off to the ash dump area in slurry form. 


The fly ash generated in thermal power stations has commercial value because of its 
usage in cement and construction industries. Fly ash generated from the power plant 
would be commercially utilized in one or more of the following industries, to the extent 
possible. 
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Cement Industry 
Fly ash is used in the production of Pozzolona cement by inter grinding Portland cement 
clinkers and fly ash or by blending intimately and uniformly Portland cement and fly ash. 
Indian Standard specifications limit the Pozzolona (fly ash or similar material) component 
upto 35% by weight whereas in other countries it varies from 15 to 50%. 


Fly ash is preferred in the manufacture of Portland Pozzolona Cement (PPC) over other 
pozzolonic material due to:  


• Better hydraulic properties of fly ash 
• Cement retains its natural and accepted grey color instead of becoming mud-red in 


case bricks / tiles are used as Pozzolonic materials. 


By the time Sasan UMPP starts generating ash, many cement plants may be installed in 
the surrounding area. Therefore, there will be lot of demand for fly ash and entire fly ash 
utilization can be assured.  


Brick Industry 
Fly ash produced in modern thermal power stations can be used in making bricks. The 
Cement Association of India has conducted research and experiments for making hollow 
bricks using fly ash. The Central Building Research Institute (CBRI), Roorkee has also 
conducted experiments in making bricks by using fly ash as an admixture with black 
cotton soil. The bricks of minimum 105 kg/sq.cm strength have been produced by CBRI. 


Concrete Building Industry 
Fly ash is used in the building industry largely as a concrete additive. Laboratory and pilot 
plant trials carried out at CBRI, Roorkee have established that sintered light weight 
aggregate can be successfully produced from Indian fly ash and used for producing plain 
concrete as well as reinforced concrete beams and slabs. Laboratory investigations and 
factory trials have shown the techno economic feasibility of manufacture of cellular 
concrete from lime and fly ash. It is cheaper than the cement-sand cellular concrete, 
which is being produced in the country at present. Fly ash can also be used as masonry 
mortar. Lime fly ash mortars are cheaper and better in performance and strength than 
Lime-Sand mortars. 


Road Paving 
It has been reported from the laboratory tests conducted by the Cement Association of 
India that fly ash with other ingredients can be used for paving roads and airport runways. 
Fly ash mixed with sand and hydrated lime is used as a base course of asphalt pavement. 
The breaking strength of such a pavement is calculated to be as high as 68 kg/sq.cm 
(1000 psi). As a result of a series of experiments, recommended proportions have been 
identified for using Ash as a good paving material ingredient. 


India as a developing country is concentrating on building infrastructure like Roads etc. 
There is lot of potential of using Ash in these areas. 


Fly Ash Aggregate 
The fly ash can be converted to light weight aggregate which can substitute the presently 
used conventional aggregate, in concrete blocks, flooring and non-load bearing structures 
such as compound walls, canals, pavements, etc.  
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It may be noted that proportions of different ingredients to make bricks / cellular concrete / 
briquettes with fly ash chiefly depends on the constituents of the particular fly ash. 
Therefore, the particular type of fly ash is to be analyzed for the properties of its 
constituents and checked for suitability or otherwise and suitable proportions of 
ingredients are to be determined by laboratory tests / pilot plant tests. 


Bottom Ash 
Bottom ash generated in the power plant would be only 20% of the total ash generated, 
which will be disposed off to the ash pond in the form of slurry. After drying up, this ash 
will be used mainly in following areas. 


Raising of ash dyke 
There will be huge requirement of ash for the raising of ash dyke walls and there will be 
continuous scope for it. Traditionally embankments for ash dykes will be constructed only 
with Earth. Ash will be utilized as a core embankment material for raising of ash dykes at 
Sasan UMPP. This is likely to result in utilization of several million MT of Pond ash during 
the life time of the Plant.  


Filling of low lying areas 
In this area also there is potential of ash utilization. Low lying areas of power plant & 
surrounding villages can be back filled with ash hence use of “Earth” can be minimized. 


Use in Agriculture   
Experimental studies have proved that the Fly ash can be used in agriculture also for 
developing the waste lands. The studies have also indicated that use of ash has 
increased agriculture production. 


Environmental Advantages of Ash Utilization 
As a socially conscious utility, Sasan UMPP will take up ash utilization as a thrust area 
and utilize the ash generated in various areas as explained above thereby contributing 
positively for Environment Protection measures.  


The low lying lands, ditches etc., can’t be put into use unless filled. The ash filling in low 
lying lands will help in reclaiming the land for play grounds, parks etc. Roads and other 
infrastructure also can be built on reclaimed land.  Where ever Ash is filled in low lying 
areas, the top layer is filled with earth and greenery will be developed. This prevents the 
fugitive emissions from the ash and also increases the landscape value. 


The utilization of Ash in raising of ash dykes has following major advantages.  


• Reduces the requirement of extra land for construction of ash dyke thereby 
conserving the land. 


• Increases the capacity of the existing ash dyke to the extent ash taken out for raising 
the dyke. 


• Reduces the requirement of precious top soil from other areas for dyke raising. 


Ash utilized for making the ash bricks seeks to replace the natural materials such as Earth 
/ Clay which has formed after millions of years of nature’s activity. Similarly the other 
natural materials conserved are rocks, sand, limestone reserves etc. 


9.4 GREEN BELT DEVELOPMENT PLAN 
Greenbelts are normally designed as either source or receptor oriented. In the present 
case there is a co-existence of defined pollution source and receptors. Besides, the 
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project site is located in a rural area. Therefore, it is imperative that source-oriented 
approach be considered. 


About 474 acres of land will be earmarked as greenbelt area as per land use plan & 
Environment Clearance obtained from MoEF to be used for plantation   


Since vegetation  provides enormous surface area for impingement of air pollutants, 
species selected for plantation will be semi-tolerant, fast growing, wind-firm, deep-rooted 
and, if possible, evergreen. In view of the local conditions prevailing in the area native 
species will be preferable over other species for eco-physiological reasons. The criteria 
selected for greenbelt development will be based on existing guidelines. 


9.4.1 Greenbelt Design 
The greenbelt will generally be elliptical in shape following the prevailing wind directions, 
except for a uniform curtain layer provided along the boundary. 


Primary Pollutant - Attenuating zone: This zone will be the nearest one to the emission 
source, where the ambient pollutant concentration usually remains higher than in other 
directions.  The trees planted in this zone will preferably have dense spreading canopy.  
The width is required to be 20 to 40 m in upwind and downwind directions.  


Secondary Pollutant - Attenuating Zone: Outer to the former zone, trees with moderate 
tolerance to pollutants but endowed with fast growing, dense foliage and globose canopy 
will be planted.  Similar width as provided above will be adequate for this zone.  


Mixed Zone:  To optimise the attenuation potential of the greenbelt in plant area, mixed 
zones will be created specially near fugitive sources of emission.  The width will vary as 
per size and strength of the fugitive emission sources. 


Curtain Zone: On the peripheral boundary all along the power plant and colony areas, a 
curtain zone will be provided with trees tall and evergreen in habit.  This zone will act as a 
barrier and as far as possible check the pollutants from going to other areas beyond the 
power plant premises.  The width of this area will be 10-20 m depending on the availability 
of land all around.  


9.4.2 General Guidelines 


• Trees growing upto 20 m in height will be planted around the installation. 
• Planting of trees will be undertaken in appropriate encircling rows around the 


installation in alternating rows to prevent horizontal pollution dispersion. 
• Trees will be planted along road sides to arrest exhaust and noise pollution in such a 


way that there is no direct line of sight to the installation when viewed from a point 
outside the foliage perimeter. 


• Since tree trunks are normally devoid of foliage (upto 3 m), it would be appropriate to 
have shrubby in front of such trees to give coverage to the portion. 


• Fast growing trees with thick perennial foliage will be grown as it will take many years 
for trees to grow to their full height. 


• Monoculture will be avoided. 
• Bulk organic matter (manures, composts, etc.), which improves the structure, fertility 


and water-holding capacity of the soil will be applied. 
• Use of indigenous knowledge of local people will be part of greenbelt development 


programme. 
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9.4.3 Plant Selection 
For any specific greenbelt development it is unlikely that a few species alone will fulfill all 
requirements.  Mixtures of species with complementary characteristics will allow 
vegetation to fulfill the desired functions and, at the same time, will allow adjustment of 
the species balance in response to changing environmental conditions.  Appropriately 
selected mixtures will also be ecologically more viable.  Based on the existing guidelines 
on species selection, species considered to be suitable in iso-ecological conditions are 
provided in Table 9.5. 


TABLE 9.5- SPECIES SELECTED FOR GREENBELT PLANTATION 
Species Regeneration Height (m) Crown Shape Remark 
Acacia indica Seeds 5 Oblong Tree 
A. catechu Seeds 3 Oblong Shrub 
A. leucophloea Seeds 3 Oblong Shrub 
A. nilotica Seeds 8 Spreading Tree 
Abbizia moluccana Seeds 15 Oblong Tree 
Adenanthera pavonina Seeds 20 Spreading Tree 
Bauhinia racemosa Seeds 5 Oblong Tree 
Bauhinia varigata Seeds 5 Oblong Tree 
Calotropis procera Seeds, Cutting 5 Oblong / Round Shrub 
Cordia dichotoma Seeds, Stem 10 Oblong / Round Tree 
Cassia fistula Seeds, suckers 12 Round Tree 
Clerodendrum infortunatum Seeds, Cutting 4 Round Shrub 
Ficus benghalensis Cutting/seeds 20 Spreading Tree 
F. benjamina Seeds, cutting 12 Spreading Tree 
F. religiosa Seeds, cutting 20 Round / Oblong Tree 
Grewia subinequalis Seeds 7 Round Shrub 
Grevillea robusta Seeds 20 Oblong Tree 
Madhuca longifolia Seeds 15 Round / Oblong Tree 
Mimusops elengi Seeds 10 Oblong / Round Tree 
Prosopis cineraria Seeds, Root suckers 12 Spreading Tree 
Saraca asoka Seeds 5 Spreading Tree 
Soymida febrifuga Seeds 15 Round / Oblong Tree 


Syzygium cumini Seeds, Cuttings, 
Grafting,  20 Oblong Tree 


Terminalia arjuna Seeds, Cutting   15 Oblong/Round Tree 


9.4.4 Site Preparation 
Careful preparation of the greenbelt site will enhance vegetation growth overcoming the 
establishment problems which are often encountered on construction sites. 


The handling and treatment of soils which are to be used within the potential root zone of 
the vegetation will take account of the following factors: 


• Soil as a medium for plant growth  
• Continuity between soil layers 
• Proper soil handling avoiding destruction of  natural aerobic soil organisms  
• Minimum soil compaction without excessive densities  
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9.4.5 Soil Improvement 
Soil used as a growing medium will often benefit from improvement.  A mixture of soil will 
be prepared for filing pits in the following composition: 


Agricultural soil from nearby land 1 part 
Commercial fertilizer  1 part 
Organic manure + potassium nitrate or bone meal 1 part 
Commercial cultures of Rhizobium leguminous species) 
and Azotobacter for Non-leguminous species)  


Proportion as (indicated on 
the packets) 


9.4.6 Plant Propagation 
Plants reproduce by following mechanisms: 


• Seed Production 
• Vegetatively (by runners/suckers/buds) 


There are three widely used techniques of propagation used appropriately for 
landscaping: 


• Direct sowing 
• Planting nursery – raised plants 
• Planting cuttings 


Planting nursery – raised plants and planting cuttings are normally practiced for trees and 
shrubs.  Direct sowing (seeding) is, however, becoming more widely used for trees and 
shrubs.  Seeds are cheap and very versatile but during the establishment phase they are 
very vulnerable to desiccation and predation. 


In each of above mentioned cases the establishment period is critical because the 
individual plant is at risk from many sources i.e. drought, predation and damage. 


9.4.7 Procurement of Seedlings/Plantation Material 
Seeds will be procured from a certified agency.  The seedlings of species selected will be 
obtained from the nursery of Forest Department or from commercial nurseries.  


Seeding spots will vary in size from 100 – 150 mm diameter containing a few seeds only, 
to 1-2 m2 patches containing many species. Existing groundcover will be removed before 
seeding, in order to reduce competition for moisture and nutrients. 


9.4.8 Plantation 
This will include digging pits with proper spacing, filling pits with prepared soil, plantation 
of seedlings and watering. 


The size of the pit will be 1m x 1m x 1 m for big trees and 0.5 m x 0.5 m x 0.5 m for 
smaller trees and shrubs.  The spacing will be, 


Plantation on filled land   3 m 
Trees along internal wide road  5 m 
Trees along internal small roads 3 m 
Trees on outer boundary 5 m 


The pits will be filled with soil mixture.  The soil will be irrigated soaking wet prior to 
placing of seedling. 
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In the centre of pits bags containing seedlings along with attached ball of earth will be 
placed for firm rooting of the seedlings. 


The water required for greenbelt development will be met from the treated effluents 
generated during plant operation.   During construction period water supply will be met 
from available sources. 


9.4.9 Time- Frame 
A suitable time-frame provides enough space for keeping the construction materials and 
for the realization of planned development of greenbelt area in and around the power 
plant premises. 


9.4.9.1 First Year 
Plantation in the outer zone will be initiated with the commencement of construction work. 


9.4.9.2 Second Year 
During second year, plantation will be done in the secondary zone and along the road 
sides. 


9.4.9.3 Third Year 
Greenbelt will be developed around buildings, openspace and primary zone. Besides, 
mixed-area plantations will be developed after the finalisation of actual size and strength 
of equipment or emission sources. 


9.4.10 Finance 
The cost of greenbelt development will mainly include the soil handling and sapling costs 
including: 


• Use of biocides 
• Preparation of agricultural soil and use of  fertilizers, and 
• Cultures of Azotobacter and Rhizobium 


The costs will depend on local conditions including distance of nearest nursery and 
sapling survival rates. 


9.5 RAINWATER HARVESTING 
Rain water harvesting and artificial recharge to ground water are the process of adding 
water to an aquifer through human effort. It is an indispensable measure by which the 
groundwater reservoir is augmented at a rate exceeding that under natural condition of 
replenishment. The planned augmentation of water storage in the ground water reservoirs 
by suitable recharge techniques is useful for reducing over draft, conserving runoff and 
increasing available ground water supplies.  


On the basis of the analysis of the data, generated from the systematic and 
comprehensive Hydro geological survey, the Geophysical Resistivity Survey, the 
lineament fabric studies of the area, thoroughly understanding the aquifer geometry and 
its disposition at depth, Hydro meteorological studies (Rain fall intensity etc.), the location 
and types, suitable rainwater harvesting structures are finalized to impound as well as 
recharge ground water. 


9.5.1 Check dams  


Check dams are small dam constructed across stream of second order, in areas having 
gentle slopes. The structures are suitable for areas with annual rainfall of less than 1100 
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mm. The catchment area of the nala should normally be between 40 to 100 ha. The site 
selected for check dam should have sufficient thickness of permeable rock or weathered 
formation in the stream course to facilitate recharge of the impounded surface water to 
the groundwater storage. The water stored in these structures is mostly confined to 
stream course with a pounded water column of generally less than 2 meters. Nala bunds 
are generally of 10 to 25 m length and height of 1 to 2 m with a width of 1 to 3 m 
constructed in a trapezoidal form.  


9.5.2 Gravity head recharge wells 


In areas of heavy groundwater exploitation dug wells often gets partially or fully dried up. 
The rock material exposed in the open well is permeable and the unsaturated horizon of 
the phreatic aquifer can be a good repository of water if recharged from surface water. 
The rain water collected from roofs of the buildings, storm drain water, surplus irrigation 
water collected from trenches along irrigation fields, surplus canal/tank water etc can be 
diverted into abandoned dug wells to directly recharge the dried aquifer. However, to 
avoid pollution of groundwater it is necessary to route the source water through a pipe 
filled with gravel and sand filter. Arrangement for measurement of quantity of water being 
recharged to the well can also be made before the filtered water is let into the well. Such 
gravity head recharge can also be made directly in tubewells subject to ensuring of the 
good quality of source water for recharge  In case of Roof Top rainwater harvesting, the 
service tubewells adjacent to buildings of urban areas can be effectively utilized for 
recharge. However, in rural area, if source water is surplus surface water, all precautions 
of providing silt pit and filtration arrangement should be made.  


9.6 CLEAN DEVELOPMENT MECHANISM (CDM) 
9.6.1 Project 
The project activity aims at reducing Green House Gas (GHG) emission by setting up 6 x 
660 MW coal based Super-critical Thermal Power Plant at Sasan, District- Singrauli in the 
state of Madhya Pradesh, India.  


9.6.2 Reduction in GHG emissions due to Proposed Project Activity 
The Project would employ latest advanced class super-critical technology resulting in a) 
higher plant efficiency; b) lower Greenhouse Gas (GHG) emissions, so that there is 
considerably lesser environmental impact. The Project is the greenest coal based power 
plant in the region. The Project would consume approximately 1.5 million tons of coal less 
per year compared to the sub-critical plants of comparable size. As a result, net GHG 
emission is estimated to be lesser by 14% in comparison to the sub-critical technology 
based generation plant of similar capacity to generate the equivalent electricity.  
 
By deploying the super-critical technology, Sasan Project would abate CO2 emissions by 
approximately 60 Million Tonnes over the the life of the Project. This would enable the 
project to earn Certified Emission Reductions (CERs) / Carbon Credits during the initial 10 
years life time of the Project. As the project achieves sustainable development goals of 
GoI, Sasan Power has secured Host country approval from Ministry of Environment & 
Forests, GoI on February 06, 2009.  
9.6.3 Eligibility for CERs under UNFCCC CDM 
Clean Development Mechanism - Executive Board’s (CDM-EB) Approved Consolidated 
Methodology - 13 (ACM-0013) allow super-critical technology based generation projects 
to generate CERs, provided the projects meets the criterion established for baseline 
identification.  Established criterion for the selection of baseline takes into accounts 
several factors inter-alia include:  
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• Percentage electricity generation contributed by each of the fossil fuel sources. 
• Net efficiency of generation technology in project vis-à-vis baseline scenarios 


 
Electricity generated in India, in-excess of 60% is produced by sub-critical technology 
using sub-bituminous coal as fuel. Integrated Energy Policy and National Electricity Policy 
utilization of sub-bituminous coal for electricity generation in India. Under such conditions, 
sub-bituminous coal will continue to remain as baseline fuel at least till year 2030.  
 
Although India has a coal based generation capacity of 72,807 MW (2008-09), efforts to 
introduce higher efficiency super-critical technology could not be achieved for reasons 
associated with inefficient and regulated markets, policy-level impediments, lack of 
manufacturing capacity amongst others. As a result, no super-critical technology power 
plant was commissioned in India, although it has reached a level of maturity worldwide. 
According to Thermal Performance Review – 2007-08, published by CEA, indicates the 
weighted average net efficiency of sub-critical generation units commissioned in India at 
31.8% and the highest net efficiency achived by sub-critical technology as 34.07%.  
 
Considering highest net efficiency achieved by sub-critical technology as baseline 
efficiency, Implementation of super-critical technology deployed would increase the 
efficiency of generation by 3.1% to 37.2%. 
    
Such increased efficiency would allow Sasan Power to abate 60 Million Tonnes of CO2 
over the life of the Project.  
 
Clean Development Mechanism (CDM) 
As a result of higher efficiency generation, Sasan Power would consume approximately 
1.5 million tons per year lesser coal compared to the sub-critical plant of comparable size, 
which in turn would reduce GHG emissions by 14%.  
 
As per ex-ante estimates, Sasan Power would generate 2.2 CERs per annum during the 
initial 10 years of registration.  
 


9.7 OCCUPATIONAL HEALTH & SAFETY  
SPL will provide necessary infrastructural facilities and install suitably designed 
equipment, which will meet good industrial practices. The company will construct, design, 
operate, maintain and monitor all the aspects of the power plant to minimize adverse 
impact on environment, health, community and safety. SPL will ensure suitable 
contractual provisions in a manner that adverse impacts on community environment, 
health and safety are minimized. The company will also enforce Risk assessment, 
Environment Management and Monitoring, and develop on site and off site Disaster 
Management Plan to ensure that associated risks are contained within the plant premises 
and social risk is minimal and could be addressed promptly with the best practices of 
international norms. 


SPL will ensure through their Safety and Environment Engineers that the contractors 
adopt good practices during construction by arranging safety-training programs for the 
operators, drivers and labors. Suitable material movement plan will be developed for the 
vehicles and other earth moving equipments during the construction phase to ensure 
minimum impact on daily life pattern of nearby communities. Appropriate measures will be 
taken to reduce fugitive emissions due to excavating, storage and transport of earth and 
other construction materials. This will be followed by periodic Ambient Air Quality and 
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Noise level monitoring in potentially affected villages and take suitable mitigation 
measures as required. 


All safety incidents shall be recorded, investigated and corrective actions implemented. 
Similarly bona-fide complaints against safety violations shall be investigated and 
disciplinary actions/measures implemented. There shall be a grievance mechanism for 
aggrieved members of community and employees in the event of violation of the code of 
conduct of security personnel. 


Assigned employees and visitors to workplaces may be exposed to a variety of personal 
health and safety risks. The type and level of exposure is generally related to factors 
controlled by the SPL. Such factors include without being limited to workplace design, 
installations, equipment, tools, work procedures, raw materials, byproducts, and the 
degree and sophistication of employee training. Administrative and managerial facilities 
generally involve fewer risks and hazards than industrial settings. 


SPL will implement appropriate national and internationally recognized OHS standards, 
codes and guidelines. Maximum effectiveness of OHS systems requires the inclusion and 
meaningful participation of employees in implementation and maintenance of procedures 
and processes. To achieve meaningful and effective participation, SPL will also 
implement a program to change employee culture and attitudes regarding health and 
safety. The summary of safety measures adopted by SPL are described below. 


9.7.1 Hazard and Mitigation Measures – Construction Phase 
9.7.1.1 Welding / Hot Work 
Hazards 
Welding creates an extremely bright and intense light that may seriously injure a worker’s 
eyesight. In extreme cases, blindness may result. Additionally, welding may produce 
noxious fumes to which prolonged exposure can cause serious chronic diseases. 


Mitigation Measures 
Recommended measures shall include: 


• SPL shall ensure that proper eye protection gear such as welder goggles and/or a full-
face eye shield are provided for all personnel involved in, or assisting, welding 
operations. Additional methods may include the use of welding barrier screens around 
the specific work station (a solid piece of light metal, canvas, or plywood designed to 
block welding light from others). Devices to extract and remove noxious fumes at the 
source shall be provided. 


• Special hot working and fire prevention precautions and Standard Operating 
Procedures (SOPs) shall be implemented.  


9.7.1.2 Rotating and Moving Equipment 
Hazards 
Injury or death can occur from being trapped, entangled, or struck by machinery parts due 
to unexpected starting of equipment or unobvious movement during operations and 
maintenance/breakdown.  


Mitigation Measures 
Recommended protective measures shall include: 


• Where a machine or equipment has an exposed moving part or exposed pinch point 
that may endanger the safety of any worker, the machine or equipment should be 
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equipped with, and protected by, a guard or other device that prevents access to the 
moving part or pinch point. Guards should be designed and installed in conformance 
with appropriate machine safety standards. 


9.7.1.3 Working at Heights 
Hazards 
Fall prevention and protection measures shall be implemented whenever a worker is likely 
to be exposed to the hazard of falling more than two meters; onto operating machinery; 
into water or other liquid; into hazardous substances; or through an opening in a work 
surface. Fall prevention / protection measures may also be warranted on a case-specific 
basis when there are risks of falling from lesser heights.  


Mitigation Measures 


• Proper use of ladders and scaffolds by trained employees  
• Use of fall prevention devices, including safety belt and lanyard travel limiting devices 


to prevent access to fall hazard 
• Appropriate training in use, serviceability, and integrity of the necessary PPE 
• Inclusion of rescue and/or recovery plans 


9.7.2 Building and Structures 
Permanent and recurrent places of work shall be designed and equipped with 
Occupational Health and Safety (OHS). Surfaces, structures and installations shall be 
easy to clean and maintain, and not allow for accumulation of hazardous compounds. 
Buildings shall be structurally safe, provide appropriate protection against the climate and 
have acceptable light and noise conditions. Fire resistant, noise-absorbing materials shall, 
to the extent feasible, be used for cladding on ceilings and walls. Floors shall be leveled, 
even, and non-skid. Heavy oscillating, rotating or alternating equipment shall be located in 
dedicated buildings or structurally isolated sections.  


The space provided for each worker and in total shall be adequate for safe execution of 
all activities including transport and interim storage of materials and products. A sufficient 
number and capacity of emergency exits shall be provided for safe and orderly evacuation 
of the greatest number of people present at any time. 


9.7.3 Confined Space 
Adequate engineering measures should be implemented to eliminate feasible existence 
and adverse character of confined spaces. Unavoidable confined spaces shall, to the 
extent possible, be provided with permanent safety measures for venting, monitoring and 
rescue operations. The area adjoining an access to a confined space shall provide ample 
room for emergency and rescue operations. 


9.7.4 Access 
Segregated passageways for pedestrians and vehicles within and outside buildings shall 
be provided for easy, safe and appropriate access. Hand, knee and foot railings shall be 
installed on stairs, fixed ladders, platforms, permanent and interim floor openings, loading 
bays, ramps, etc. Covers shall, if feasible, be installed to protect against falling items. 
Measures to prevent unauthorized access to dangerous areas shall take place properly. 


9.7.5 Installations, Equipment, Tools and Substances 
Installations, equipment, tools and substances shall be suitable for their use and selected 
to minimize dangers to safety or health. Appropriate shields, guards or railings shall be 
installed and maintained to eliminate human contact with moving parts, or hot and cold 
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items. Equipment must be provided with adequate noise and vibration enclosures. 
Electrical installations shall be designed, constructed and maintained to eliminate fire or 
explosion hazards and risks to employees.  


9.7.6 Signage 
All the Hazardous and risky areas, installations, materials, safety measures, emergency 
exits, etc. shall be marked appropriately. Signage shall be in accordance with 
international standards, be well known to, and easily understood by workers, visitors and 
the general public as appropriate. 


9.7.7 Lighting 
Workplaces shall, to the degree feasible, receive natural light and be supplemented with 
sufficient artificial illumination to promote workers’ safety and health. Emergency lighting 
of adequate intensity shall be installed and automatically activated upon failure of the 
artificial light source to ensure safe shut down, evacuation, etc. 


9.7.8 Ventilation and temperatures 
Proper fresh air shall be supplied for indoor and confined workspaces. Factors shall be 
considered in ventilation design include physical activity, substances in use and process 
related emissions. Mechanical ventilation systems shall be maintained in good working 
order. Air inlet filters shall be kept clean and free of dust and microorganisms. Industrial 
evaporative cooling systems shall be equipped, maintained and operated so as to prevent 
growth and spreading of disease agents (e.g. Legionnella pneumophilia) or breeding of 
vectors e.g. mosquitoes and flies of public health concern. The temperature in work, rest 
room and other welfare facilities shall during service hours, be maintained at a level 
appropriate for the purpose of the facility. 


9.7.9 Fire Detection and Fire Fighting 
The workplace shall be equipped with fire detectors, alarm systems and fire-fighting 
equipment. The equipment shall be maintained in good working order. These systems 
shall be adequate for the dimensions and use of the premises, equipment installed, 
physical and chemical properties of substances present, and the maximum number of 
people present. Non-automatic fire fighting equipment shall be made easily accessible 
and simple to use.  


9.7.10 First Aid 
SPL shall ensure that qualified first-aid can be provided at all times. Appropriately 
equipped first-aid stations shall be easily accessible throughout the place of work. Eye-
wash stations and/or emergency showers shall be provided close to all workstations, 
where the recommended first-aid response is immediate flushing with water. Dedicated 
and appropriately equipped first-aid room(s) shall be provided, where the scale of work or 
the type of activity so requires. First aid stations and rooms shall be equipped with gloves, 
gowns and masks for protection against direct contact with blood and other body fluids. 
Remote sites shall have in place written emergency procedures for dealing with cases of 
trauma or serious illness up to the point at which care of the patient can be transferred to 
an appropriate medical facility. 


9.7.11 Welfare Facilities 
Welfare facilities shall include locker rooms, an adequate number of toilets with 
washbasins, and a room dedicated for eating. Separate eating facilities shall be provided 
for employees wearing clean and soiled work clothes respectively. Gender-segregated 
changing rooms with lockers and benches shall be provided when special work-clothes 
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are required. Hot and cold water shower facilities and washbasins shall be available in 
connection with locker rooms. Water supplied to areas with food preparation or for the 
purpose of personal hygiene (washing or bathing) shall meet drinking water quality 
standards.  


9.7.12 Personal Protective Equipment 
SPL will identify and provide appropriate Personal Protective Equipment (PPE) that will 
offer adequate protection to the worker, co-workers and occasional visitors without 
incurring unnecessary inconvenience. SPL will actively enforce use of PPE if alternative 
technologies, work plans or procedures cannot eliminate or sufficiently reduce a hazard or 
exposure. SPL will ensure that PPE is cleaned when dirty, properly maintained and 
replaced when damaged or worn out. Proper use of PPE shall be part of the recurrent 
training programs for employees. Workers without appropriate PPE will be restricted from 
entering construction premises. Table 9.6 presents types of PPE for different purposes. 


TABLE 9.6– OCCUPATIONAL HAZARDS – EXPOSURE EXAMPLES AND TYPES OF PPE AVAILABLE 
Objective PPE 
Eye And Face Protection Glasses, Shields, Protective shades etc. 
Head Protection Helmets with or without electrical Protection 
Hearing Protection Hearing Protectors 
Foot Protection Safety shoes and boots for protection against liquids and chemicals 
Hand Protection Gloves made of rubber or synthetic materials, leather, steel, 


insulating materials etc. 
Respiratory Protection Facemasks with appropriate filters for dust removal and air 


purification (chemical and gases) or air supply 
Body/leg Protection Insulating clothing, body suits, aprons etc. of appropriate materials 


9.7.13 Ambient Conditions in the Work Place 
9.7.13.1 Drinking Water 
SPL shall ensure an ample supply of drinking water at all places of work. Water supplies 
shall be conveniently located especially for areas of elevated temperatures, high physical 
activity, and cold or dry environments. Drinking water supplies shall be clearly marked 
especially where non-drinking water is also available. 


9.7.13.2 Noise 
No employee shall be exposed to a noise level greater than 85 dB(A) for a duration of 
more than 8 hours per day.  


9.7.13.3 Illumination, Light Radiation and Reflection 
Work area light intensity shall be adequate for the general purpose of the location and 
type of activity and must be supplemented with dedicated workstation illumination as 
needed. All light sources shall be energy efficient with minimum heat emission. SPL shall 
take measures to eliminate reflections and flickering of lights. SPL shall take precautions 
to minimize and control optical radiation including direct sunlight. 


9.7.13.4 Temperature 
SPL shall maintain indoor temperatures that are reasonable and appropriate for the type 
of work. Risks of heat or cold related stress shall be adequately addressed and feasible 
control measures implemented for work in adverse environments. Additional 
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investigations shall also be undertaken to properly assess the magnitude of the problem 
and identify feasible heat stress control measures. 


9.7.13.5 Hazardous Materials 
Organizations that handle, store, transport and dispose of hazardous materials 
(chemicals, gases, vapors, fumes, dust, fibers, etc.) shall in addition to the present 
guidelines fulfill the requirements of the IFC Hazardous Materials Management 
Guidelines. SPL shall avoid the use of any hazardous substance by replacing it with a 
substance that under its normal conditions of use is not dangerous or less dangerous to 
the workers, if the nature of the activity so permits. Precautions shall be taken to keep the 
risk of exposure as low as possible. Work processes, engineering and administrative 
control measures must be designed, maintained and operated so as to avoid or minimize 
the release of hazardous substances into the working environment. The number of 
employees exposed or likely to become exposed shall be kept at a minimum and the level 
of exposure maintained below recognized exposure limits. 


9.7.14 Occupational Health Service (OHS) 
SPL will establish Occupational Health Service Centre inside the Plant premises whose 
basic objective will be to promote and maintain the physical, mental and social well being 
of all the employees.  


• Occupational Health Service at the unit level will function under Medical Department. 
The unit shall be equipped to detect and prevent occupational/work related diseases 
and will offer effective emergency and injury care at work. 


• The Occupational Health Service centre will be headed by a physician who will be 
totally responsible for organizing various functions and comprehensive occupational 
health programmes as decided from time to time. 


• Occupational Health Service (OHS) shall arrange to provide adequate number of First 
Aid Boxes with approved contents on the shop floor. These boxes shall be maintained 
and kept under the charge of Shift-in-charges and will be handled by trained 
competent first- aiders in each shift. Periodic inspection of these boxes shall be 
carried out by OHS staff to ensure availability of all the contents in the first aid boxes. 


• OHS shall develop health education training packages including use of personal 
protective equipment for all employees and impart training accordingly. 


• OHS centre will play a vital role in suitably redeploying or rehabilitating an employee, if 
it is found he/she is incapacitated due to an accidental injury, occupational disease or 
otherwise. 


• The occupational physician will advice on suitability of the various personal protective 
equipment. While recommending, he/she will consider all factors relating to health, 
comfort and other ergonomic aspects of relevance. 


• OHS centre will take special care of women employees working in hazardous areas or 
handling toxic substances, which may cause danger or interfere with her physical well 
being in any manner.  


9.7.15 Monitoring and Reporting Guidelines 
Safety features, ambient working environments and OHS-indicators are subject to regular 
monitoring and review. The collected information shall be processed and findings reported 
to authorities as required. The compiled information and any corrective measures taken 
shall be applied in a continuous process to improve the OHS management system. The 
report shall also outline and justify changes made to the OHSMS. Employee monitoring 
data (originals) must be saved for a period of 5 years or longer as required by national 
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regulations. The OHSMS shall include specifications for performance monitoring, 
evaluation, and improvement of the system as well as for recording and reporting 
occupational diseases and accidents. 


9.7.16 Performance Monitoring  
9.7.16.1 OHSMS organization 
The performance and achievements of the OHSMS organization shall be re-assessed 
annually.  


9.7.16.2 Safety inspection, testing and calibration 
SPL will arrange regular inspection and testing of all safety features and hazard control 
measures at the premises. The inspection shall focus on engineering and personal 
protective features, work procedures, places of work, installations, equipment, and tools 
used. The inspection must ensure that issued personal protective equipment continues to 
provide adequate protection and is being worn as required. All instruments installed or 
used for monitoring and recording of working environment parameters shall be regularly 
tested and calibrated. Records shall be kept of all inspections, tests, and calibrations. 


9.7.16.3 Surveillance of the working environment 
SPL shall document compliance using an appropriate combination of portable and 
stationary sampling and monitoring instruments. Monitoring and analyses shall be 
conducted according to internationally recognized methods and standards. Monitoring 
methodology, locations, frequencies, and parameters shall be established individually for 
each facility following a review of the seriousness of the inherent hazards.  


Generally, monitoring should be performed during commissioning of facilities or 
equipment and at the end of the defect and liability period, and otherwise repeated 
according to the monitoring plan established as part of the OHSMS.  


9.7.16.4 Surveillance of Workers Health 
SPL shall provide appropriate and relevant health surveillance to workers prior to first 
exposure and at regular intervals thereafter. The surveillance shall, if deemed necessary 
be continued after termination of the employment.  


9.7.16.5 Training  
Training activities for employees and visitors shall be adequately monitored and 
documented (curriculum, duration, and participants). Emergency exercises including fire 
drills shall be adequately documented. Service providers and contractors must be 
contractually required to submit to SPL adequate training documentation before start of 
their assignment.  


9.7.17 Accidents and Diseases Monitoring  
SPL shall establish procedures and systems for reporting and recording:  


• Occupational accidents and diseases; and  
• Dangerous occurrences and incidents.  


The systems shall ensure and enable workers to report to their immediate supervisor 
immediately any situation they believe presents a serious danger to life or health. The 
systems and the employer shall further enable and encourage workers to report all:  


• Occupational injuries and near misses;  
• Suspected cases of occupational disease; and  
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•  Dangerous occurrences and incidents. 


9.7.17.1 Occupational accidents and diseases  
SPL shall with the assistance of a competent person shall investigate all reported 
occupational accidents, occupational diseases, dangerous occurrences, and incidents 
together with near misses. The investigation shall as far as possible: 


• Find out the actual incidents/accidents 
• Determine the cause of such incidents; and  
• Identify measures necessary to prevent recurrence 


9.7.18 Reporting Guidelines  
The annual report on OHS shall include a comprehensive summary of the following.  


9.7.18.1 Host Country Regulatory Compliance 
Reports submitted to host country authorities, e.g. on OHS, fire and safety inspections, 
compliance monitoring, emergency exercises, etc., as well as comments received and 
actions taken shall be recorded, listed & preserved. Host country authority monitoring and 
inspections with subsequent actions taken shall also be summarized and reported.  


9.7.18.2 OHSMS Reporting  
The annual report shall include summary of OHS performance monitoring, and records of 
occurred occupational accidents, incidents and diseases. Special emphasis shall be 
placed on evaluation of findings and actions taken or planned due to the number and type 
of accidents observed. The report shall also include an assessment of the degree of 
fulfillment of the previous year’s OHS objectives and action plans for improvement.  


The report shall include proposed revisions to the OHS Management System; revised 
quantitative objectives; action plans for technical improvements; and planned training 
activities.   


9.8 LABOUR AND WORKING 
CONDITIONS 


Through a constructive employee-
management relationship, and by 
treating the employees fairly and 
providing them with safe and healthy 
conditions, tangible benefits may be 
created, such as enhancement of the 
efficiency and productivity of their 
operations. The basic objectives is to 
ensure following. 


• To establish, maintain and 
improve the employee-
management relationship 


• To promote fair treatment, non-
discrimination and equal 
opportunity of employee, and 
compliance with national labor 
and employment laws 


Employees


Grievances


RedressedGrievances Cell


Not Redressed


Head (HR)


Not Redressed


Project Head


Redressed


Redressed







 


Chapter-9: ESMMP 
Process and technology proposed to mitigate the adverse impact on 
Environment during the Construction and Operation activity are 
described in this chapter. Chapter also provides the details about 
emergency response plan including management Social issue. 


 


 


 


En
vi


ro
nm


en
t  


&
 S


oc
ia


l  
Im


pa
ct


 A
ss


es
sm


en
t S


tu
dy


 
fo


r 6
x6


60
 M


W
 S


a
sa


n 
Ul


tra
 M


eg
a 


Po
w


er
 P


ro
je


ct
  


at
 S


as
a


n 
V


illa
ge


, S
in


gr
a


ul
i (


ea
rli


er
 S


id
hi


), 
M


a
d


hy
a 


Pr
ad


es
h 


 Cl
ie


nt
: S


as
an


 P
ow


er
 L


im
ite


d
, 


A
 w


ho
lly


 o
w


ne
d


 su
bs


id
ia


ry
 o


f R
el


ia
nc


e 
Po


w
er


 L
im


ite
d 


Co
ns


ul
ta


nt
: G


IS
 E


na
bl


ed
 E


nv
iro


nm
en


t  
&


 N
eo


-g
ra


ph
ic


 C
en


tre
 (G


RE
EN


C
)  


PAGE 


9-24 


• To protect the employee by addressing child labor and forced labor 
• To promote safe and healthy working conditions, and to protect and promote the 


health of workers by evolving safe working practices.  


In order to achieve these objectives, relevant provisions of employee laws will be 
complied.  


9.8.1 Working Relationship 
All employees of SPL and workers directly engaged by the contracting agencies will be 
communicated their working conditions and terms of employment, including their 
entitlement to wages and any other benefits. 


9.8.2 Workers Organizations 
The company will not discourage workers from collective bargaining in a positive manner 
for mutual benefit. 


9.8.3 Equal Opportunities 
The company will base the employment relationship on the principle of equal 
opportunities and fair treatment and will not discriminate with respect to aspects of the 
employment relationship including recruitments and hiring, compensation, working 
conditions and terms of employment, access to training, promotion, termination of 
employment or retirement and discipline except on the basis of merit. 


9.8.4  Grievance Mechanism 
SPL will provide a grievance mechanism where employees may raise reasonable work 
place concerns. The mechanism shall involve appropriate level of management 
involvement and address concerns promptly, using a transparent process that provides 
feedback to those concerns without any retribution.  


9.8.5 Child Labour 
SPL will not employ children in any manner i.e. economically exploitative or is likely to be 
hazardous or to interfere with the child education or to be harmful to the child's health or 
physical, mental, spiritual, moral or social development. Children below the age of 18 
years will not be employed in dangerous work. SPL’s R&R Compensation package in fact 
discourages child labour & encourages them to go to School by providing free education 
facilities & also providing education stipend for attending school. 


9.8.6 Occupational Health and Safety 
SPL will provide the employees with a safe and healthy work environment taking into 
account inherent risks in its particular sector and specific classes of hazards in the works 
premises, including physical, chemical and biological hazards. SPL will take steps to 
prevent accidents, injuries and disease arising from, associated with or occurring in the 
course of work by minimizing as far as reasonably practicable the causes of hazards.  


9.9 CONSTRUCTION LABOUR MANAGEMENT 
For completion of the project, there may be engagement of contracting agencies which 
may engage labour. It will be ensured that relevant provision of labour laws as provided in 
chapter 2 are complied with.  


The detailed EHS plan proposed for the construction labour is given in Section 6.4 of 
Chapter 6.  







 


Chapter-9: ESMMP 
Process and technology proposed to mitigate the adverse impact on 
Environment during the Construction and Operation activity are 
described in this chapter. Chapter also provides the details about 
emergency response plan including management Social issue. 
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9.9.1 Labour Colony 
Following facilities are recommended for the labour camps:  


• Labour camp site is provided with electricity and ventilation system, water supply and 
community latrines with semi-permanent structures for the workers  


• Water is disinfected before consumption.  
• Community latrines and septic tanks are constructed. 
• Adequate facilities for collection, conveyance and disposal of solid waste are 


developed for solid waste collection conveyance and disposal. 


9.9.2 Fuel Arrangement for Construction Labour 
During construction of the project, a large number of people are working in the project 
area. The necessary fuel wood requirement shall be met though supply of fossil fuel to 
avoid encroachment on forest area during construction phase. In order that influx of 
labourers in the project area does not lead to deforestation, necessary arrangements for 
supply of coal/fuel wood and kerosene to the labourers on an individual basis shall be 
arranged  


9.10 LABOUR CAMP DEMOBILISATION 
On completion of the works, all temporary structures will be cleared away, all rubbish 
cleared, excreta or other disposal pits or trenches filled in and effectively sealed off and 
the site left clean and tidy. 


9.11 RESIDUAL IMPACT IDENTIFICATION 
9.11.1 Basis 
As discussed earlier the anticipated impact assessment was made using 'Modified 
Leopold Matrix Method'. The negative score of '-398.38' at premitigative stage indicated 
that the adverse impact is within "Appreciable but reversible impact and appropriate 
control measure are important " limit. This is mainly because care has been taken at the 
planning and engineering stage to incorporate environmental protection measures in the 
process involved. Control measures have been proposed for mitigating the degradation 
effects and improvement schemes such as afforestation programme and annual 
environmental management scheme. To predict the resultant effect at post-mitigation 
stage, same Matrix method is used details whereof are given in the following paragraphs. 


9.11.2 Environmental Impact Matrix with Protection Measures 
Components such as PIV, RPII, EII, WEII and sum of the above are arrived at and same 
are shown in Tables 9.7 and 9.8. It is seen that the total score which was originally '-
398.38' without mitigation has improved to '-161.47’, as shown in Table 9.8. This indicates 
that the overall impact from the project would be under the category 'No appreciable 
impact on Environment'. Rehabilitation and Resettlement of the peoples contributed the 
major adverse impact. Reduction in total score is mainly on account of Water quality, Air 
quality, Noise Levels & Human Resettlement, etc. Measures undertaken for the same are 
summarized in Table 9.7. 


 







 


 
Client: Sasan Power Limited, 
A wholly owned subsidiary of Reliance Power Limited 
Consultant: GIS Enabled Environment  & Neo-graphic Centre 


Environment  & Social  Impact Assessment Study 
for 6x660 MW Sasan Ultra Mega Power Project 


at Sasan Village, Singrauli (earlier Sidhi), Madhya Pradesh PA
G


E 


9-26 


 


TABLE 9.7 – POTENTIAL IMPACT IDENTIFICATION IMPACT MATRIX WITH MITIGATION MEASURES 
Sl. 
No. 


Environmental 
Components 


Project 
Activities 


Interactio
n No. 


Impacts Adverse / 
Beneficial 


RPII 
values 


Remark for RPII EII 
Inde


x 


EII 
(%) 


Remark for EII 


Social and Environmental Assessment and Management System 


1. Air Quality Power 
generation 
operations 


1 Coal Combustion will 
generate SPM, SO2 
and NOX etc. 


Adverse 0.60 Coal is primary source of 
fuel 


-0.50 50.0 Following control 
measures shall be 
adopted during 
Operation Phase: 
• ESP to control SPM 


emission upto 50 
mg/Nm3 


• Low NOX burner to 
control the NOX 
emission 


2. Air Quality Transportatio
n of coal 
material 
during 
operation 


2 Causes dust nuisance 
and gaseous pollution 
due to transportation 


Adverse 0.10 Insignificant increased in 
traffic density envisaged 


-0.10 20.0 • Proper Management 
Plan will be made to 
manage the 
transportation 


• Transport of 
construction 
materials and 
machinery shall be 
carried out during 
lean traffic period of 
the day or during 
night 


3. Air Quality Vegetation 
Plantation 


3 It serves as a natural 
screen in attenuation 
of air pollution 


Beneficial 0.10 Less significant, as 
emission are mostly 
through 275m stack 


0.10 20.0 Proposed vegetation 
and greenbelt will 
mitigate fugitive 
emission 


4. Air Quality Dust 
emission 
during 
Construction 
Phase 


4 During construction 
phase temporary 
impact due to 
construction activity 


Adverse 0.20 Insignificant, as emission 
will take place only on 
the construction site  


-0.10 15.0 Insignificant amount of 
dust would be released 
and can be controlled 
by regular water 
sprinkling and planned 
metalled road inside 
the site boundary for 
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Sl. 
No. 


Environmental 
Components 


Project 
Activities 


Interactio
n No. 


Impacts Adverse / 
Beneficial 


RPII 
values 


Remark for RPII EII 
Inde


x 


EII 
(%) 


Remark for EII 


transportation of 
materials 


5. Water Quality Provision of 
civic 
amenities 


1 Deterioration in water 
quality due to disposal 
of domestic waste 
water 


Adverse 0.20 Release of domestic 
wastewater is relatively 
low 


-0.25 35.0 • Treated domestic 
waste water will be 
utilized quantitatively 
for greenbelt & 
horticulture 


• Sewage treated in  
sewage treatment 
plant and suitable 
utilization will be 
done 


6. Water Quality Power 
generation 
operation 


2 Impact due to 
wastewater from 
different industrial 
operations 


Adverse 0.80 Significant quantity of 
wastewater generated 


-0.25 40.0 • Effluent treatment 
plant will established 
to meet the waste 
water standard 


• Water will be 
recycled as far as 
possible 


• Treated waste water 
will be used for green 
belt and dust 
suppression 


7. Noise Levels Power 
generation 
operation 


1 Increase in noise level 
due to operation of 
various equipment 


Adverse 0.70 Significance due to 
operation of ID fans, 
compressors, turbines, 
pumps, cooling towers 
etc.  


-0.25 40.0 All the operational 
equipment will be 
provided with proper 
acoustic enclosure 


8. Noise Levels Transportatio
n 


2 Increase in noise level 
due to vehicular traffic 


Adverse 0.10 Less significant as road 
transportation of 
raw/material product not 
envisaged 


-0.05 10.0 Insignificant increase in 
noise level due to 
movement of few 
trucks and vehicles 
used for raw material 
transportation 


9. Noise Levels Vegetative 
Plantation 


3 It serves as barrier for 
noise propagation, 
thereby reducing noise 


Beneficial 0.20 Less significant as 
compared to the noise 
sources 


0.10 00.0 Proposed greenbelt will 
attenuate Noise. 
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Sl. 
No. 


Environmental 
Components 


Project 
Activities 


Interactio
n No. 


Impacts Adverse / 
Beneficial 


RPII 
values 


Remark for RPII EII 
Inde


x 


EII 
(%) 


Remark for EII 


levels 
10. Thermal 


Pollution 
Power 
generation 


1 Inadequate waste heat 
recovery may cause 
thermal pollution 


Adverse 1.00 Significant -0.15 25.0 Proper mitigation 
measure shall be 
undertaken to minimize 
the thermal pollution 


Labor and Working Condition 


11. Health Power 
generation 
operation 


1 Impact on health due 
to air & noise pollution, 
toxic exposure and 
accidents & injuries 


Adverse 0.50 Potential for exposure to 
noise, air pollution, toxic 
exposure, accidents and 
injuries is high 


-0.15 30.0 Mitigation measure 
shall be undertaken to 
reduce the potential of 
Air Pollution, Noise 
Pollution. 
EHS guidelines and 
use of PPE and training 
will be implemented by 
EMP Cell. 
Proper Handling and 
Storage Facility shall 
be provided for 
LDO/HFO to ensure no 
spillage will be there 
All the chemicals 
storage in proposed 
TPP will be well within 
the threshold limit 


12. Health Vegetative 
Plantation 


4 Improves the health of 
inhabitants by acting 
as a barrier to air and 
noise pollution, uptake 
of liquid waste 
disposed on land and 
impacts pleasant 
atmosphere 


Beneficial 0.20 More significant as 
compared to effects due 
to transportation and 
civic amenities 


0.10 20.0 Proposed green belt 
plantation will help to 
improve the 
environment condition. 
It will also improve the 
health status  


Pollution Prevention and Abatement 


13. Land use and Disposal of 1 Land degradation due Adverse 0.40 A large quantity of ash -0.30 30.0 100% Fly Ash 
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Sl. 
No. 


Environmental 
Components 


Project 
Activities 


Interactio
n No. 


Impacts Adverse / 
Beneficial 


RPII 
values 


Remark for RPII EII 
Inde


x 


EII 
(%) 


Remark for EII 


Soil 
Characteristics 


solid waste to disposal of solid 
wastes 


will generate utilization is proposed 
as per the guidelines of 
MoEF and Bottom ash 
is planned to be 
disposed in the lined 
ash pond 


14. Land use and 
Soil 
Characteristics 


Civic 
Structure 


2 Landuse degradation 
due to erection of civil 
structures 


Adverse 0.30 Civil Structure are within 
plant area 


-0.50 50.0 Impact due to civil 
structures will be 
nominal 


15. Land use and 
Soil 
Characteristics 


Provision of 
civic 
amenities 


3 Domestic Waste 
Disposal 


Adverse 0.10 Domestic waste will be 
generated by labour 
engaged during 
construction phase 


-0.50 50.0 Mitigation measure 
such as toilet facility 
with septic tank shall 
be provided to 
minimize the impact 


16. Land use and 
Soil 
Characteristics 


Vegetation 
Plantation 


4 Beneficial effect on 
land as it improves 
aesthetics and 
provides shelter for 
wildlife 


Beneficial 0.20 Moderate impact due to 
potential for soil erosion 
prevention 


0.20 15.0 The proposed 
greenbelt will help to 
restrict the soil erosion 


Community health, safety and security 


17. Health Transportatio
n 


2 Deteriorates health 
due to Air & Noise 
Pollution 


Adverse 0.10 Insignificant increase in 
transportation activities 


-0.15 30.0 Lower impact 
envisaged 


18. Health Provision of 
civic 
amenities 


3 Affects health through 
disposal of sewage on 
open land causing 
mosquito breeding & 
water borne diseases 


Adverse 0.10 Less significant in 
comparison to plant 
operation 


-0.15 30.0 Spray in Water 
Reservoir Area and 
STP will reduce the 
potential for water 
borne diseases and 
mosquito nuisance is 
high during pre-
mitigative stage 


19. Health Improvement 
in the medical 
facility 


5 Ambulance and Other 
facility will improve the 
regional medical 
facility  


Beneficial 0.10 Less significant as 
compared to the effects 
due to vegetative 
plantation 


0.50 50.0 Ambulance and regular 
health Camp would be 
provided by SPL 
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Sl. 
No. 


Environmental 
Components 


Project 
Activities 


Interactio
n No. 


Impacts Adverse / 
Beneficial 


RPII 
values 


Remark for RPII EII 
Inde


x 


EII 
(%) 


Remark for EII 


Land Acquisition and Involuntary Resettlement 


20. Human 
Resettlement 


Power 
generation 
operations 


1 Five villages will get 
affected due to the 
project 


Adverse 1.00 Significant as Five 
villages will get affected 
due to the project 


-0.70 65.0 Compensation will be 
provided as per 
approved R&R Policy 
R&R will be done to 
regain the original 
social conditions 


Bio-diversity Conservation and Sustainable Natural Resource Management 


21. Flora Power 
generation 
operations 


1 Impact due to air 
pollution over larger 
area 


Adverse 0.40 The power plant will 
release gases 


-0.25 40.0 Following control 
measures shall be 
adopted during 
Operation Phase: 
• ESP to control SPM 


emission upto 50 
mg/Nm3 


• Low NOx burner to 
control the NOx 
emission 


22. Flora Transportatio
n 


2 Adverse impact of dust 
and fumes emission 
due to vehicular traffic 


Adverse 0.10 Dust and fume 
generation during 
vehicular movement is 
low  


-0.25 40.0 Low potential for 
negative impact on 
flora & yield of crop 
could be anticipated 


23. Flora Construction 
of Plants/Civil 
Structures  


3 Deforestation Averse 0.30 Proposed site consist 
approx. 793 acres of 
forest area 


-0.15 25.0 Compensatory 
Afforestation in 1586 
acres. of land 


24. Flora Vegetative 
Plantation 


4 Creation of vegetative 
habitat 


Beneficial 0.20 This interaction has high 
significance 


0.10 20.0 Significant Plantation is 
proposed 


25. Wild Life Power 
generation 
operations 


1 Adverse through Air & 
Noise Pollution and 
habitat destruction 


Adverse 0.50 Interaction has high 
significance 


-0.25 40.0 Attempts shall be made 
to keep the noise and 
other pollutants within 
the prescribed 
standards 


26. Wild Life Transportatio
n 


2 Adverse effect due to 
air and noise pollution 


Adverse 0.15 Not Significant -0.10 20.0 Less significant as 
proper transportation 
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Sl. 
No. 


Environmental 
Components 


Project 
Activities 


Interactio
n No. 


Impacts Adverse / 
Beneficial 


RPII 
values 


Remark for RPII EII 
Inde


x 


EII 
(%) 


Remark for EII 


system shall be 
developed 


27. Wild Life Green belt & 
Plantation 


3 Habitat be created Beneficial 0.35 Interaction has less 
significance than Air and 
Noise Impacts 


0.10 20.0 Proposed plantation 
and compensatory 
afforestation will 
provide food and 
habitats 


28. Surface Water 
Resources 


Power 
generation 
operation 


1 GBPS will be the 
source of raw water for 
plants  


Adverse 0.45 High significance as 
compared to interaction 
No. 3 


-0.70 70.0 Large amount of water 
is required for power 
generation 


29. Surface Water 
Resources 


Disposal of 
Waste Water 


2 Surplus wastewater, 
after treatment, will be 
disposed 


Adverse 0.45 Significant as 
wastewater will be 
disposed into the water 
body 


-0.30 30.0 • Effluent treatment 
plant will established 
to meet the waste 
water standard 


• Water will be 
recycled as far as 
possible 


• Treated waste water 
will be used for green 
belt and dust 
suppression 


30. Surface Water 
Resources 


Provision of 
civic 
amenities 


3 GBPS water will also 
be used for domestic 
purpose in plants  


Adverse 0.10 This interaction is less 
significance 


-0.20 20.0 Lower impact as water 
consumption is 
relatively low 


31. Ground Water 
Resources 


Plant 
operation and 
civic 
amenities 


1 Ground water will be 
used for the 
construction phase 


Adverse 1.00 As construction phase 
requires extraction of 
ground water 


0.50 50.0 Use of groundwater will 
be limited during 
construction phase 
only. 


Indigenous Peoples 


32. Public Utilities Power 
generation 
operations 


1 Improved Public Utility 
Services and 
amenities in the area, 
e.g. Power Supply, 
Road Network, Water 
Supply, Sanitation, 


Beneficial 0.60 Much significant as it 
covers the surrounding 
villages 


0.50 50.0 SPL will facilitate 
improvement of 
amenities 
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Sl. 
No. 


Environmental 
Components 


Project 
Activities 


Interactio
n No. 


Impacts Adverse / 
Beneficial 


RPII 
values 


Remark for RPII EII 
Inde


x 


EII 
(%) 


Remark for EII 


Medical Facilities & 
Communication 


33. Public Utilities Transportatio
n 


2 Provides better 
transportation System, 
Road Network and 
vehicular movement 


Beneficial 0.20 Less significant than 
interaction 1  


0.30 30.0 Access roads will be 
made to the project 
area, which will also be 
available to 
surrounding habitants  


34. Public Utilities Provision of 
civic 
amenities 


3 Provides Water 
supply, Sanitation, 
Power Supply, Medical 
facilities and 
communication to the 
employees 


Beneficial 0.20 Civic amenities will be 
provided to employees 
only 


0.10 10.0 Limited to the 
employees and work 
force during 
premitigative stage 


35. Economic 
Aspects 


Power 
generation 
operations 


1 Increased employment 
opportunities, both 
direct and indirect, 
thereby increasing 
economic status 


Beneficial 0.60 Significant potential of 
Direct as well as Indirect 
Employment 


0.60 60.0 Indirect and Direct 
employment, plus 
availability of power will 
enhance economic 
activities 


36. Economic 
Aspects 


Transportatio
n 


2 Increased indirect 
employment 
opportunities and 
thereby increase in the 
economic status 


Beneficial 0.30 Comparatively less 
influential interaction 


0.50 50.0 The proposed plant 
activity will increase a 
number of Indirect 
Employment 


37. Economic 
Aspects 


Provision of 
civic 
amenities 


3 Increased employment 
both by direct and 
indirect ways. 
Employment in 
commercial services 
improve economic 
status of people 


Beneficial 0.10 Employment is restricted 
to limited persons in 
commercial services 


0.20 20.0 Marginal job 
opportunities are 
envisaged 


38. Human 
Settlement 


Power 
generation 
operations 


1 Environmental 
degradation due to 
increase in population, 
impacting natural 
resources 


Adverse 0.50 Significant Importance -0.20 15.0 Influx of People in the 
project influence area 


39. Human 
Settlement 


Provision of 
civic 


2 Increased employment 
opportunities in 


Adverse 0.20 Less significant -0.20 15.0 The employees will be 
settled in the SPL Staff 
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Sl. 
No. 


Environmental 
Components 


Project 
Activities 


Interactio
n No. 


Impacts Adverse / 
Beneficial 


RPII 
values 


Remark for RPII EII 
Inde


x 


EII 
(%) 


Remark for EII 


amenities service sector, 
increase in population 
density in and around 
plant 


Colony 


40. Human 
Settlement 


Transportatio
n 


3 Increased population 
puts the strain on 
existing transport 
facilities 


Adverse 0.30 Transportation is 
moderate 


-0.20 15.0 Low significance as 
marginal increase will 
take place 


Cultural Heritage 


41. Culture Power 
generation 
operations 


1 Influx of people of 
various culture will 
have substantial effect 
on local culture 


Adverse 0.50 Moderate Impact due to 
Influx of people 


-0.10 10.0 Low impact due to 
chances of employees 
conflict with host 
community as labor 
colony has been 
proposed separately 


42. Culture Provision of 
civic 
amenities 


2 The project will create 
a boom in the 
economic growth of 
nearby villagers 


Beneficial 0.50 Moderate Impact  0.10 10.0 Project will improve the 
economic status of the 
area 


 







 


Chapter-9: ESMMP 
Process and technology proposed to mitigate the adverse impact on 
Environment during the Construction and Operation activity are 
described in this chapter. Chapter also provides the details about 
emergency response plan including management Social issue. 


 


 


 


En
vi


ro
nm


en
t  


&
 S


oc
ia


l  
Im


pa
ct


 A
ss


es
sm


en
t S


tu
dy


 
fo


r 6
x6


60
 M


W
 S


a
sa


n 
Ul


tra
 M


eg
a


 P
ow


er
 P


ro
je


ct
  


a
t S


a
sa


n 
V


illa
ge


, S
in


gr
a


ul
i (


ea
rli


er
 S


id
hi


), 
M


a
d


hy
a


 P
ra


d
es


h  


 Cl
ie


nt
: S


as
an


 P
ow


er
 L


im
ite


d,
 


A
 w


ho
lly


 o
w


ne
d


 su
bs


id
ia


ry
 o


f R
el


ia
nc


e 
Po


w
er


 L
im


ite
d 


Co
ns


ul
ta


nt
: G


IS
 E


na
bl


ed
 E


nv
iro


nm
en


t  
&


 N
eo


-g
ra


ph
ic


 C
en


tre
 (G


RE
EN


C
)  


PAGE 


9-34 
Fig 9.3- Environment Management Cell 


TABLE 9.8 - IMPACT MATRIX WITH MITIGATION MEASURES 


Impact Area WEII 
(RPII X EII) PIV Total 


(WEII X PIV) 
Surface Water Resources -0.470 55.6 -26.13
Ground Water Resources -0.500 37.0 -18.50
Air Quality -0.320 92.6 -29.63
Water Quality -0.250 55.6 -13.90
Noise levels -0.160 74.1 -11.86
Health -0.070 55.6 -3.89
Public Utilities 0.380 111.1 42.22
Economic aspects 0.530 55.6 29.47
Land-use & Soil Characteristics -0.280 37.0 -10.36
Flora -0.150 111.1 -16.67
Human Settlement -0.200 55.6 -11.12
Culture 0.000 37.0 0.00
Human Resettlement -0.700 111.1 -77.77
Thermal -0.150 37.0 -5.55
Total 1000.1 -161.47


 


9.12 ENVIRONMENT ACTION AND MONITORING PLAN 
9.12.1 Environment Management Cell: Structure and Responsibilities 
A separate environment management cell comprising of a team of experienced and 
qualified personnel reporting to a very senior level executive preferably an environmental 
engineer is proposed. He/She will be assisted by well trained staffs comprising of 
environmental and safety specialists. 


 


 







 


Chapter-9: ESMMP 
Process and technology proposed to mitigate the adverse impact on 
Environment during the Construction and Operation activity are 
described in this chapter. Chapter also provides the details about 
emergency response plan including management Social issue. 
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Staff will be trained for environment control measures like air, water quality monitoring, 
solid waste management, noise abatement etc. Staff would also be trained to operate 
ESP and other pollution control equipment at optimum efficiency. 


The Environment Management Cell will be responsible for following activities related to 
environment function of proposed Power Plant: 


• Coordinate and manage the EMP implementation during pre-construction, 
construction and operation phase 


• Appoint dedicated environment staff to manage environmental monitoring 
responsibilities 


• Manage and coordinate environmental monitoring and control 
• Coordination with other sections of the plant and government agencies in relation to 


environmental management activities 
• Implement and monitor ecology protection and plantation activities 
• Safety specialist will ensure safe working practices in all the sections of the plant  


9.12.2 Implementation of Environment & Social Management System (ISO 14000) 
A structured and certified environment management system is suggested at the industry 
level for ensuring that all the activities, products and services conform to the 
environmental and social requirement. Environmental and Social Management System 
and its set up, role and responsibilities will be based on the requirement as per ISO 14000 
certification. The company is also committed to pursue Occupational Health and Safety 
Assessment System OHSAS 18001 to be certified by national and international certifying 
agencies. These shall include latest international technologies and practices.  


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 
 
 
 


 


Implementation Team for SOIL and WATER 
Mitigation Measures & Monitoring


Chief Chemist – 1 
Nos.


Mechanical 
Engineer – 1 Nos.


Chemist  – 1 Nos.


Implementation 
Staff – 3 Nos.


Implementation 
Staff – 2 Nos.


Responsibilities


• Will ensured the implementation of mitigation measures
• Will responsible to proper working of diffuser system, ETP and other 


mitigative instruments used for water Pollution Mitigation


Mechanical 
Engineer


• Will have post-graduate degree in Industrial Chemistry
• Will responsible for Co-ordination and Implementation of Monitoring Plan
• Will ensure effluent disposed is as per specified Norms


Chemist


• Will ensured the implementation of mitigation measures
• Will responsible to proper working of diffuser system, ETP and other 


mitigative instruments used for water Pollution Mitigation


Mechanical 
Engineer


• Will have post-graduate degree in Industrial Chemistry
• Will responsible for Co-ordination and Implementation of Monitoring Plan
• Will ensure effluent disposed is as per specified Norms


Chemist
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Implementation Team for Ecology 
Mitigation & Monitoring


Ecologist / 
Horticulturist – 1 Nos.


Implementation 
Staff – 3 Nos.


Responsibilities


• Responsible for implementation of Green Belt
• Seeding and Plantation


Implementation 
Staff


• Will have post-graduate degree in Forestry / Agriculture Science
• Will responsible for Co-ordination and Implementation of Green Belt


Ecologist / 
Horticulturist


• Responsible for implementation of Green Belt
• Seeding and Plantation


Implementation 
Staff


• Will have post-graduate degree in Forestry / Agriculture Science
• Will responsible for Co-ordination and Implementation of Green Belt


Ecologist / 
Horticulturist


Field Staff – 3 
Nos.


Implementation Team for AIR and NOISE 
Mitigation Measures & Monitoring


Environment 
Engineer – 1 Nos.


Mechanical 
Engineer – 1 Nos.


Environment 
Specialist – 1 Nos.


Implementation 
Staff – 3 Nos.


Implementation 
Staff – 2 Nos.


Responsibilities


• Will ensured the implementation of mitigation measures
• Will responsible to proper working of ESP, Low NOX burners and other 


mitigative instruments used for Air Pollution Mitigation


Mechanical 
Engineer


• Will have post-graduate degree in Environment Science
• Will responsible for Co-ordination and Implementation of Monitoring Plan
• Sample collected by field staff will be analyzed by his.


Environment 
Specialist


• Will ensured the implementation of mitigation measures
• Will responsible to proper working of ESP, Low NOX burners and other 


mitigative instruments used for Air Pollution Mitigation


Mechanical 
Engineer


• Will have post-graduate degree in Environment Science
• Will responsible for Co-ordination and Implementation of Monitoring Plan
• Sample collected by field staff will be analyzed by his.


Environment 
Specialist
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9.12.3 Environment Monitoring Plan 
TABLE 9.9: ENVIRONMENT MONITORING PROGRAM 


Aspect Parameters Frequency Location Equipment 
used 


Ambient Air 
Quality 


RPM, SO2, NOX, 
PM 2.5 


Twice in a week 
and 24 hour at 
each station 


Five sites within 
the Impact area, 
including plant 
site 


Respirable dust 
Sampler  


Stack Emission SPM, SO2, NOX Continuous Each Stack In-situ continous 
monitors 


Meteorology Temperature, wind 
speed and 
direction, Relative 
humidity, Rainfall, 
atmospheric 
temperature 


Continuous on 
hourly basis 


One site inside 
the plant  


Anemometer 
with data logger 
and printer 
facility, thermo 
hygrograph, Rain 
gauge 


Surface water 
quality 


Physical, chemical 
and biological 
parameters 
including heavy 
metals 


Quarterly 4 locations 
within the impact 
zone including 
GBPS 


Standard 
laboratory 
Equipment 


Ground water 
quality  


Physical, chemical 
and biological 
parameters 
including heavy 
metals 


Quarterly 4 stations with 
ash disposal 
area 


Standard 
laboratory 
Equipment 


Plant effluents Physical and 
chemical 
properties 
including heavy 
metals 


Monthly  Standard 
laboratory 
Equipment 


Soils Physical and 
chemical 
parameters with 
organic content 
and heavy metals 


Once in a years Around ash 
disposal site  


Standard 
laboratory 
Equipment 


Noise level Noise Once in a week Five station 
close to air 
quality 
monitoring 
stations 


Noise level 
meter 


Ecology Visible damage to 
crops, forest 
density  


Yearly 2 Team of 
Ecologist 


SPL will ensure independent monitoring and reporting requirements under the Equator 
Principles, Performance Standards on environment and social requirements and other 
Project covenants. 
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9.12.4 Environment Action Plan 
TABLE 9.10: ROLES AND RESPONSIBILITIES WITH MONITORING PLAN 


Project 
Activities 
/ Aspects 


Associated 
Impacts 


Mitigation – Action 
Plans 


Audit / Monitoring 
Frequency 


Responsibility 


Pre-Construction and Construction Phase 


Land 
Acquisition  


Loss of land, 
livelihood, 
assets etc. 
broader 
socio-
economic 
impacts 


• Compensation for 
Land is being 
provided as per 
approved R&R 
Policy 


• Regular Grievance 
Mechanism 


Grievance 
Redressal 
Committee 


• Community 
Development 
Programme for the 
project  


• Grievance Redressal 
system is set-up 


• SPL is already 
working in the field for 
community 
development 


SPL  


Influx of 
Labour 
Force  


Potential 
disturbance 
to the social 
and cultural 
fabric of the 
affected 
nearby 
villages due 
to migratory 
labour 


• Labour camps will 
be  set-up within the 
plant site 


• Regular check-up of 
daily needs Contractors 


• SPL stipulates in its 
labour contracts that 
preference will be 
given to hiring local 
labourers first and 
then to outside 
labourers 


• As far as possible 
Local labour will be 
contracted 


 


Contractors 
and SPL 


Management 


• Regular check to 
control interference 
of labour force with 
local people 


• Proper HR policy for 
construction labour. 


Social 
Management 
Cell of SPL 


Potential 
Adverse 
sanitation 
conditions 
due to influx 
of migratory 
labour 


• Proper sanitation 
facilities will be 
provided 


• Sewage Treatment 
Plant will be set-up 
during construction 
phase 


• Awareness 
programmes on 
various 
communicable 
disease, hygiene etc. 


Contractors & 
SPL 


Water 
Supply 


Water Quality 
Degradation 
and water 
borne 
disease 


• Ground water will be 
used for construction 
purpose 


• RO system will be 
established for 
potable water 
purpose 


SPL 


Establishm
ent of 
building, 
Storage 


Soil Quality 
degradation 


• The topsoil removed 
for the purpose of 
construction will be 
stored properly  


• Stored Top Soil will 
be reused later for 
green-belt 
development. 


Contractors & 
SPL 
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Project 
Activities 
/ Aspects 


Associated 
Impacts 


Mitigation – Action 
Plans 


Audit / Monitoring 
Frequency 


Responsibility 


facilities, 
workshop 
for 
maintenanc
e of 
vehicles 
and 
Machinery / 
Equipment  


Use of toxic 
substances 
such as 
paints, 
solvents, 
wood 
preservatives, 
and sealants 
will be used  


• The wastes 
generated will be 
stored in sealed 
containers, labeled. 


• Efforts will be made 
to use less of 
hazardous 
chemicals during 
rainy seasons and 
special care taken to 
store these 
materials. 


• Appropriate disposal 
plan will be 
established as 
required by the 
Hazardous Waste 
Storage, Handling 
and Transportation 
Rules of Environment 
Protection Act 1989.  


• Employees and 
contractors will be 
educated to handle 
hazardous wastes 
and materials. 


Contractors 
and SPL 


Effluent 
discharge 


• Waste water through 
fabrication of 
concrete and related 
water usage 


• Care will be taken to 
avoid water pollution 
problems during rainy 
season due to 
washout of waste 
material  


Contractors 
and SPL 


Fugitive dust 
emission 


• Regular water 
sprinkling • Care will be taken Contractors 


and SPL 


Vegetation 
Clearance 


Soil erosion 
• Green belt will be 


developed 
• Native species will be 


introduced 
SPL 


Transportati
on  / 
Vehicular 
Movement 


Congestion 
on road may 
cause public 
inconvenienc
e 


• Subsidiary roads 
shall be constructed 
as appropriate,  


• Instruct drivers of 
trucks/ dumpers to 
give way to buses, 
cars etc. 


• Transport of 
construction 
materials and 
machinery shall be 
carried out during 
lean traffic period of 
the day or during 
night 


• Proper Traffic 
Management Plan 
will be introduced 


SPL  


Constructio
n 
Equipment 
Operation 


Noise 
generation 


• Provision of acoustic 
cover on 
construction 
machinery 


• Regular Maintenance 
Check-up 


Contractors 
and SPL 


Operation Phase 
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Project 
Activities 
/ Aspects 


Associated 
Impacts 


Mitigation – Action 
Plans 


Audit / Monitoring 
Frequency 


Responsibility 


Project 
Process 


Air Pollution  


• Electrostatic 
Precipitators  


• Low NOX burners 
• 200 m Green belt is 


in the western corner 
of the project site 


• 50 m wide greenbelt 
all around the ash 
pond area 


• Five site within the 
Impact area, 
including power 
plant site will be 
monitored on regular 
bases 


• Stack emission will 
be monitored on 
regular species 


Environment 
Cell and 


appointed 
agency for 
monitoring 


Water Pollution 
• Effluent will be 


disposed after 
treatment 


• 4 Surface and 5 
ground water 
(including ash pond 
area) will be 
checked on regular 
basis  


• On-line monitoring of 
effluents 


Environment 
Cell and 


appointed 
agency for 
monitoring 


Solid Waste 


• Fly ash will be 
utilized for cement 
manufacturing 


• Bottom ash will be 
used as a filler 
material for low lying 
area. 


-  Periodically Environment 
Cell  


Noise 


• Acoustic enclosure 
will be provided 


• 50 m wide green belt 
to attenuate the 
noise 


• Proper Maintenance 
of equipment  


SPL 
Administration 


and EMC 


Social - Issue 


• Public consultation  
• Medical Facility 
• Education Facility 
• Community 


Development 


• Grievance Redressal 
system  


• Community 
Development Cell 


HR Department 
and appointed 


agency for 
monitoring 


Use of 
Hazardou
s 
Materials 


Safety and 
Security Issue 


• Workers shall be 
provided with proper 
PPE 


• Accidents and 
Diseases monitoring 


• Monitoring Ambient 
Conditions in Work 
Place 


• First Aid Facilities 
• Training 


Programmme 


• Grievance Redressal 
Cell 


• Training Cell 
EHS Deptt 


Proper mechanism for independent review will be put in place to evaluate the functioning 
of the Grievance Redressal cell & Implementation of Regulatory Norms specified by 
CPCB / MoEF and International Banks/ Financial Institution on an annual basis.  
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9.13 RESETTLEMENT ACTION PLAN 
9.13.1 Resettlement and Rehabilitation 
Resettlement and Rehabilitation of the affected villages in a satisfactory manner is 
necessary for smooth project operation. Sasan Power Limited on its part has taken 
special care to provide a special package of compensation (already approved by Govt.) to 
project affected persons based on the central and state government guidelines. (Refer 
R&R Document). 
The resettlement and rehabilitation plan incorporates provision made for the Tribal 
peoples residing in the plant area. 


9.13.2 Compensation / Benefits to Displaced Families 
As per approved SPL R&R Policy, displaced families will be provided the following 
compensation (apart from compensation legally due under Land Acquisition Act 
depending on category of the family/ person). 


TABLE 9.11- REHABILITATION ENTITLEMENTS – ONE TIME PAYMENT 
Category of Displaced 


Family  Rehabilitation Entitlements 


Families whose land is 
acquired 


• Families of small & marginal farmers to get Rs 15,000 for 1 year 
as rehabilitation allowance 


• Other land owner families to get Rs 7,500 for 1 year as 
rehabilitation allowance 


Landless families, who do 
not own any farm land 


• Rs 15,000 for 1 year as rehabilitation allowance to agricultural 
labour families.  


• Rs 7,500 to other landless families.  
SC/ST displaced families • Rs 15,000 for 1 year as rehabilitation allowance 
Families whose house is 
being acquired 


• Families have the options to take plot and/or house and/or cash 
compensation in lieu thereof  


• Free transportation facility for each displaced family within 25 
km., Shifting Charges Rs. 1000 for each eligible displaced 
family. Dismantling Charge as applicable.  


• Residential plot of 60’ x 90’ is being provided together with a 
ready to use house. 


9.13.3 Replacement Value Compensation 
Compensation is being provided on the basis of present market value as defined by Land 
Acquisition Act, 1894.  In addition to this as per approved R&R policy, displaced families 
are being provided the compensation on replacement value (apart from the compensation 
legally due under LA Act) depending on category of the family / person.  


SPL is also providing the following long term benefits to affected persons 


9.13.4 Old age Pension 
Every displaced person, who has the age equivalent or 
more than 60 years is being provided with old age pension 
of Rs. 1000/month. This pension will be separate from the 
govt. pension. 


9.13.5 Employment & Training 
Priority is being given to affected persons and local 
population and endeavours are being made to provide 
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employment opportunity for at least one person from the displaced families. Adequate 
provisions have been included in project tenders for contractors / sub-contractors to give 
priority to employ affected persons in construction and other works. Labor co-operatives 
of affected persons are encouraged. Shops in the employee township have been 
reserved for affected vulnerable persons 
Displaced persons, especially educated unemployed youth, are being provided industrial 
training free of cost in various skills such as masonry, carpentry, welding, etc. Vocational 
training is being provided to affected persons for self-employment opportunities. Training 
is provided to women to encourage self employment. 


9.13.6 Education Stipend 
SPL is providing free education for children of affected 
families. For this purpose a school run by a professional 
organization “DAV” has been established. Presently about 
600 students are attending this school. 


To encourage families to send their children to schools, 
education stipend to school going children is being 
provided by SPL. The details of the same are given in 
Table 9.12. To encourage girl child education, SPL is 
providing higher education stipend to girl students. 


TABLE 9.12- EDUCATION STIPEND PER MONTH  
Class Boys Girls 


1-5 150 200 
6-8 200 250 


9-10 250 300 


Scholarships will also be provided to meritorious students for higher education 


9.13.7 R & R Colony Facilities Provided to Affected People 
To minimize inconvenience to affected families, SPL has constructed a R&R colony with 
all basic amenities to resettle the affected families. SPL is providing ready to move-in 
houses on 5400 sq ft residential plot. The house has been constructed with all basic 
amenities such as sanitary toilet, kitchen, smokeless chulha, electrical fitting, etc. 


A health centre has also been setup in the colony. Free medical treatment and medicines 
is provided at the health centre.  


The amenities in R&R colony include: 


• Residential Plot 
• Houses  
• Health Centre 
• School & Playgrounds 
• Marketplace 
• Panchayat Bhawan  
• Herd Land 
• Religious place 
• Library 
• Roads,  
• Drinking water  
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• Sanitation facilities 
• Electrification – internal & external  


The Energy & Resources Institute (TERI), a reputed not-for-profit NGO in India, is 
assisting SPL and district administration in resettlement of affected persons. TERI 
personnel have assisted SPL in identifying key stakeholders at both individual and 
community level in the affected areas and establishing an information dissemination and 
consultation process with the local population. TERI is also assisting with development of 
long term sustainable income generation opportunities for the affected people and 
dovetailing various social programs of the state and central government. 


9.13.8 Development of Infrastructure 
The project is providing employment to the local population. Even indirect job 
opportunities will be created outside the project boundary. Many people will find 
employment in service sector and marketing of day-to-day needs viz. poultry and other 
agricultural products. The project will improve the basic infrastructure and the people of 
nearby villages can also use these amenities.  


As the project and consequent activities are expected to generate additional employment 
and income opportunities for the local population, market expansion supported by 
infrastructural development will spur economic growth in the area.  Flow of reliable and 
adequate power from the project will not only enhance growth in the region, but will also 
bring about a change in consumption pattern by switching over to other sources of 
energy.  This will ease off burden on existing biomass resource of the area.  
Consequently, current practice of illegal tree felling in reserve forest areas will be 
reduced. 


9.14 COMMUNITY DEVELOPMENT PLAN 
Any industry has a role to play in development of an area in which it works. In most cases, 
it is difficult to operate and do business without the co-operation of the local communities 
and other stakeholders. To build a good rapport with the local communities, it is essential 
to engage the local community along with village level institutions in an ongoing process 
of consultations and discussions involving the kind of joint initiatives the project can 
initiate for the sustainable development in the village. 


While the entitlement framework and rehabilitation action plan specifically focus on the 
project affected families, the project proponents see this project as an opportunity to 
initiate a broader community development programmes in the area. The community 
development plan is based on the following principles 


• Consultations with community members and key stakeholders through all the phases 
of the project 


• Building trust among the company, community members and other stakeholders for 
successful implementation of the project as well as community development plan 


• The project staff will have to develop adequate skills in implementation of the 
community development plan if it plans to implement the programme. 


• The community will demonstrate its involvement in the programme through labour 
contributions & other means. 


9.14.1 Community Development 
The project activities would be spread over five villages namely Sidhi Khurd, Sidhi Kalan, 
Harrahawa, Jhanji Tola and Tiyara.  Focus group discussions were held with the 
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community members-separate discussions with women, Gram Panchayats, men, elderly 
people- to understand their apprehensions and expectations from the project. 


This section presents an outline of the processes that would be adopted for planning and 
implementation of Community Development Plan (CDP), which would ensure that the 
apprehensions of the local communities, especially those not directly affected by the 
project are dealt with. Some major concerns expressed by the larger community included: 


• Additional pressure on local resources like water, fuel wood, fresh vegetables, milk etc 
• Loss of forests surrounding the villages 


9.14.1.1 Stakeholder Consultations 
The project proponents would need to initiate an on-going process to engage 
stakeholders in meaningful consultations. The main stakeholders for the project include; 


• Local communities, both directly and indirectly affected by the project: 
• The Gram Panchayats 
• Local political groups 
• The Land Revenue Department 


9.14.1.2 Initiate a dialogue with the Gram Panchayat(GP) 
Initiating the dialogue with the GP would ensure  local support and would also earn the 
trust of  local communities. While initially the meetings would involve only GP members to 
understand their concerns, gradually the larger community would also be involved in 
these consultations to gain their support. 


9.14.1.3 Trust building measures 
While consultations with the community are being held, the project proponents can initiate 
small confidence building measures to prove their commitment to the community. These 
measures will also help to mitigate negative vibes, if any towards the project. 


9.14.1.4 Developing village specific micro plans for the CDP 
The stakeholder consultations will help the project proponent identify the development 
needs and prioritise them. The project proponents can decide to focus on few of those 
needs that can be managed at the community and the project. The micro plans would 
have the following details: 


• The issues and problems identified by the community 
• Process of selecting the issues that would be addressed by the CDP 
• Role and responsibilities of the project proponents, community and the GP. 
• Details of the intended beneficiaries 


9.14.2 Monitoring & Evaluation of the CDP implementation 
To assess the impacts of CDP implementation and to ensure that it is moving in the right 
direction, it is important that an effective monitoring and evaluation mechanism is put in 
place. As the onus of CDP implementation would largely be on the GP / community, 
internal monitoring is essential to monitor that the activities are being implemented within 
the prescribed time frame and are likely to produce desirable results. An internal monthly 
monitoring by the community is recommended so that they are able to identify the gaps 
and make an effort to bring it back on the right track. 
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9.15 GRIEVANCE REDRESSAL MECHANISM 
Central & State guidelines for R&R lay special emphasis on Grievance redressal for 
addressing concerns/problems of project affected persons who may consider themselves 
deprived of appropriate compensation, rehabilitation benefits as prescribed under the 
policy guidelines and or be exposed to other adverse impacts on account of the project. 


The company has prepared a framework for redressal of grievances/complaints during all 
phases of the project. This framework will be continuously monitored & improved as the 
project moves from one stage to other. 


9.15.1 Grievance Redressal Mechanism 
Following its policy of building and maintaining strong community relationships, SPL has 
formulated a Grievance Procedure, in order to proactively manage and appropriately 
address complaints/ concerns/ grievances of the community during its different phases 
(i.e., planning, construction and operation). 


As a part of the grievance redressal, SPL will perform the following actions. 


• Continuously collect and analyze complaint/grievance related data and 
• Disseminate this information into its organizational set up 
• Review and upgrade exiting impact mitigation plans; and 
• Develop new mitigation plans as required 


In addition, this procedure will help to improve the project social performance. This is 
because the number and nature of received complaints including punctuality, nature and 
effectiveness of grievance redressal are indicators of the manner in which the Project is 
implemented and the behavior of employees and contractors. 


SPL’s senior management team is also meeting project affected persons on a regular 
basis to address their grievances. 
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Fig 9.4: Grievance Redressal Cell 
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9.16 DISASTER MANAGEMENT PLAN 
Disaster management planning includes identification of possible scenarios such as fire 
and explosion and ensuring preparedness. 


A plan will be prepared to minimise the damages caused to plant property, vegetation and 
human beings. The main objectives of the plan include : 


• Identification of the locations (sources of hazards) determining the likely effects from 
the sources. 


• Mitigation of the degree of damages caused to property in and outside the plant area. 
• Evacuation of the workers/staff from affected areas to appropriate assembly points. 
• Providing medical treatment 
• Ensuring timely rehabilitation of affected areas 


9.16.1 Onsite Disaster Management Plan 
9.16.1.1 Emergency Arrangements 


The on-site emergency plan is in line with the requirements of the Directorate, Industrial 
Health and Safety, Government of Madhya Pradesh and IFC. The plan also meets the 
requirement of other concerned agencies. 


9.16.1.2 Emergency Equipment 


Alarm 
Sirens are being provided at various locations fairly distributed in and around the plant 
and residential areas. 


Emergency light 
These lights are provided at different plant locations. 


First Aid Box 
First aid boxes are provided to fire office and other departments. 


Loud-speaker and Telephone 
Loudophone systems are provided in the plant and internal telephone system will also be 
available in different departments. 


Information and Warning 
Relevant information related to hazard and safety precautions are conveyed through 
notice board, stickers, circular, literature / booklet. In case of an imminent hazard, 
announcement will be made on cable TV. 


Emergency Vehicles 
Ambulances will be provided which includes one (1) shift vehicle available at short notice. 


Chlorine Detection System 
Chlorine gas detection system will be provided to detect the leakages in water treatment 
plant. Chloralarm consist of a control unit and a sensor. On the face of the control unit, 
luminous diodes, indicator, reset, failure and test buttons are mounted. The cell consists 
of two platinum electrodes encircled by a wick. The cell is connected to control unit 
through a coaxial cable. 
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In the event of chlorine leak, an electrochemical reaction is triggered on. The electric 
current generated by such an electrochemical reaction is proportional to the chlorine gas 
concentration in the air. The concentration of chlorine gas present at any time in the room, 
is visually indicated on a 0-5 ppm scale. 


Adequate number of fire extinguishers and water hydrants are provided at different 
locations of plant to meet the need during emergency. 


Safety Appliances 
Adequate number of safety appliances i.e. hand gloves (leather), asbestos, electricals, 
canvas and acid/alkali proof), apron (leather, rubber, canvas, chemical, asbestos with 
face shield), asbestos suit, welders hand screen, welders face shield, safety shoes, face 
masks, ear muffs, ear plugs, safety belt, helmets, safety goggles (welders, dust and 
chemicals), self containing breathing apparatus (oxygen cylinders), air line respirator, 
canstor gas masks, respirator air purifying (chemical castridge), gum boots and rain coats 
will be provided to the workers. 


9.16.1.3 Organization 


Safety 
As per requirements of Factories Act, Chief Safety Officer and two safety officers will be 
posted. Chief Engineer will constitute the safety committee for the plant complex. 


The committee will comprise Safety Officer, Fire Officer, Security Officer, Site Engineer, 
Medical Officer and other members. The Chief Safety officer will be the secretary of the 
committee.  


Fire Fighting 
A full fledged fire fighting department headed by a qualified fire officer and sub-fire officer 
alongwith trained staff in the fire fighting department is in place. 


Fire Protection System 
For providing protection against fire, all yard equipment and plant equipment will be 
protected by a combination of hydrant system; automatic sprinkler spray system 
(emulsifier system); fixed foam system for oil handling areas; automatic high velocity and 
medium velocity sprinkler spray system; auto-modular inert gas based system for control 
rooms apart from portable and mobile fire extinguishers located at strategic areas of plant 
buildings and adequate Passive Fire Protection measures. The systems will be designed 
as per the recommendations of NFPA or approved equals in accordance with the Tariff 
Advisory Committee of the Insurance Association of India stipulations. 


In view of vulnerability to fire and its importance in the running of the power station, 
effective measures will be taken to tackle fire in the susceptible areas such as cable 
galleries; fuel oil handling areas; coal handling plant areas including transfer points, 
crusher houses and tunnels, etc. For containment of fire and preventing it from spreading 
in cable galleries, unit wise fire barriers with self-closing fire doors will be provided. In 
addition, all cable entries / openings in the cable galleries, tunnels, floors will be sealed 
with non-inflammable/fire resistant sealing materials. 


Adequate separating distances will be maintained between different process blocks and 
hazardous equipment. To prevent fire from spreading through ventilation and air 
conditioning ducts damper a appropriate location with auto closing arrangements will be 
provided. Fire water pumps will be installed in the filtered water pump house. In the 
filtered water storage tank, water will be stored as dedicated dead storage for meeting fire 
water requirement in exigencies. The details of system are provided as follows:- 
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• Electric motor driven fire water pumpsets of adequate capacity along with identical 
capacity and head diesel engine driven backup fire water pumps of identical capacity 
will be provided for hydrant and sprinkler system in addition to Jockey pumpsets 
having adequate capacity which would be brought to operation automatically when 
hydrant pressure drops. In addition to these pumpsets, other auxiliaries for the fire 
protection system such as hydro-pneumatic tanks, compressors, pipe work, valves 
etc will be provided as required. 


The hydrant system will feed pressurized water to hydrant valves located throughout 
the plant and also at strategic locations within the power house. 


• Automatic high velocity sprinkler spray protection system will be provided for 
generator transformers, unit auxiliary transformers, station service transformers, and 
turbine oil storage tanks. 


• Automatic medium velocity sprinkler protection system actuated by heat detectors, 
strategically located, will be provided for cable galleries and coal handling areas such 
as coal conveyors, transfer points, crusher houses etc. The ventilation system 
provided in cable galleries will be so interlocked with the fire alarm system that in the 
event of a fire, the ventilation system would be automatically switched-off. 


Automatic medium velocity sprinklers will be used for protection of burner zone of 
each of the boilers. 


• Fuel oil tanks in the fuel oil farm area will be provided with spray water system as well 
as fixed foam mechanical system to extinguish accidental fires in tanks as well as 
outside in the dyke.  


Water for foam system will be drawn from the plant hydrant system. Adequate 
numbers of hydrant points will be distributed near the oil tank farm area. Fire hoses 
fitted with couplings and nozzles will be located suitably at the oil station and kept in 
hose boxes. 


• Automatic inert gas based flooding type extinguishing system will be provided for unit 
control room areas independently, apart from the provision of detection and fire alarm 
system in that area. 


Suitable fire detection system will also be provided at cable vault rooms, unit control 
rooms and other MCC rooms etc to detect outbreak of fire at an early stage. 


• Adequate number of fire hydrant points will be distributed through out the plant 
building, service building, coal handling plant, ash handling plant and other areas 
along with fire hoses fitted with couplings and nozzles and kept in the hose boxes. 


In addition to the above facilities, adequate number of manual call points; as well as 
portable and mobile (wheel mounted) fire extinguishers of soda acid type; foam type; 
chemical type; and carbon-dioxide type will be provided at suitable locations throughout 
the plant area to meet NFPA code as well as Tariff Advisory Committee stipulations. 
These extinguishers may be used during the early stages of fire to prevent from 
spreading. 


Fire tenders will be located and kept in readiness complete with all accessories at fire 
station located close to fire control room. 


Emergency Control Centre 
There will a Fire-Safety Department in the plant premises with fire fighter and other 
appliances. 
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Security and Traffic Control 
The plant will have a separate security department headed by a security officer. This 
department will be responsible for traffic control and in case of emergency it will also take 
control at the emergency site. Trained security staff stationed at main gate will come to 
site of assistance. 


Medical Facilities 
Medical facilities will be made available in the campus which will consist of medical 
officers including one lady medical officer. In addition, trained nurses and compounders 
will also be attached to the hospital.  


9.16.1.4 Communication 


Emergency planning and information to the employees / public are the measures primarily 
designed to mitigate the consequences of any major incident, though the probability of a 
major accident will be remote. However, an emergency planning for intervention during 
escalation will be necessary. 


9.16.1.5 Disaster Preventive Measures 


The disaster preventive measures include all those tasks that can be undertaken to 
prevent minor accidents from turning into a major disaster. 


Following preventive measures are envisaged during expansion phase. 


• Design, manufacture, and construction of all plant machineries and buildings will be as 
per national (IS, TAC) and international (NFPA) codes as applicable in specific cases 
and laid down by statutory authorities.  


• Provision of adequate access for movement of equipment and personnel will be 
made. 


• A minimum of two numbers of gates for escape during disaster will be provided. 
• An emergency assembly point in the vicinity of main plant entrance. 
• Water spraying arrangements in fire sensitive areas 


The proposed plant will be designed with adequate inbuilt measures / precautions to 
prevent the occurrence of disaster and its further propagation. 


The main power house building will be a steel framed structure with brick walls, RCC 
floors and RCC slab roof and provided with suitable water proofing arrangement. 


The doors and windows will be metallic with glazing to avail of natural light. The auxiliary 
and ancillary buildings will be RCC framed structure, RCC roof slabs and brick walls. 


Safety Department 
The department will conduct regular safety awareness courses by organising seminars 
and training of plant personnel. 


9.16.2 Offsite Emergency 
Following condition can ordinarily constitute an off-site emergency: 


• Heavy release of chlorine, due to rupture of the shell, explosion in chlorine cylinder 
due to fire, or otherwise; resulting in it spread to neighboring areas. 


• Major fire involving combustible materials like oil, and other facilities. 
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described in this chapter. Chapter also provides the details about 
emergency response plan including management Social issue. 
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Under the Environmental Protection Act, the responsibility of preparation of Off-Site 
Emergency plan lies with the state government. The Collector/ Deputy Collector are 
ordinary nominated by State Government to plan Off-Site Emergency Plan. 


The District Collector or his nominated representative would be the team leader of 
planning team, who shall conduct the planning task in a systematic manner. The 
members of planning team for off-site emergencies are Collector / Deputy Collector, 
District Authorities in charge of Fire Services and police and members drawn from 
Medical Services, Factory Inspectorate, Pollution Control Board, Industries and Transport. 
In addition to these members, there are Co-opted Members also from district authorities 
concerned, civil defense, publicity department, Municipal Corporation, and non-official 
such as elected representative (MPs, MLAs, voluntary organization, non- governmental 
organizations etc). 


In an extremely rare event of massive disaster which will have potential to affect areas 
outside the plant premises it needs to be informed to the district authorities responsible for 
the preparation and implementation of offsite disaster plan. 


The measures will include: 


• Allocation of duties among power plant fire brigade, city fire brigade, police, auxiliary 
forces. 


• Co-operation between plant and city fire brigade. 
• Setting up of control stations. 
• Warning of population with sirens, by radio, television or loudspeaker. 
• Evacuation (if required) 
• Setting up of road-blocks, diversion and direction of traffic. 
• Keeping roads clear for operational and rescue vehicles. 
• Arrangement of medical treatment facilities and transport. 


The proposed plant will be designed with adequate inbuilt measures / precautions to 
prevent occurrence of a disaster and its further propagation. 


The plant will be provided with adequate and modern communication facilities which will 
be of paramount importance for immediate exchange of information within the plant and 
outside. In a situation well beyond the control of plant administration, like air raids / 
earthquake, severe flood etc., the plant authorities will have to work in close association 
with district administration. 


9.16.2.1 Post Emergency Relief to the Victims 


The Public Liability Insurance Act, 1991 provides for the owner who has control over 
handling hazardous substances to pay specified amount of money to the victims as 
interim relief by taking insurance policy for this purpose. The District Collector has definite 
role in implementation of this act. After proper assessment of the incident, he shall invite 
applications for relief, conduct an enquiry into the claims and arrange payment of the 
relief amount to the victims. 
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MINE END EMISSIONS CALCULATIONS 


1.0 Introduction: 


Sasan UMPP is developing one of the largest opencast coal mines in India in Private Sector for 


a rated capacity of 20 MTPA. The allotted captive coal mine namely Moher and Moher – 


Amlohri extension, located in Singrauli Coalfield is about 25 km. from the power plant. The 


Captive coal mine is an open cast mine. The net mineable reserves are approximately 470 


Million tonnes. The coal is mainly spread in two seams, namely Turra and Purewa. The Purewa 


is upper mineable seam and overlies Turra seam with a parting in between. The total 


production from the mine is 470.43 MT and the peak coal production is 20 MTPA. 


 


2.0 Mine-End-Emissions 


The following have been considered for Green House Gas (GHG) Emissions during mining 


operation: 


 Methane (CH4)  


 Carbon di Oxide (CO2) and   


 Nitrous Oxide (N2O) - due to spontaneous combustion 


Since the above gases have different potential of global warming, in order to compare different 


GHG emissions, CO2 equivalent called the global warming potential (GWP) for the above 


gases as published by IPCC/EPA is considered.  


 


3.0 Coal Mining Emissions: 


The opencast mine will use Electric driven mining equipment like draglines, rope shovels   and 


RBH drills along with diesel driven mining equipment like rear dumpers, loaders, dozers and 


other support equipment which will run on diesel. In addition to above, power will be required 


for running the mine infrastructure like coal handling plant along with associated conveyors, 


mine water pumping, lighting etc. 


The mine end emissions are calculated on three broad categories. 


a) Due to use of diesel for various equipments running 


b) Due to methane from the mines 


c) Electricity used for construction and equipment running. 


A coal production programme has been developed in line with the coal requirement of power   


plant. Operation of the Heavy Earth Moving Machinery has been planned according to the mine 


operations. The Mine Plan has been approved by the Ministry of Coal, Government of India. 
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4.0 Carbon Dioxide Emissions from Oil usage 


Maximum diesel would be consumed upon reaching the full coal production level of 20 MTPA.    


The estimated diesel consumption is 15095 KL, which will yield maximum CO2. The total 


production of coal in life time is 470.43 Million tones. Year wise diesel consumption, CO2    


emission given below: 


 


Years Diesel Consumption Emission CO2-e 


 KL Factor TPA 


2010-11 810 2.7 2187 


2011-12 3179 2.7 8583 


2012-13 8319 2.7 22461 


2013-14 13167 2.7 35551 


2014-15 15095 2.7 40757 


2015-16 to 


Mine Life 344468 2.7 930063 


Total 385038 2.7 1039602 


CO2 Intensity (g/T of coal mined)=1039602/470.43 2210 


 


5.0 Methane (CH4) Emissions 


Coal is the source of Methane (CH4).  Methane gas is generated during the formation of 


coal through ‘coalification’ process of vegetal matter. 


Many physical and chemical changes, governed by biological and geological factors, occur     


during the coalification processes. Coal bed methane during coal formation occurs in two ways:    


(i)  By metabolic activities of biological agencies (biological process), and 


(ii) By thermal cracking of hydrogen-rich substances (thermogenic process). 


 


Since methane is generated during coal formation processes, all coals invariably contain   


methane. However, the gas content of the coal normally increases with (i) rank of the coal, (ii) 


depth of burial of the coal seams, provided the roof and overburden are impervious to methane 


and (iii) the thickness of the coal seams. 
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6.0 Coal bed methane in Singrauli Coalfield 


Content of coal bed methane is assessed by several factors, amongst which the rank of the       


coal is the most important for CH4 emission. As the Singrauli coal is low rank at lower depth of    


less than 300 m, methane gas is generated during opencast mining operation. The Central       


Mine Planning and Design Institute Ltd (CMPDIL), a Government of India undertaking, project   


report for Moher Sub-Basin, Singrauli Coalfield, has observed the following gas content at 


different depths based the Eddy’s empirical curves: 


Mine Depth, m Gas Content (m3/T) 


Upto 150 1.5 


200 1.75 


250 2.0 


300 2.5 


>300 4.0(avg.) 


,  


Based on the above data, CH4 has been estimated with an emission factor of 1.5 to 2 m3/T 


with respect to the coal production during mining operation and the same has been converted 


into CO2 emission.  The assessed figure is presented below for whole life of the mine. It may 


be noted from the table below that the country specific emission factor for surface mining as 
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per Government of India-GHG report 2007 released in May 2010 is 1.33 m3CH4/Ton of coal 


mined. (1.18 + 0.15, sum of mining and post mining emission factors) 


 


(Source: India: Greenhouse gas emissions – 2007 available at moef.nic.in) 


Year wise Coal Production, CH4 Emission & CO2-e Emission 


Years 


Coal         


Production 


Emission    


Factor (*) CH4 


Conversion 


Factor 


CH4 


Generated CO2-e 


  MT m3CH4/Ton m3 Gg/10^6m3 Gg TPA 


 2010-11 0 1.5 0 0.67 0 0 


 2011-12 2.45 1.5 4 0.67 2 51707 


 2012-13 8.00 1.5 12 0.67 8 168840 


 2013-14 15.00 1.5 23 0.67 15 316575 


 2014-15 20.00 1.5 30 0.67 20 422100 


 2015-16 to 


mine life 424.98 2.0 850 0.67 569 11958937 


Total 470.43 1.95 918 0.67 615 12918159 


(*) based on depth of operation 


CO2 intensity (g/t) =12918159 / 470.43 27460 


 


7.0 Construction Power related emissions 


Construction Power, lighting & other electrical equipment are likely to consume 10311.6 MWh 


of power. This results in CO2 e emission of 10177 Tonnes at the rate of 0.987 T CO2 e / MWh 


as per CEA guidelines. This works out to CO2 intensity of 21.6 g/ T of coal generated. 
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8.0 Total Mine end emissions: CO2-e 


From above-mentioned CO2-e inventory calculations, average CO2-e emissions per Tonnes of 


Coal produced works out to 29692 gm/T of coal OR 29.692 kg/T of coal as shown below: 


 


This study has covered all Green House Gases that are emitted directly or indirectly during     


mining operations. It is represented in g CO2-e / T of coal produced.  


SNo Fuel Average CO2-e Emissions 


g / Ton 


1 Diesel / Oil usage 2210 


2 CH4 mines 27460 


3 Electrical energy  21.6 


 Total 29691.6 


 


The coal production from the mine varies between 2.45 million tons in the first year to 20 million 


tons during the peak of production. The annual CO2-e emission ranges from 72744 Tons to 


593832 Tons based on the production schedule.   
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Abbreviations 
 


 
 
 
 
CEA  Central Electricity Authority India 
DEH  Digital Electro Hydraulic 
ESP  Electro Static Precipitator 
GCV  Gross Calorific Value 
GDP  Gross Domestic Product 
GHG  Green House Gas 
GWP  Global Warming Potential 
HFC  Hydro Fluoro Carbons 
HFO  Heavy Fuel Oil 
HHV  Higher Heating Value 
LDO  Light Diesel Oil 
LSHS  Low Sulphur Heavy Stock 
MCR  Maximum Continuous Rating 
MMT  Million Metric Tons 
MoEF  Ministry of Environment & Forests, Government of India 
NAPCC  National Action Plan for Climate Change 
PLF  Plant Load Factor 
TMCR  Turbine Maximum Continuous Rating 
UMPP  Ultra Mega Power Project 
UNFCCC  United Nations Framework Convection on Climate Change 
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GREEN HOUSE GAS EMISSION STUDY 


 


1.0 INTRODUCTION 


Coal would continue to play a significant role in the Indian power sector. Hence, the important issue 


is to use coal efficiently and in an environment friendly manner. The Integrated Energy Policy of 


Government of Indian also advocates that “efficiency of coal power plants themselves can be 


improved substantially. The average gross efficiency of generation from coal power plants is 


30.5%. The best plants in the world operate with super critical boilers and get gross efficiency of 


42%. Germany is even claiming gross conversion efficiency of 46%. It should be possible to get 


gross efficiency of 38-40% at an economically attractive cost for all new coal-based plants. This 


alone can reduce coal requirement by 111 Mtoe of coal (278 MT of Indian coal). Thus a very high 


priority should be given to developing or obtaining the technology for coal-based plants of high 


efficiency.” 


One of the methods to improve efficiency of thermal power plants is to adopt supercritical steam 


condition, which is also known as super critical technology. This technology is already commercially 


proven world wide and is readily available. Use of super critical technology results in higher turbine 


efficiency and hence better heat rate, which ultimately leads to lower fuel consumption and reduced 


CO2 emissions and other pollutants. 


Recognizing the fact that economies of scale leading to cheaper power can be secured through 


development of large size power projects using latest supercritical technologies, Ministry of   


Power,   Government   of   India,   Central   Electricity   Authority   (CEA)   and   Power   Finance 


Corporation are working in tandem for development of Ultra Mega Power Projects1  4,000 MW 


capacity each. 


 


Sasan Ultra Mega Power Project is the first domestic coal based ultra mega power project     


being developed by Sasan Power Ltd, a wholly owned subsidiary of Reliance Power Limited.      


The project is based on super critical technology, which has higher efficiency than conventional 


sub-critical technology based plants in India. Super critical power plants consume lesser coal per 


unit of power generation and thus produce less carbon-dioxide. This is India’s contribution to clean 


green power for sustainable economic growth and ensuring power to all. 


 


2.0 INDIA’s LOW CARBON GROWTH STRATEGY 


India is faced with the challenge of sustaining its rapid economic growth while dealing with the 


global threat of climate change. In order to achieve a sustainable development path that  


1 HTTP://WWW.PFC.GOV.IN/MOP_UMPP.PDF 
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simultaneously advances economic and environmental objectives, the National Action Plan for 


 Climate Change (NAPCC)2 has been designed. The NAPCC hinges on the development and      


use of new technologies. There are Eight National Missions which form the core of the National 


Action Plan, representing multi-pronged, long-term and integrated strategies for achieving key 


goals in the context of climate change. 


The focus will be on promoting understanding of climate change, adaptation and mitigation,   


energy efficiency and natural resource conservation. The missions cover Solar, Enhanced     


Energy Efficiency, Sustainable habitat, Water, Sustaining Himalayan ecosystem, Green cover, 


Sustainable Agriculture and Strategic Knowledge for Climate Change. 


NAPCC propagates use of Supercritical and ultra-supercritical plants since these can achieve 


efficiencies of 40 and 45% respectively, compared to ~35% achieved by sub-critical plants. NAPCC 


acknowledges that since coal-based power generation will continue to play a   major role in the next 


30-50 years, it would be useful, wherever cost-effective and otherwise suitable, to adopt 


supercritical boilers, which is a proven technology, in the immediate future, and ultra-supercritical 


boilers when their commercial viability under Indian conditions is established. 


 


3.0 MITIGATION OF GREENHOUSE GASES  


The Government of India has conveyed to the United Nations Framework Convention on 


Climate Change (UNFCCC) that India will endeavour to reduce the emissions intensity of  


its GDP by 20-25% by 2020 in comparison to the 2005 level through domestic voluntary 


mitigation actions.3 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
2 HTTP://PMINDIA.NIC.IN/CLIMATE_CHANGE.HTM 
3HTTP://UNFCCC.INT/FILES/MEETINGS/APPLICATION/PDF/INDIACPHACCORD_APP2.PDF 
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4.0 OBJECTIVE OF THE STUDY 


The objective of this study is to assess the entire emissions inventory including greenhouse 


gas emissions of the power plant with appropriate emission factors. The study covers 


emissions during construction phase, commissioning period and operations thereafter. 


In this report, the following issues are addressed. 


a. Scope 1 and Scope 2 GHG emissions  inventory as per the Greenhouse gas protocol  


b. Project design features to maximize the conversion efficiency. 


c. Assumptions & predictions of assessment of greenhouse emissions from the project during 


its life cycle. 


d. Comparison with CEA, Government of India guidelines. 


 


5.0 SALIENT FEATURES OF SASAN UMPP 


Sasan UMPP has six units each of 660 MW operating on super critical parameters. The salient 


features of the power plant are given below: 


 


 


Steam Generator:   


With a steaming capacity of 2134 TPH, at Super heater pressure 259 kg / cm2 and super heater 


temperature 571 °C. The salient features are: 


a) The Steam Generator is a once through, water tube (Spiral / Vertical), direct pulverized coal 


fired, top supported, balanced draft furnace, single reheat, radiant, suitable for out door 


installation. The gas path arrangement is of two pass type.  


 







SASAN POWER LIMITED                                                                                                                                                   SASAN UMPP 
 


 
PLANT GREEN HOUSE GAS EMISSION STUDY (Rev - 3) Page 7 of 15 


 


b) The furnace is radiant, dry bottom type with tangential wall firing and enclosed by water cooled 


and all welded membrane walls. The furnace bottom is suitable for installation of a water 


impounded bottom ash hopper.  


c) The coal burners designed are of low NOx emissions type to meet the International Standards. 


d) Start-up, warm up and low load (up to 40%) carrying shall be done by HFO / LDO/ LSHS. The 


pulverizers are of vertical spindle type, bowl mills.  


e) A balanced draft system with two axial type FD fans and two axial type ID fans and two tri-


sector regenerative rotary type air pre-heaters. 


f) Boiler is designed for variable pressure operation. 


Steam Turbine:  


The salient features are: 


a) The turbine is of tandem compound, single reheat, regenerative, condensing, multi cylinder 


design with combined HP-IP and two LP cylinders, directly coupled with generator suitable for 


in door installation.  


b) The fixed blades of the last one or more stages shall be hollow and be provided with slots to 


draw away water droplets to the condenser. The LP rotor blades are designed to operate in 


speed range corresponding to 47.5 Hz to 51.5 Hz grid frequency. 


c) The turbine is provided with an electro hydraulic governing / DEH system with suitable back up.  


 


ESP: 


The Electro Static Precipitator (ESP) is designed with an efficiency of 99.97% to limit suspended 


particulate matter concentration to 50 mg/Nm3. 


 


Stack: 


 Two stacks of 275 m are provided to ensure adequate dispersion of SO2 emissions as per Indian 


Environmental Standards. Each stack is provided with three flues. As per the environmental norms, 


the flue gas velocity at the stack outlet is maintained as 25 m/s 
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6.0 ASSESSMENT OF EMISSIONS:  
   The main Green House Gas emissions generated in the coal fired thermal power station are:- 


a) Carbon di Oxide (CO2) - due to combustion 


b) Methane (CH4) - From handling/storage of coal 


c) Nitrous Oxide (N2O) - due to combustion 


Apart from the above, other minor green house gases in a thermal power plant are: 


a) HFCs - from Air conditioners 


b) SF6 – from electrical systems 


 


 


 


7.0 FUEL CHARACTERISTIC 
 
The captive coal for SASAN UMPP is linked from a Moher-Moher Amlohri extension mine near 


SASAN village. The mine is developed in two parts and blended coal will be used. The average 


quality of coal from the mine “As Received” is given below:  


Parameter % Composition 


Ash + Moisture (%) 36.54 


Volatile Matter (%) 21.61 


Fixed Carbon (%) 41.37 


Sulphur (%) 0.48 


GCV (kCal/kg)  4445 
 
 The carbon fraction derived from the above data is 47.93%, Nitrogen: 1.67% 


 


CO2 


NO2  


SO2 


COAL  


COMBUSTION 


N2 + O2 
(AIR) 


H2O 


ASH 


HEAT  POWER 


HEAT LOSS TO  
COOLING WATER 


WATER 


COAL Due to combustion of coal, 
CO2 is produced, which is one 
of the main green house 
gases. High temperature 
combustion also produces 
Nitrogen oxides, NOx.  
Since coal contains sulphur, 
SO2 is also generated. 
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8.0 RANKINE CYCLE 


In the steam turbine, the thermal energy of the steam is converted into mechanical energy. The 


steam turbine operates on Rankine cycle. In super critical system the water in the boiler is 


converted into steam beyond critical point as shown in the figure below. Steam turbine cycle 


efficiency (usually represented in terms of Heat rate) depends on steam parameters i.e. higher 


the steam parameters, better the turbine efficiency.  


As steam parameters remain relatively constant, the Turbine Heat rate of 1900 kCal/kWh 


guaranteed by turbine manufacturer has been considered. Since units would be operated at high 


PLF (over 90%), it is possible to achieve the guaranteed heat rate of the turbine. 


 


 
9.0 POWER PLANT PERFORMANCE  


The power plant performance is summarized as given below:-  


Parameter Unit Value Remarks 


Turbine heat rate kCal/kWh 1900 Guaranteed by Turbine manufacturer 


GCV of Coal on “As 


Received Basis”  


Kcal/kg 4445 HHV  


Plant Load Factor % 90 Expected Annual Average  


Annual coal 


consumption 


MTPA 14.99 For the above parameters 


Specific Oil Con. ml/kWh 0.2 Based on industry experience confirmed 


by power sector expert (Intermittent) 


Annual Generation  kWh 31221 X 106 Calculated based on 90% PLF for 6X660 


MW 
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10.0 GREEN HOUSE GAS (GHG) EMISSIONS  


The GHG emissions are based on excess air of 20 to 25% corresponding to excess oxygen 


content of 3 – 4 %. Since different GHG have different potential of global warming, in order to 


compare different GHG emissions, CO2 equivalent called the Global Warming Potential (GWP) 


for the above gases as published by IPCC/EPA is considered. Same is provided below:   


Description Value 


CO2 1 


CH4 21 


N20 310 


R-407C 1610 


R-410A 1725 


R-134A 1300 


SF6 23900 


 


Apart from the above, other gases likes NOx, Sox and CO etc are also generated in the power 


plant. These are known as pollutants and do not directly contribute to global warming. However 


the quantity of these pollutants is also calculated. 


 


11.0 POWER PLANT EMISSIONS DURING OPERATIONS   


All the emissions of the thermal power plant operation are computed. The emission factors are 


based on the power industry practice. 


Carbon Dioxide Emissions (CO2) 


CO2 emission is due to combustion of coal & Oil in the furnace. The CO2 impact is assessed 


based on the emission factor and annual coal consumption. The total quantity of CO2 


estimated to be generated annually and the Intensity is tabulated below:- 


CO2 Emissions   


   Emission Factor Annual emission (MTPA) CO2 intensity g/ kWh 


  Coal 1.722 25.80 826.6 


  Oil 2.7 0.0169 0.54044 


 Coal & Oil  25.8169  


Emission factor is based on carbon fraction; Oxidation factor – 98% as per CEA guidelines; MTPA 


– Million Tons/ Annum 
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Nitrous Oxide (N2O) 


N2O is generated from the reaction of Nitrogen in the fuel with oxygen and is part of the NOx 


gases. N2O has a Global warming potential (GWP) of 310. The quantity of N2O is estimated to 


be in the order of 1 PPM in the flue gas. Based on this, the quantity of N2O generated with 


intensity as equivalent CO2 is 2.28 g/kWh. This works out to emission of 0.0712 MTPA. 


Methane (CH4) 


Coal stack yard in power plant is a source of CH4. The GWP of CH4 is 21. This is estimated 


based on the emission factors applicable for coal at the plant end. Since crushed coal stacked 


at the plant end is compacted and regularly watered, CH4 generated at the stack yard is likely 


to be negligible. However the estimated CH4 quantity from the stack yard is calculated and the 


intensity in equivalent CO2 is 0.056 g/kWh, which cumulates to 0.001748 MTPA. 


 


Refrigerants: 


The refrigerants used in the Air conditioning equipment are the source for HFC gases in the 


Power plant. The GWP of these gases used in the power plant are in the range of 1300-1700. 


Even though there is little possibility of leakage, the quantities are calculated based on the 


power plant experience. The refrigerant consumption is calculated and the equivalent intensity 


is 0.0024 g/kWh and accounts to 0.0001 MTPA. 


 


Sulphur Hexa Fluoride (SF6): 


SF6 is used in the Electrical systems. It has a GWP of 23900. While the systems are designed 


and operated for zero leakage, the quantities are calculated based on most probable condition 


based on industry experience confirmed by the power plant expert. The calculated SF6 


intensity as CO2 equivalent based on the GWP is 0.0215g/kWh and amounting to 0.0007 


MTPA. 
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From the above data, the total CO2 emissions for 6x660 MW are tabulated below:- 


1 CO2 Emissions    


   CO2 intensity g/ kWh Annual Emission MTPA 


  Coal 826.6 25.8 


  Oil 0.54044 0.0169 


  Carbon Equivalent of    


2 N2O Emissions 2.28 0.0712 


3 SF6 Emissions 0.0215 0.0007 


4 Refrigerants 


Emissions 


0.0024 0.0001 


5 CH4 Emission 0.056 0.001748 


    829.43 25.895 


The above GHGs emission annually totals to 25.895 MTPA and 99.65% of it due to coal 


combustion. 


 


NOx Emissions: 


NOx is formed during combustion process due to reaction of Nitrogen in combustion air with 


excess Oxygen in the furnace called as Thermal NOx and oxidation of nitrogen in the coal    


referred to as fuel NOx. 


 


NOx production is strongly affected by two factors: temperature at which combustion takes       


place and amount of oxygen available during combustion. Controlling these parameters      


provides a way to control quantity of NOx generated. This is achieved using a low NOx burner.      


A low NOx burner is designed to create an initial combustion region for the pulverized coal   


particles where the proportion of oxygen is kept low. When this happens, most of the available 


oxygen is captured during the coal combustion process, leaving little oxygen to react with   


nitrogen. 


To achieve this, some of the air needed to burn the coal completely is prevented from entering    


the initial combustion region with the coal; instead it is delayed briefly, and being admitted to 


this primary region after some of the combustion has been completed, known as staged 


combustion. This procedure can reduce the level of NOx. The total NOx emission as per our 


calculations for above-mentioned coal with low NOx burners is estimated to be around 175 


g/GJ which is equivalent to 501 mg/NM3. 


 







SASAN POWER LIMITED                                                                                                                                                   SASAN UMPP 
 


 
PLANT GREEN HOUSE GAS EMISSION STUDY (Rev - 3) Page 13 of 15 


 


n as a whole.   


SO2 Emissions:- 


The sulphur of Indian coal consists of organic sulphur, pyritic and sulphate sulphur. The organic 


sulphur is approximately 51% of total sulphur content for Sasan coal. As per the power sector 


expert, about 1/3rd of the inorganic sulphur is also taking part in the combustion process along 


with Organic sulphur. The SO2 formed works out to 3026 mg/kWh which is equivalent to 


843.36 mg/NM3 . Even though the specific oil is very less, considering its impact, on 


conservative estimate, quantity would be around 2 mg/NM3. The total SO2 works out to 846 


mg/NM3 totaling to 94756 TPA for the statio


 
Carbon Monoxide Emissions:- 


The combustion is tuned to ensure complete combustion with minimum excess air and no CO 


formation. However for the purpose of this study, a minimum of 40 ppm of CO is considered    


which may occur occasionally. This works out to 0.1490 g/kWh and is equivalent to 42 mg/NM3. 


The total CO emission works out to 4.652 TPA for the station as a whole.  


Suspended Particulate Matter Emission including PM10:- 


High efficiency i.e. 99.97% ESP’s are provided, designed for an emission of 50 mg/NM3 under 


worst conditions. During normal operation this would be further less. This works out to 5600 


TPA for the station as a whole.  


 


12.0 GREEN HOUSE GAS (GHG) EMISSIONS DURING CONSTRUCTION & COMMISSIONING 


The SASAN UMPP has 6X660MW units. The construction and commissioning phase of the 


plant is spanning over 5 years i.e. from 2010-11 to 2014-15.  


 


During construction the CO2 emissions are due to diesel consumption @ 3000 KL for earth 


moving equipment and material handling equipment operation and construction power of 44 MU 


per year. The CO2-e per year during construction period is 51528 Tons as per table below. 


 
Sl No Type/Qty  Emission factor Emissions 


01 Diesel/ 3000 KL 2.7 T CO2-e/KL 8100 
02 Construction Power/44 MU 0.987 T CO2-e/Mwhr 43428 


Total CO2-e per Annum 51528 
 


During the first three years (from 2010-11 to 2012-13) the erection activity is at its peak. 


Subsequently due to readiness of units for commissioning, the CO2 emissions taper down. 


Also the construction power will be supplied from the commissioned unit. The year wise CO2-e 


emissions during construction phase are shown below: 







SASAN POWER LIMITED                                                                                                                                                   SASAN UMPP 
 


 
PLANT GREEN HOUSE GAS EMISSION STUDY (Rev - 3) Page 14 of 15 


 


 
Sl No Year Fuels CO2-e 


01 2010-11 Diesel+ Construction power from external 
sources 


51528 


02 2011-12 --do-- 51528 
03 2012-13 --do-- 51528 
04 2013-14 Diesel 18957 
05 2014-15 --do-- 4050 
06 2015-16 Diesel for misc. construction activities 2000 


Total 179591 
 


The cumulative CO2-e from construction phase is 179591 Tons. 
 


The CO2-e during commissioning phase is as shown in the table: 
 


Type of fuel Units Qty Emission factor CO2-e generated 


LDO (Diesel) kL 16141 2.7 T/kL 43581 


HFO kL 34969 2.7 T/kL 94416 


Coal MT 0.336 1.72 T/T 577920 


Start up 


Power 


MWh 43200 0.987 T CO2-e 


/MWh 


42638 


TOTAL CO2-e during commissioning 758555 


 
The total CO2-e emission during Project phase which includes construction and 


Commissioning is 938136 Tons.  


 
13.0 TOTAL GHG EMISSIONS FROM SASAN UMPP 


The total emissions during Construction, Commissioning and operation are shown below: 
 


                                                                               (Values in Tons of CO2-e) 
Activity Period CO2 emission (MT) 


Construction 2010-11 to 2015-16 179591 
Commissioning 2013-14 to 2014-15 758555 


Operation 2013-14 to 2038-39 634305000 
TOTAL (Million MT) 635.24 


 


14.0 CONCLUSIONS: 


From the above study, the CO2-e emissions from the plant are 829.43 gm/kWhr. It could be 


observed that Green House Gas Emissions from the projects are less than the National baseline 


data of 944 gm CO2-e/kWh for power stations employing super critical technology.  
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At SASAN UMPP by employing super critical technology with higher steam parameters, the 


project would consume approximately 1.25 million Tons of less coal per year compared to sub-


critical plants of similar size. Compared to CEA baselines for sub-critical and super critical 


technologies, the annual CO2 emission reductions for same amount of electricity produced are 


shown below: 


CEA Baseline reference4 Parameter 


Sub-Critical Super-critical 


SASAN UMPP 


CO2  Intensity (g/kWh) 1000 944 826.6 


MU generated @90% PLF 31221 31221 31221 


CO2 emissions in MTPA 31.22 29.47 25.80 


CO2 emission reduction MTPA 5.42 3.67 Base 


 


By deploying Super-critical technology, Sasan Project would abate CO2 emissions by 


91.75 Million Tons (3.67X25) over 25 years of Project life with reference to CEA baseline 


reference of 944 g/kWh.   


 


However during actual operation of the power plant, the energy conversion efficiencies will be 


improved further as a result of following planned efforts, thereby reducing the Green House        


Gas Emissions:- 


a) Combustion tuning will be done regularly 


b) Best O & M practices will be adopted 


c) Continuous monitoring of process parameters to maintain design values 


Similarly best available control technologies would be adopted for mining operations, thereby 


reducing the emissions further. 


Both the power plant and the mining operations would be operated efficiently, effectively in a 


environmentally friendly manner adopting all energy conservation factors to achieve the     


economic development of India and support its strategies for Low Carbon Emissions. 


 


 


 


 


 


 


 


4 CEA Baseline database Version 05, Nov 2009 available at www/cea.nic.in 
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EXECUTIVE SUMMARY:  I 


0   EXECUTIVE SUMMARY 


i) Sasan Power Limited (SPL), a subsidiary of Reliance Power Limited, is a shell company 
developed by the Government of India for development of captive pit-head coal based 
3,960 MW Sasan Ultra Mega Power Plant using coal from Moher and Moher - Amlohri 
Extension Coal Blocks (also referred to as Sasan Coal Mines) located near villages 
Moher and Amlohri, Waidhan Tehsil, Singrauli District in Madhya Pradesh State, India. 
The shell company “SPL” was transferred to Reliance Power Limited by the Power 
Finance Corporation, Government of India following successful bidding by R. Power. 
 


ii) SPL has obtained funding from lenders including the US EX-IM Bank, requiring the 
borrower to comply with the requirements of the Equator Principles (July 2006 Edition 
as amended in June 2013) and the Performance Standards (as revised in January 2012) 
of International Finance Corporation (IFC). 
 


iii) This Annual Monitoring Reporting on Environmental, Social, Health & Safety 
Performance has been prepared for the year 2017-18 to describe about the 
performance of Sasan Coal Mines complying with the requirements of the lenders.  
The report mainly covers the following: 
a) About Sasan Coal Mines operation  
b) Environmental, health and safety, social and security management; 
c) Prevailing labour and working conditions; 
d) Pollution prevention and abatement initiatives; 
e) Communities health, safety and security; 
f) Land acquisition and R&R;  
g) Biodiversity; 
h) Compliance status of the statutory requirements and applicable regulations; and  
     Cumulative Impacts. 
 


iv) The Moher and Moher – Amlohri Extension Opencast Coal Mines are located in the 
South-Western part of the Moher Sub-Basin in Singrauli Coalfields.  Land involved for 
Sasan Coal Mines is 2,044 hectares (Ha) including 1,539 Ha (i.e. 15.39 sq. km) for the 
mine lease area and additional of 498 Ha for external OB Dump and infrastructure 
development.  SPL obtained all approvals for opencast mining operations prior to start 
of mine development activities.   
 


v) The mineable coal reserves in Sasan Coal Mines are 470.43 million tonnes involving 
1,893 million cubic meter of overburden with average stripping ratio of 4.03.  The life 
of the mines is 29 years at 20 million tonnes per annum (TPA) of approved production 
capacity.  
 


vi) Coal production started in September 2012 using opencast method of mining by 
drilling and blasting for both overburden and coal extraction.  Front-end loader and 
dumper combination is used for coal production while shovel dumper and dragline 
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combination is used for overburden removal. Over 100 number of heavy earth moving 
machineries (HEMMs) consisting two draglines, six electric rope shovels, 54 nos. of 240 
tonne class dump trucks, dozers, graders, drills, etc. have been deployed in the mine 
for coal overburden removal and coal production.   
 


vii) Coal from primary and secondary crushers is transported through single flight covered 
Overland Conveyor (OLC) of 14.5 km to Sasan UMPP. 


 
viii) There is water requirement of ~1,000 m3/day for dust suppression and domestic use, 


which is met from mine water, rainwater harvesting collected in siltation pond and 
additional water supplemented through water supply from Sasan UMPP. 


 
During the year FY 2017-18 coal production was 18.00 million MT with OB handled of 
77.37 million bankable cubic meter (BCM) and 17.96 MMT Coal Dispatched. As on 
March 31, 2018, the cumulative coal production was 63.36 million tonnes, cumulative 
coal despatch of 63.08 million tonnes and cumulative OB removal of 294.98 million 
BCM.  During the year 2017-18, the gross power generation from the plant of 31792.58 
million units (MUs) and net energy sent out as 29908 MUs with Station Plant load 
factor (PLF) of 91.6%. 
 


i) SPL has developed a detailed Operation phase Environmental and Social Management 
Plan (O-ESMP). The Plan covers EHS policy, mitigation measures to minimize adverse 
impacts; organizational structure for operating EMS with defined roles and 
responsibilities.  As on March 31, 2018, there were 1,485 (skilled and unskilled) 
manpower for operations and maintenance related assistance. The organization 
comprising of Chief Project Director, Project Director, Mines Manager, Head 
Environment, Head Safety, Head R&R and Head Security for implementation of 
mitigation measures under the O-ESMP.  Security department handles security and fire 
functions.   
 


ii) SPL is complying with the requirements of labour license, payment of minimum wage, 
employees’ provident fund (EPF), filling of returns under various labour and mining 
legislations etc.  SPL has got safety related licenses/approvals for the mining 
operations. 
 


iii) A safety management system exists with defined roles and responsibilities for each 
level. SPL focuses on strict implementation of Environment and H&S Policies. Safety 
department reports directly to the top management.  As of March 31, 2018, Safety 
Department has one vacancies i.e. Head of the Safety Department . Currently, safety 
department is headed by Mr. Gajanan Jibhakate, Safety Officer (MMC) who directly 
reports to Chief Project Director of Mines with dotted line reporting to Mines 
Manager.  The Safety Head is empowered to stop any unsafe work irrespective of any 
commercial consequences. Safety teams regularly meet the top management to brief 
them about safety practices at site and also provide suggestions for improvement. 
Safety Committee meetings are held on monthly basis. Risk assessment and hazard 
analysis procedures are available.  Work permit system exists for routine or sudden 
break down maintenance jobs.  The work permits are issued by the engineers with a 
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communication to Safety Department.  Vocational training is provided to all employees 
working in the mines prior to their deployment. HEMM operators are trained on 
simulators prior to on the job training.  Need based training is also imparted in case an 
employee remained away from work consecutively for 30 days. SPL has got a fire 
tender with water and foam facility and ~800 nos. of fire extinguishers to meet an 
emergency situation. 
 


iv) As per the safety statistics, during the year 2017-18, there were 1.91 million safe man 
hours and reporting of 06 first-aid injuries, 01 near miss incidents, No loss time injuries 
recorded. 


v) Onsite and Offsite Emergency Response Plans are available covering risks including 
overburden dump sliding, mine fire, explosion due to storage and use of explosives 
including composition of committees and teams for off-site emergency measures and 
evacuation. 


 
vi) Pollution Control systems include effluent treatment plant of 50 m3/hour; three bio-


digesters for sewage treatment; catch drains for collection of storm water leading into 
sumps and siltation ponds; garland drains along OB dumps to arrest discharge of runoff 
with silt and sediments; check dams and siltation pond of 360,000 m3 capacity to de-
silt runoff and mine water for reuse in dust suppression.  Controlled blasting is done 
during day time only using delay detonators and other measures to control ground 
vibration, air overpressure and fly rock generation. 
 


vii) Fugitive dust emission is control by i) water sprinkling on haul road and areas of dust 
generation through five water sprinklers (each of 70 m3 capacity); ii) Maintaining low 
speed limits prescribed for HEMMs on haul road; iii) Drills provided within built dust 
extraction system; iv) controlled blasting.  
SPL has recovered cumulative 499747 cubic meter of topsoil for use in     reclamation, 
slope stabilization, greenbelt development etc.  As on March 31, 2018, the available 
topsoil in the stockyard after its utilization in greenbelt development and maintenance 
activity was 2200  m3. 


 
viii) Environmental monitoring is being carried out through manual monitoring 


arrangements using government approved laboratory. Emission of particulate matter, 
SO2 and NO2 from diesel generators remained within the prescribed Indian standards.  
Emission of particulate from primary crusher remained well within the Indian and IFC-
WB norm of 50 mg/Nm3.  To control air emissions, all vehicles are properly maintained 
and vehicular emissions are kept under control by ensuring issue of Pollution under 
Control (PUC) certificates periodically. Transportation of coal from secondary crusher 
up to Sasan UMPP is carried out through a covered single flight overland conveyor with 
provision of water sprinkling at all coal transfer points.   
 


ix) Fugitive dust with respect to suspended particulate matter (SPM) and particulate 
matter of size less than 10 µm (PM10) were monitored at five locations within the dust 
prone areas in the mines on monthly basis during April 17 to March 18 by government 
approved laboratories. The annual average of SPM was observed as 418.0 microgram 
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per cubic meter (µg/m3) (ranging from 322 µg/m3 to 496.0 µg/m3) as against the 
corresponding Indian Standards of 500µg/m3 showing the values remained within 
prescribed limit.  The annual average of PM10 was observed as 150 µg/m3 (ranging 
from 91.0 µg/m3 to 239.0 µg/m3) as against the corresponding Indian Standard of 250 
µg/m3 showing the values remained within prescribed limit.  The contents of metal 
contents of SPM with respect to mercury (Hg), arsenic (As), Lead (Pb), chromium (Cr) 
remained below their detection limits. 


 
x) Ambient air quality (PM10, PM2.5, SO2 and NOx) monitoring is being done on manual 


basis at eight locations twice a week throughout the year 2017-18 on 99 days of 
monitoring through government approved laboratories.  The results of the ambient air 
quality were observed within the prescribed Indian Standards. 
  


xi) Equivalent noise levels for day time (Leq day) and night time (Leq night) were 
monitored on monthly basis for 24 hours at six locations three within and remaining 
three in the surrounding villages.  The monitored equivalent values in the surrounding 
villages remained less than prescribed Indian and IFC-WB standards (for residential 
areas) of Leq day of 55 dB(A) and Leq night of 45 dB(A). 
 


xii) Work place noise monitoring is being conducted on monthly basis at six locations.  The 
levels were remained below the prescribed noise Indian and IFC-WB standard of 85 
dB(A).   
 


xiii) Potable, groundwater and surface water quality is being monitored on monthly basis.  
The monitored values have been found well below the prescribed drinking water 
norms of Bureau of Indian Standards (IS:10500).  
 


xiv) The quality of treated effluent from ETP outlet, treated sewage from bio-digesters, 
mine pit water and siltation pond water were conforming to the Indian standards.  
 


xv) SPL is monitoring of ground vibrations and air overpressures with every blast at 
structures within and surrounding the mines during April 2017 to March 2018.  The 
monitored ground vibrations and air overpressure remained within the DGMS 
(Directorate General of Mines Safety) prescribed limits.  
 


xvi) SPL has taken up initiatives for community health & safety and security.  SPL is 
sponsoring two schools and two health centres in R&R colonies of Sasan UMPP and 
Sasan Coal Mines. SPL’s R&R and CSR teams are maintaining cordial relations with the 
community through various interventions. SPL ensures that specific instructions are 
followed up by the security personnel while interacting with the community ensuring 
there is no use of force against community. 
 
 


xvii) Moher and Moher-Amlohri Extension Coal Mines involves 2,044 Ha of total land which 
comprises of 1,546 Ha for the mine lease area and 498 Ha for overburden dump area 
and the associated infrastructure area. Of 2,044 Ha, there is 1,197 Ha of forestland, 







 


 


EXECUTIVE SUMMARY:  V 


182 Ha of government land and 665 Ha of private land. Out of 665 Ha of private land, 
there is 101 Ha of disputed private land involved in the mine lease area, which is 
claimed by NCL on which land acquisition is not completed.  There are 1,171 home 
oustee PAFs. As on March 31, 2018, 730 PAFs were allotted plots or a house on plot, as 
per their choice in Krishna Vihar R&R Colony. 


 
xviii) To the PAFs, SPL is providing R&R benefits in terms of old age pensions to 124 project 


affected persons (PAPs) of equal to or above 60 years of age and widows & 
handicapped 15 PAPs. Sustenance allowance is paid to 183 PAPs (land and home 
oustees) that are yet to receive employment for over three years since handing over of 
their land, assets of residential houses involving over 0.5 acre/person for ST/SC 
communities and above 1.0 acre for the General Category. The allowance is in the 
form of a monthly payment for the life of the Project at the amount of unskilled 
minimum wages that are declared on a 6-monthly basis. There are 531 eligible PAPs 
for sustenance allowance. Of this, only 183 PAPs who have shifted are benefiting the 
sustenance allowance. 
 


xix) Livelihood generation for PAPs include 18 PAPs directly employed by SPL in the project, 
113 employed at RHRS roll and 179 PAP engaged through other agencies  and 35 
women PAPs undergoing tailoring training.   
 


xx) Grievance redressal of PAPs is done through public hearing, applications received by 
local administration and those reported at Krishna Vihar R&R Colony. Grievance 
register is being maintained by SPL. 
 


xxi) There is biodiversity loss due to loss of vegetation by way of diversion of forestland for 
development of Sasan Coal Mines. Forestland involved in the mine lease area is 1,064 
Ha and in the OB dump area it is 133.19 Ha. SPL has deposited funds to the State 
Forest Department to undertake compensatory afforestation in 2,130 Ha of forestland 
in 24 compartments. SPL has been developing greenbelt and as on March 31, 2018, SPL 
planted 16752 plants survived at a survival rate of 86.91%.  SPL has also developed and 
implementing pesticide management plan with the aim to minimize impact on 
biodiversity. 
 


xxii) SPL has been periodically submitting compliance status of conditions of environmental 
clearance, forest clearance, consent to operate and environment statement along with 
the environmental monitoring reports to Ministry of Environment, Forests, and 
Climate Change and Madhya Pradesh State Pollution Control Board. No legal case is 
pending in any court of law on environmental matters.  However, as on March 31, 
2018, there were six cases pending in the High Court at Jabalpur which included four 
cases on claim for R&R benefits and remaining two cases on land ownership dispute 
among title holders both for Sasan UMPP and Sasan Coal Mines. 
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1   INTRODUCTION  


1) Sasan Power Limited (hereinafter referred to as SPL), a subsidiary of Reliance Power 
Limited is a shell company developed by the Government of India for development of 
captive pit-head coal based 3,960 MW Sasan Ultra Mega Power Plant using coal from 
Moher and Moher - Amlohri Extension Coal Blocks (hereinafter referred to as the 
Sasan Coal Mines or Moher and Moher-Amlohri Extension Coal Mines) near villages 
Moher and Amlohri, Waidhan Tehsil, Singrauli District in Madhya Pradesh State, India.  
 


2) As per the UMPP scheme, Sasan Coal Mines initially developed through a Special 
Purpose Vehicle (SPV) by the authorized nodal agency Power Finance Corporation 
(PFC), a Government of India undertaking. Initial development activities such as site 
selection, allocation of coal mine wherever applicable, acquisition of land, obtaining 
major clearances and approvals was entrusted with PFC. Through International 
Competitive Bidding process the coal mines project was transferred to the successful 
bidder quoting lowest levelised power tariff for Sasan UMPP. 


 
3) The Moher and Moher – Amlohri Extension Opencast Coal Mines are located in the 


South-western part of the Moher Sub-Basin in Singrauli Coalfields.  The land involved 
for mines is 2,044 hectares (Ha) including mine lease area of 1,539 Ha. SPL acquired 
land and completed mine development work after obtaining all approvals for opencast 
mining operations.  Transportation of coal from the mines to the plant is carried out 
through single flight covered Overland Conveyor (OLC). 


 
4) SPL has obtained funding from lenders - the Equator Principles Financial Institutions 


(the lending EPFIs) and Export Import Bank of the United States (the US EX-IM Bank), 
requiring the borrower to comply with the requirements of the Equator Principles (July 
2006 Edition as amended in June 2013) and the Performance Standards (as revised in 
January 2012) of International Finance Corporation (IFC). 
 


5) This AMR report covers environmental, social, health and safety (EHSS) performance of 
Sasan Coal Mines for the period from April 2017 to March 2018.  For AMR 2017-18 of 
Sasan UMPP refer to separately issued standalone report. 
 
 


1.1 OBJECTIVE & SCOPE OF THE AMR – ESHS PERFORMANCE MONITORING  


6) The objective of the AMR is to assess and report to the lenders the environmental, 
social, health and safety performance through monitoring and compliance review of 
Sasan Coal Mines operations. 
 


7) The scope of the AMR includes assessment and reporting of ESHS performance of 
Sasan Coal Mines during 2017-18 as per the reference framework comprising of a) the 
Equator Principles of July 2006 and amendment June 2013 as adopted by of EPFIs; b) 
IFC’s Performance Standards for Environmental and Social Sustainability (as revised in 
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January 2012) including IFC EHS General Guidelines, April 2007 and IFC’s EHS 
Guidelines for Mining, December 2007; c) Environmental Procedures and Guidelines of 
US EX-IM Bank (August 2008); and d) International Conventions and Treaties to which 
India is a signatory. Under the reference framework, the scope covers assessment of 
the following: 
a) Sasan Coal Mines Operations  
b) Environmental, health and safety, security and social management; 
c) Prevailing labour and working conditions; 
d) Pollution prevention and abatement initiatives; 
e) Communities health, safety and security; 
f) Land acquisition and R&R;  
g) Biodiversity; 
h) Compliance status of the statutory requirements and applicable regulations; and   


Cumulative Impacts. 
 


 
1.2 APPROACH & METHODOLOGY FOR AMR ESHS PERFORMANCE REPORTING  


8) The approach and methodology adopted for ESHS AMR 2017-18 of Sasan UMPP is 
based on ESHS monitoring, regular consultations with stakeholders and compliance 
reporting to regulatory agencies. 
 


1.3 LAYOUT OF THE REPORT 


9) The layout of this AMR of Sasan Coal Mines is as follows:  
 
Chapter 1 (this section) provides introduction, scope of work, objectives and scope of 


the AMR ESHS Performance, limitations, approach and methodology 
adopted and layout of this report; 


 
Chapter 2 Presents Sasan Coal Mines operations including power generation during 


2017-18;  
 
Chapter 3 Presents environmental, health & safety, social and security management;  
 
Chapter 4 Presents labour and working conditions including safety management 


system and statistics of incidents reported in 2017-18; 
 
Chapter 5 Presents pollution control and environmental monitoring conducted during 


2017-18; 
 
Chapter 6 Presents community health, safety & security initiatives taken up by SPL 


during 2017-18; 
 
Chapter 7 Presents land acquisition and R&R of Project Affected People related 


initiatives taken up by SPL during 2017-18; 
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Chapter 8 Presents biodiversity aspects under implementation; and   
 
Chapter 9 Presents compliance status of environmental approvals and cumulative 


impacts. 
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2   SASAN COAL MINES OPERATIONS  


2.1 LOCATION OF MOHER & MOHER–AMLOHRI EXTENSION OPENCAST COAL MINES  


10) The Moher and Moher – Amlohri Extension Opencast Coal Mines are located in the 
South-Western part of the Moher Sub-Basin in Singrauli Coalfields and covers an area 
of about 15.39 sq. km. The Moher Coal Block (of 10.79 sq. km) is contiguous with 
Amlohri Coal Block of M/s. Northern Coalfields Ltd. (NCL) in the east, Semaria Coal 
Block in the west, Gorbi Block-B in the North. The Moher-Amlohri Extension Coal Block 
(of 4.69 sq. km) has Amlohri geological block in the south, Moher Block in the west, 
Nigahi North extension and Nigahi Dip Extension in the east and Bijul underground 
mines in the north. 
 


11) Sasan Coal Mines can be accessed through Varanasi Airport through State and National 
Highways (NH 19, NH 35, SH 5A, NH 39) followed by district roads covering a distance 
of 250 km.  
 


2.2 COAL MINING  


2.2.1 Overview  


12) The total land involved for Sasan Coal Mines is 2,044 hectares (Ha). Out of the total 
land area, the mine lease area is 1,546 Ha and an additional 498 Ha has been identified 
for external OB Dump and Infrastructure development. 
 


13) Coal production started in September 2012 from the southern pit and since then coal 
production is being done from southern pit, it progressed to middle pit. Now Northern 
Pit is also developed and production of coal from Turra Seam started.   
 


14) Over 100 number of heavy earth moving machineries (HEMMs) consisting Draglines (2 
nos.), Electric Rope Shovels (6 nos.), 240 T Class Dump Trucks (54 nos.), Dozers, 
Graders, Drills, etc. are deployed at mine for coal overburden removal and coal 
production. 
 


15) Mine infrastructure facilities such as workshop, stores, administrative office, time 
office and first-aid centre are operating to the south of the mine site to support mining 
operation.  
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Figure 2.1: Location of Moher & Moher-Amlohri Extension of Opencast Coal Mines 


 
2.2.2 Coal Reserves  


16) The net geological reserve in Moher and Moher-Amlohri Extension Coal Blocks is 575 
million tonnes while the total mineable reserve is 470.43 million tonnes. The estimated 
overburden volume for Moher Coal Block has been calculated as 1,105.54 million m3 
while for Moher-Amlohri Extension Coal Block the overburden calculated is 788.19 
million m3. The total overburden to be removal will be 1,893 million m3 with average 
stripping ratio of 4.03.  
 


17) The life of the mines is 29 years at 20 million tonnes per annum (TPA).  
 


2.2.3 Mining Technology 


18) The mining technology is opencast method of working with front-end loader and 
dumper combination for coal production and shovel dumper and dragline combination 
for overburden removal. Shovel dumper combination is used with horizontal slicing in 


 


 


  
Moher and Moher-Amlohri Extension Coal Blocks  Mining in Moher Coal Block 
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top overburden benches and inclined slicing in bottom most benches. Prior to coal 
production, drilling and blasting for both OB and coal extraction is practised. Inclined 
drilling for dragline bench and vertical drilling for shovel benches is preferred and 
practiced. 
 


19) Discussions with the mines manager and the operational team have indicated the 
following information that represents status of the coal mines.  Table 2.1 presents 
salient features of Sasan Coal Mines while Table 2.2 presents progress of coal mining 
as on March 31, 2018. 


Table 2.1: Salient Features of Moher and Moher-Amlohri Extension Coal Mines 


SN Parameter Description 
1 Extractable coal reserves 470 million tonnes (231 from Purewa Seam+239 from Tura Seam) 
2 Volume of overburden 1893 million BCM 
3 Percentage of extraction  81% 
4 Average stripping ratio  4.03 
5 Life of the Mines 29 years at 20 million tonnes per annum (MTPA)  
6 Drilling & Blasting  Drilling and blasting for both OB and Coal 


 Inclined drilling for D/L bench and vertical for Shovel benches 
7 Mining Technology   Shovel - Dumper and Dragline combination  for OB removal   


 Front end loader - Dumper combination for coal extraction. 
8 Method of Work  Shovel dumper combination for top OB removal.  


 Haul road width & gradient as per permissible limits.  
 The draglines for inter parting between Turra and Purewa seams  for 


side casting into the de-coaled area 
9 Drilling & Blasting  Drilling and blasting for both OB and Coal 


 Inclined drilling for dragline bench and vertical for Shovel benches 
10 Coal Transportation from 


face to receiving pits  
 By rear dumpers  
 From receiving pit to Power Plant -  Overland Conveyor (OLC) 


11 Coal Crushing   Primary crusher 2,250 tonnes/hour x 2 nos. 
 Secondary crusher 1,500 tonnes/hour x 4 nos. 


12 Rope Shovels  6 nos. each of 42 m3 capacity (caterpillar make) - operational  
13 Draglines  2 nos. each of 62 m3 capacity (caterpillar make) - operational  
14 Large Dozer  16 nos. (240–850HP) 
15 Drills  16 nos. 15 operational 
16 Dumpers  55 nos. (caterpillar make) each of 240 tonne capacity – 53 operational  
17 Graders  9 nos. each of 280 HP  
18 Front end loaders (FEL) 2 nos. each of 42 m3 (PEH make) capacity  
19 Water Sprinklers  5 nos. each of 70 m3 capacity operational  


Table 2.2: Coal Mining from Moher & Moher-Amlohri Extension Coal Mines (March 31, 2018) 


SN Parameter Description 
1 Box Cut  South Pit: completed 


 Mid Pit : completed 
 North Pit : Completed  


2 Dragline No. 1   Working in Cut 5N   
3 Dragline No. 2  Working in Cut 8N  
4 Electrical Ring Main  Eastern part completed 


 Western part under progress 
5 Haul roads  Completed  
6 NRP Corridor  Completed  
7 Coal Production  and OB   63.36  million tonnes coal as on  Mar 31, 2018   


 294.98 million BCM OB removed as on  Mar 31, 2018 
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8 HEMM  SN  HEMM Strength Operative  Rating 
1 Drills 16 15 250mm/311mm 
2 Electric rope 


Shovels 
6 6 Bucket: 42m3 


3 Front End 
Loaders 


2 2 Bucket: 42m3 


4 Dumpers 55 52 240 Tonne 
5 Dozers 16 16 240-850 HP 
6 Graders 8 8 280 HP 
7 Water Sprinklers 5 5 70 m3 
8 Draglines 2 2 61 m3 bucket  


 


9 Infrastructures in use 1) Centralised lubrication system  
2) Tyre shop  
3) New store shed  
4) Diesel dispensing unit  
5) Explosives magazine and related vans 
6) Time office and first aid buildings  
7) Effluent treatment plant (relocated and in operation) 
8) Hazardous wastes storage shed (relocated and in 


operation)  
9) Administration building relocated  
10) New workshop  
11) 132 kV substation  
12) Coal Handling Plant (CHP) in operation 
13) Approach road for infrastructure area and mine area  
14) 132 kV Transmission line and substation at mine.  
15) Coal mine power supply distribution system inside mine 


area energized through permanent system.  
16) Fire Station 
17) Bio-digesters (three nos.) for sewage treatment  


Note: Some of the infrastructure facilities were relocated to 
create space for external dumping of overburden and to 


optimize lead distance for dumping 
10 OB Removed and Coal 


Produced 
Year 


OB Removal 
MBCM 


Coal Prod. 
Million Te 


Coal Dispatch 
Million Te 


2011-12 2.21 - - 
2012-13 21.19 0.23 0.08 
2013-14 19.93 1.70 1.84 
2014-15 30.50 9.41 9.26 
2015- 16  65.69 17.02 16.84 
2016 -17  78.09 17.00 17.10 
2017 -18 77.37 18.00 17.96 


Total 294.98  63.36  63.08  
 


11 Coal mines operational 
performance 


 Mine operation is free from Loss Time Injury (‘Zero’ LTI) in 
FY 17-18 from 1st Apr’17 to 31st Mar’18. 


 Highest YTD Coal Dispatch – 17.96 Million MT in FY 17-18 
increased by 5% w.r.t previous highest of 17.10 Million MT 
in FY 16-17. 


 Highest Coal Production – 18.00 Million MT in FY 17-18 
completed on 15th Mar’18 which increased by 6% w.r.t 
previous highest of 17.02 Million MT in FY 15-16. 


 Received “National Safety Award” from President of India 
for Best Safety Practices in Year 2013 & 2014 
 


12 Blasting  Implementation of Pre-Split Blasting for Safer High wall – 
First of its kind in India. 
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13 Shovels operation  Highest OB removal by Shovels – 47.95 Million BCM in FY 
17-18 increased by 5% w.r.t previous Highest of 45.87 
Million BCM in FY 16-17. 


 Highest OB removal by Shovels in a day in FY 17-18 – 
205009 BCM on 06th Dec’17. 


 Shovel productivity increased to 1808 BCM/Hr by 7% w.r.t  
to 1686 BCM/Hr in FY 16-17. 


  
14 Dragline operation  Highest OB removal by Single Dragline in a day – 58,798 


BCM on 15th Oct’17. 
 Highest OB removal by Draglines in a day – 101925 BCM on 


01st Feb’18. 
 Highest YTD OB removal by Draglines without RH – 18.78 


Million BCM in FY 17-18 increased by 9% w.r.t previous 
Highest of 17.27 Million BCM in FY 16-17. 


 Highest YTD OB removal by Draglines with RH – 22.29 
Million BCM in FY 17-18 increased by 4% w.r.t previous 
Highest of 21.44 Million BCM in FY 16-17 


  
15 Maintenance   Developed facilities for in-house repair of dumpers wheel 


motors, successfully repaired 30 nos. wheel motors in-
house.  


2.2.4 Coal Supply, Transportation (through Overland Coal Conveyor) & its Storage 


20) Two coal-bunkers, each of about 12,500 tonnes capacity, are operational. The mined 
out coal is being crushed in primary and secondary crushers before it is transported 
through OLC to Sasan UMPP. In order to connect coal transportation from Northern Pit 
to Mid Pit, conveyor of 3.5 km has been commissioned.  No change in the approved 
scheme of mining has taken place. 
 


21) Transportation of coal from the mines to the plant is carried out through 14.5 km 
single flight covered Overland Conveyor (OLC).  Sasan UMPP and Sasan Coal Mines are 
connected through a road running parallel to the overland conveyor from mines to the 
plant. 


 
2.2.5 Water Supply 


22) Two water siltation ponds have been constructed with total capacity of 360,000 m3 at 
mine for conservation and reuse of mine and rain water.  Water requirement of ~1,000 
m3/day for dust suppression and domestic use is met from mine water, rainwater 
harvesting collected in siltation pond and supplemental through water supply from 
Sasan UMPP. 
 


23) Treated wastewater from ETP (50 m3/hour) is recycled and reused for dust suppression 
and green belt development.  Three rain water harvesting structures have been 
constructed, allowing water to percolate into the ground for recharging. 
 


2.2.6 Township 


24) SPL has set up a township near Sasan UMPP providing accommodation to SPL 
employees of Sasan UMPP and Sasan Coal Mines.  The township comprises of 120 
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rooms in hostel buildings, central kitchen, 21 deluxe rooms and 96 type-E house 
construction. 
 


2.3 COAL PRODUCTION & POWER GENERATION DURING FY 2017-18 


25) During the year FY 2017-18 coal production from Moher and Moher-Amlohri Extension 
coal mines remained 18.00 million tonnes per annum (TPA) and OB handled as 
77.37million bankable cubic meter (BCM). As on March 31, 2018, the cumulative coal 
production was 63.36 million tonnes, while cumulative coal despatch was 63.08 million 
tonnes and cumulative OB removed was 294.98 million BCM. 
 


26) During the year 2017-18, the gross power generation from the plant of 31792.5 million 
units (MUs) and net energy sent out as 29908.2 MUs with Station Plant load factor 
(PLF) of 91.6%.. 
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3 ENVIRONMENTAL, HEALTH & SAFETY, SOCIAL & SECURITY MANAGEMENT  


3.1 COMMITMENT REGISTER: OPERATION PHASE ENVIRONMENTAL & SOCIAL MANAGEMENT PLAN 


27) SPL has developed a commitment register as part of the Operation Phase 
Environmental and Social Management Plan (O-ESMP) (Revision VI dated May 12, 
2016) of Sasan Coal Mines.  The O-ESMP is available at the mines office for its 
implementation.  It covers mitigation measures to minimize adverse impacts; 
organizational structure for operating EMS and monitoring arrangements to check the 
performance of mitigation measures being implemented.  Offsite risks including 
overburden dump sliding, mine fire, explosion due to storage and use of explosives 
including composition of committees for off-site emergency measures and evacuation 
team have been included in the Emergency Response Plan (ERP). 
 
 


3.2 SPL’S ENVIRONMENTAL POLICY OF SASAN COAL MINES  


28) SPL has updated its Environmental Policy, which is signed by the Mine Owner and 
Project Director of Sasan Coal Mines.  The updated Environmental Policy is shown in 
Figure 3.1.  The updated policy (in Hindi and English languages) has been displayed at 
number of locations of Sasan Coal Mines.  
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Figure 3.1: Environmental Policy of Moher & Moher-Amlohri Extension Coal Mines 
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3.3 MINES ORGANIZATION 


3.3.1 Sasan Coal Mines Organization  


29) Mr. Russel Conley, Chief Project Director is head of Moher and Moher-Amlohri 
Extension Coal Mines. He is supported by Mr. Bhola Singh, Project Director and 
currently Mr. Manoj Kumar Singh, Mines Manager.    The organization of the mines as 
on March 31, 2018 is shown in Figure 3.2.   
 


30) As on March 31, 2018, there were 1,485 (skilled and unskilled) manpower deployed 
through 19 contractors for mines operation and maintenance related assistance. RHRS 
(Reliance Human Resource Services) is the biggest contractor in terms of workforce 
supply with 548. There are three female-manpower engaged at the mines that include 
one SPL payroll employee and two RHRS employees. 


Figure 3.2: Mines Organization Chart (as on March 31, 2018) 


 


 
3.3.2 Safety Organization  


31) As of March 31, 2018 and currently, the safety department is headed by Mr. Gajanan 
Jibhakate, Safety Officer (MMC) who directly reports to Chief Project Director of Mines 
with dotted line reporting to Mines Manager. Mines Manager has overall responsibility 
of ensuring compliances as per the statutory requirement. Safety Officer (MMC) is 
supported by three safety officers i.e. Mr. Shrikant Bhoot, Senior Manager, Safety  
Superintendent, Electrical; Mr. Avinish Mishra, Junior Executive, Safety Officer Mines 
and Mr. Om Prakash Maharaj, Junior Executive, Safety Superintendent, Mechanical 
Maintenance and one safety assistant Rajendra Vootnuri, Safety Steward (earlier 


 







 


 


13 


Dumper Operator) RHRS employees. Refer to Safety organization as shown in Figure 
3.3.   


Figure 3.3: Safety Organization of Sasan Coal Mines (as on March 31, 2018) 


 


 
3.3.3 Environment Organization 


32) As on March 31, 2018 and currently environment department is headed by Dr. 
Amitosh Verma (Head Environment- holding joint responsibility for Sasan UMPP and 
Sasan Coal Mines) who reports to Project Director Mines for the mines and Station 
Director for Sasan UMPP.  Head Environment is supported by Mr. Sachin Sharma, 
Environment Engineer and Mr. Birendra Jena, Forest Diversion and HW Management. 
Environment Engineer is further supported by Waste Disposal Officer, Environment 
Consultants and ETP operator Rakesh Kushwaha, Horticulture officer also reports to 
Head Environment. Refer to Environment and Forest organization as shown in Figure 
3.4.   


Figure 3.4: Environment & Forest Organization (as on March 31, 2018) 
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3.3.4 CSR and R&R Organization 


33) As on March 31, 2018 and presently, the CSR and resettlement and rehabilitation 
(R&R) department is headed by Mr. Rajiv Dutta, Head CSR & R&R who reports to 
Station Director of Sasan UMPP.  Head CSR & R&R is supported by Fuzail Ahmed, R&R 
Officer who in turn is supported by Mr. Amit Kumar Dubey, CSR Coordinator.  The 
Head CSR is also supported by Mr. Nagendra Singh JMC, Mr. Nripendra Pandey and Mr. 
Hriday Lal Sahu from RHRS Plant.  Refer to CSR and R&R organization as shown in 
Figure 3.5. 


Figure 3.5: Land Acquisition, R&R and CSR Organization 
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3.3.5 Security Organization 


34) Currently, the Security Department of Sasan Coal Mines is headed by Mr. Narender 
Singh Rana, General Manager Security (who joined on June 04, 2017).  He is supported 
by three Security Managers (M/s Mukesh Kumar, Raj Kumar and Vinay Kumar) and one 
Assistant Security Officer (Mr. AK Mishra of Reliance RHRS).  The security department 
comprises of four security supervisors, four head guards, 25 gunmen, and 84 security 
guards. The Security Department oversees approximately 200 security guards.  
 


35) As on March 31, 2018, the Security Department of Sasan Coal Mines was headed by Mr 
Ravi Mishra, Chief Security Officer of Sasan UMPP as joint responsibility with the 
support of Mr Vinay Attree from Sasan UMPP and other security staff of the mines  
 


3.3.6 Awards & Recognitions  


36) In the year 2017-18, SPL received following recognitions on environmental 
performance:  


 
 


3.4 MANAGEMENT OF CHANGE  


37) There was no change in the design or basic concepts and technology of Sasan Coal 
Mines during 2017-18. The changes in the organization have been included in Section 
3.2. 
 
 
 
 


FAME Excellence award Under Platinum Category  for Best Environmental 
Management practices from Foundation for Accelerated Mass Empowerment, 
Delhi 
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4 LABOUR & WORKING CONDITIONS  


4.1 LABOUR ENGAGED  


38) The labour force engaged during 2017-18  is as described in paragraph 30 in Section 
3.2.1.  


 
4.1.1 Labour Regulations Compliance  


39) As per discussions with SPL Human Resource (HR) department, SPL maintains labour 
license, provident fund registration and workers’ compensation policy internally and 
through a database/software named Legatrix.  Contractor statutory compliance is 
periodically reviewed by representative of HR Department of SPL. The compliance is 
updated through a checklist named as “checklist for running bills under various labour 
laws” which is used to track labour compliance issues while disbursing payments. For 
round the clock mine operation about ~900 personnel are deployed in the mines.  SPL 
is complying with the requirements of updated labour license, payment of minimum 
wage, employees’ provident fund (EPF), filling of returns under various labour 
legislations etc.   
 


40) Welfare Officer & Facilities for Workforce: The welfare measures being implemented 
at Sasan Coal Mines include the following:  


i. Safe drinking water supply for all permanent and contractor engaged employees. 
Monthly analysis of drinking water quality is being done through environment 
department by third party laboratory approved by MOEF&CC and NABL to ensure 
safe drinking water quality; 


ii. First-Aid Centre with adequate medical equipment has been established; 
iii. Canteen facility established at mine is operational round the clock. Good hygienic 


condition in these canteens is being ensured; 
iv. Celebration of employee birth day and reward & recognitions; 
v. The sports activities, cultural events, festivals are arranged for employees at large 


scale where their families and children are also invited for joy and dinner etc. 
vi. Assistance to employees and workers for their children admission in DAV School. 


vii. Regular town hall meeting conducted with employees by senior management of 
company and any grievance is also addressed in the meeting. In this town hall 
meeting employees and workers are rewarded for good work / achievement, 
awarded certificates, mementos etc., and  


viii. Regular review of welfare activities by members of HR & Admin departments.  
 


41) HR Department is maintaining labour grievance register to receive grievances of labour 
and resolve them on regular basis.  Regular departmental meetings are conducted to 
review various work activities by Department Heads. Their grievances if any are 
attended immediately. 
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4.2 OCCUPATIONAL HEALTH  


42) SPL has established Occupational Health Service Centre inside the mine premises with 
basic medical facilities.   
 


43) Periodical medical examination through reputed medical agency conducted as per rule 
29(B), Mine Rules 1955. Medical examination of 257 employees conducted from 
January 2017 to December 2017 complied with the requirement of the Form O of the 
Mines Rules, 1955. 
 
 


4.3 SAFETY MANAGEMENT SYSTEM 


44) A three level Safety Management System is followed with well-defined responsibilities 
for each level. At the highest level a dedicated Committee comprises of Board of 
Directors reviewing the Company’s health, safety, security and environmental policies 
and performance including processes to ensure compliance with applicable laws and 
regulations. Risk assessment of all project sites is also presented to the Audit 
Committee comprising of Board of Directors and risk mitigation actions are promptly 
taken.  Site level focuses on strict implementation of EHS Policy is adhered to. Safety 
department reports directly to top management and is empowered to stop any unsafe 
work irrespective of any commercial consequences. The safety at work is line manger’s 
primary responsibility. Safety team maintains 100% compliance of PPEs use by all the 
workers and employees working inside the mines and conducts various training and 
audit programs. 
 


45) Vocational training is provided to all employees working in the mines prior to their 
deployment. HEMM operators are trained on simulators prior to on the job training.  
Need based training is also imparted in case an employee remained away from work 
consecutively for 30 days.  
 


4.3.1 Safety Training & Education  


1) Safety training is an essential and integral part of safety management in the 
workplace. A calendar of safety training (which includes induction, refresher and 
specific training) program detailing the skill development modules and 
reinforcement of safety measures relating to the on-going jobs is prepared and 
implemented.  A Training and Development Centre has been established at mines 
to ensure operators are trained before deployment. A dedicated team of training 
department is set up at mine to provide training for new employees and provide 
training as per statutory requirements in accordance with Mines Vocational 
Training Rules. During 2017-18 a total of 9,346.8 man-days of training programmes 
were conducted as given in Table 4.1. 
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SN Topics Covered 
Month wise Man days of Training Conducted 2017-18 


Apr May June July Aug Sep Oct Nov Dec Jan Feb Mar 


1 Auxiliary Equipment On 
The Job Training - - - - - - - - - 15 -  -  


2 Basic Vocational Training 171 300 801 708 150 339 168 348 240 369 324 171 


3 
Basic Vocational Training - 
LMV Drivers 48 36 72 24 54 39 48 33 30 60 42 48 


4 
Basics of Filtration & 
Capabilities   8 - - - - - - - - - - 


5 
Blast Design - Electronic 
Detonators 9.5 - - - - - - - - - - - 


6 Defensive Driving and 
Road Safety - - - - - - - - - - - 1 


7 Detection of Wear Metal - - - - - - 1.75 - - - - - 
8 Dozer On the Job Training - - - - - - - - - - - 8 


9 
Dozer Operator On The 
Job Training 17 - - - - - - - - - - - 


10 
Dozer Operator's 
Refresher Training - - - - - - - - - - 12   


11 Dragline MIDAS Training - - - - - 6.25 - - - - - - 


12 
Dragline On the Job 
Training 98 116 102 103 199 250 198 124 154 183 135 170 


13 
Dragline Simulator 
Training 24 7     20 16 - - - - - - 


14 Dragsim Software 
Training 12 - - - - - - - - - - - 


15 
Drill Operational 
Excellence & Gradient 
Safety Parameters 


- 
- - - - - - - - 


5.25     


16 Dumper On The Job 
Training   35 68 - - - - - - - - 45 


17 
Dumper Operator On The 
Job Training - - - - - - - 22 66 22 - - 


18 Dumper Operator 
Refresher Training - - - - - - - - - 4 - - 


19 Dumper Operator(Load & 
Spot) Refresher Training - - - - - - - - - - 17   


20 
Dumper Operator's Load 
& Spot Training - - - 31.3 36.3   22 18 - - - - 


21 
Dumper Operator's On 
The Job Training - - - - - 24.8 45           


22 
Dumper Operator's 
Refresher Training - - - 104 - - - - - - 197   


23 
Dumper Simulator 
Training   60 30         30 75     140 


24 Employee Benefits 
(Virtual Session ) 6.5               - - - - 


25 
Ergonomics & Basic First 
Aid - - - - - - - 2.75 - - - - 


26 
Excavator Operator's On 
The Job Training - - - - - 26 6   - - - - 


27 
Excavator Operator's TDS 
Training - - - - -     1.5 - - - - 


28 
Executive Development 
Program for Managers - - - - - 126 - - - - - - 


29 
FEL O & M Training by 
Komatsu(Joy Global) - - - - -   - - -   45   


30 
FEL Operator On The Job 
Trainng - - - - - 2 - - - - - - 
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31 FEL Operator's Refresher 
Training - - - - -   - - -   1.5   


32 Fire Fighting Training - - - - -   - - -     10.1 
33 First Aid       86     - - -   106   
34 First Aid & Fire Fighting         10               


35 
First Aid & Fire Fighting 
Training                 16 6.72 17.8   


36 
Food For Health (Virtual 
Session)                 5       


37 
Grader Operator's 
Refresher Training                     1.5   


38 
Ground Person On The 
Job Training 6                       


39 
Hazardous Waste 
Management                       3.75 


40 
Healthy Lifestyle (Virtual 
Session ) 5                       


41 
Hydra Operator On The 
Job Training                 1       


42 


Improving Mind Power, 
Life Style, Habits 
Management and 
Dynamic Yoga 


  2                     


43 
Know Your Personality 
(Virtual Session) 6.75                       


44 L & T Switch Gear Training                       45 


45 
Leadership Development 
Program for Leaders           43             


46 
Leave Entitlement & 
Approval Policy                   9.5     


47 
Maintenance Auxiliary 
Equipments OTJ Training                     11   


48 
Mining Equipment 
Management workshop 
by GMMCO - CAT 


          62             


49 
Mobile Field Engineers 
Portal                   1.5     


50 
Orientation Session for 
Trade Test Aspirants                   3.5     


51 
Overview of PLC System 
Used in Sasan Mines 2.5                       


52 PM Based HMR (SAP)                       3.5 


53 
Prevention of Cable  
Runover by   LMV Drivers 4.75 3 6 2.5 6 2 4.5 2.25 3.75 6.5 4 3.5 


54 
Quality Management 
System                     48   


55 
Refresher Training of Drill 
Operators & Drill Helpers       13.8                 


56 
Role & Reponsibility of 
Security Personnels         70.3 20.8       33 35 30 


57 
Safety Audit,Risk 
Assessement & Safety 
Management Plan 


                      114 


58 
Safety Management 
Portal               6.24         


59 
Sampling Technique & Oil 
Analysis Training             3.25           


60 SAP PM                     4.5   


61 
Sasan Mine Electrical 
Forum Seminar 10.5                       
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62 Seminar on Hammerless 
Shovel Teeth by  Hensley         14               


63 
Seminar on Lubricants by  
Raj Petro Specialities Pvt 
Ltd 


          4.25             


64 
Seminar on 
Lubricants/Used Oil 
Handling by  IOCL 


        10.5               


65 
Seminar On Safety 
Mannagement System 
Portal 


    27                   


66 
Seminar on Schneider 
Electric 1.25                       


67 
Seminar on Shovel AFDSS 
(Classroom + OTJ)           35             


68 
Session on Health & 
Happiness     88.5 22.5                 


69 
Session on L V Switch 
Gear & Best Maintenance 
Practice 


    1.5                   


70 
Session on NBV ,PR 
Tracker & GST                   5     


71 
Shovel On the Job 
Training 28               11       


72 
Shovel Operator's Load & 
Spot Training       26 50               


73 
Shovel Operator's 
Refresher (OTJ) Training                     6   


74 Shovel Operator's 
Refresher Training                     36   


75 SME Truck Operator On 
The Job Training                 13.5       


76 Solid Waste Management                       11.3 


77 
TDS Operation Training to 
Excavator Operator         6               


78 
Technical seminar on 
Cooper split roller bearing                       0.25 


79 
Technical Seminar on 
Drilling & Blasting                       5.25 


80 Track Dozer On The Job 
Training   25                     


81 Train The Trainer                 1.5       
82 Training on PLC Systems                     3.5   


83 
Training Session on 
MiCOM Relays               6         


84 
Tyre Handler On The Job 
Training                 1       


85 
Virtual Session on Be a 
Better Communicator                     2.75   


86 Virtual Session on 
'Effective E Mail Writing'                       3.25 


87 
Water Sprinkler Operator 
On The Job Training                   22 27   


88 
Welding & Cutting System 
by MESSER (Classroom)                 4       


89 
Welding & Cutting System 
by MESSER (Field 
Training) 


                5       


90 
Wheel Dozer On The Job 
Training   5                     


91 Wheel Dozer OTJ Training                     3   
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92 Whole Body Vibration                       1.75 


93 
XLT (CAT) Loader On The 
Job Training 4                       


Total (9346.8 Man-days) 455 597 1196 1121 626 996 497 594 627 746 1079 815 


 
4.4 SAFETY INITIATIVES  


2) Work place inspections are conducted every fortnight for different places. Unsafe 
practices are immediately reported and prompt rectification action is ensured. Safety 
teams regularly meet the top management to brief them about safety practices at site 
and also provide suggestions for improvement.   
 


3) SPL has constituted a safety task force (STF) comprising of professionals from multiple 
disciplines to function under the supervision of safety officer to ensure 
implementation of safety norms by workers engaged in Sasan Coal Mines.  The safety 
task force conducts daily visits to different parts of mines, identify unsafe acts, suggest 
remedial measures and follow them with concerned department for compliance and 
rectification. STF undertakes schedule rounds in mine area with safety executive to 
identify the unsafe condition and practices which could contribute otherwise to 
incident / accident 
 


4) Safety talks are conducted on daily basis under the joint supervision of Safety & Site 
Engineer: Safety initiatives included the following:  
 Implementation of work permits system prior to the entry to mine; 
 Mines pass system under implementation which is mandatory for everyone thus to 


regulate unauthorized entry of workers in the mines; 
 Flagging of LMVs at the security barrier;  
 Strict Traffic Management inside the mines is enforced through separate roads for 


LMVs and HMMEs all along the haul roads; 
 Safe Dumper Parking to ensure on-site maintenance activity and parking of the 


dumpers at a designated place; 
 Implementation of lock-out tag-out (LOTO) system for all operation as well as 


maintenance person; 
 Job safety analysis training imparted to mining supervisor. 
 Formulation and implementation of Standard Operating Procedures for effective 


and safe implementation of work activities in mines; 
 Trainings imparted to maintenance and operations personnel for LOTO 


implementation.  
 Newly joined and all contractual employees personnel have to undergo prior 


training on safety and safe behaviour inside the mines; 
 Optimized explosives usage, storage and blasting through refresher trainings and 


follow up of SOPs; 
 Working at Heights SOPs implemented and joint training programme conducted for 


departmental and contractual employees; 
 Daily work place inspections by SPL’s management and safety team members for 


identification of workplace hazard and implementation corrective actions as and 
when observed; 
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 Daily review of safety violations /observations during management meetings. 
 Monthly safety steering committing meetings conducted for addressing the key 


safety issues related to mining in Sasan Coal Mines. 


Figure 4.1: Annual Mine Safety week 2018 Celebration 


 


 
 
 
 
 
 
 
 
 
 


4.4.1 Safety Statistics  


5) .As per the safety statistics, during the year 2017-18, there were 1.91 million safe man 
hours and reporting of 06 first-aid injuries, 01 near miss incidents, No loss time injuries 
recorded. 


Table 4.1: Statistics of Accidents at Sasan UMPP (April 2017 to March 2018) 


Month of 2017-18  Safe man-
hours, MMH  


Fatal 
Accident  


First Aid 
Injury  (FAI) 


Near 
Miss 


MTI  Loss Time 
Injury, LTI  


LTI- 
FR** 


LTI-SR 
** 
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Month of 2017-18  Safe man-
hours, MMH  


Fatal 
Accident  


First Aid 
Injury  (FAI) 


Near 
Miss 


MTI  Loss Time 
Injury, LTI  


LTI- 
FR** 


LTI-SR 
** 


April 2017  158008.00 
 


0 0  0 0 0 - - 


May 2017  
158352.00 


 


0 1 0 0 0 - - 


June 2017 154952.00 
 


0 0 0 0 0 - - 


July 2017  
165080.00 


 


0 0 0 0 0 - - 


August 2017  
162448.00 


 


0 0 0 0 0 - - 


September 2017  
159968.00 


 


0 0 0 0 0 - - 


October 2017 153944.00 
 


0 1 0 0 0 - - 


November 2017 155840.00 
 


0 3 0 0 0 - - 


December 2017 164928.00 
 


0 0 0 0 0 - - 


January 2018 163680.00 
 


0 1 0 0 0   


February 2018  148336.00 
 


0 0 1 0 0   


March 2018 165681.10 
 


0 0 0 0 0   


Cumulative April 
2017to March 2018 


1911217.1 
(1.91) 


0 6 1 0 0 0 0 


Note: MMH = million man hours; FAI = First Aid Incidence; MTI = Medical Treatment Injury; *Lost Time Injury 
Frequency Rate (LTI-FR) = No. of LTI x 1,000,000 / Total man-hours worked;   **LTI - Severity Rate (SR) = Man-days 
lost due to LTI x 1,000,000 / Total man-hours worked 


 
4.4.2 Fire Fighting System  


6) The security and fire functions are managed through security department. Fire 
protection system has been installed at mine to meet exigencies. 
 Dozers, XLT, PC and FEL are also used for supporting fire tenders for firefighting at 


faces and coal stocks. 
 Auto suppression system in shovels, dumpers and dragline for pre- warning and 


prompt response to fires in these HEMMS. 
 Fire extinguishers of approved type and capacity are provided at all strategic 


locations in the mine.  
 Tyre shop, workshop, diesel dispensing unit (DDU), substation, admin building are 


covered with hydrant system, The hydrant system consists of internal and external 
hydrant valves, water monitors and piping network 


 The high velocity water sprays system (HVWSS) for transformers. 
 The fire water is stored in two aboveground tanks of 2,000 m3 having twin 


compartment (each having dedicated effective cap. of 1,000 m3 for fire water) 
located near fire water 
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 Five water sprinklers have been provided within the mines with water monitor and 
hose attachment to provide additional support during the fire fighting. Water 
capacity for each water sprinkler is 70 m3 


 Fire tender – 1 no. of capacity 4,000 litres and foam capacity 500 litres; 
 Fire extinguishers – 800 nos. (of approved type and capacity) have been provided 


at strategic locations in the mines; 
 Trained fireman crew available round the clock to deal with fire emergency; and 
 As per IS standard monthly inspection of fire extinguishers are carried out. 
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5 POLLUTION CONTROL & ENVIRONMENTAL MONITORING  


5.1 POLLUTION CONTROL MEASURES  


7) The pollution control measures in place at Moher and Moher – Amlohri Extension Coal 
Mines (i.e. Sasan Coal Mines) are as described in Table 5.1.   


Table 5.1: Pollution Control Measures in Place at Sasan Coal Mines 


SN Parameter Description 
1 Mine Drainage:  


 Silt Catch 
Drains 


 Garland 
Drains 


 Siltation 
Pond 
 


Mine Drainage: Year wise mine drainage plan has been prepared and is being 
implemented at site. Dewatering pumps of various sizes have been installed at pit 
faces to drain out mine pit water.  The drainage system comprises of check dams and 
catch drains to arrest the silt and coal dust laden water prior to the final discharge to 
the siltation pond where the flow of the pit run-off and the mine pit water is 
collected for sedimentation of the silt. The siltation pond is de-silted in the pre-
monsoon season so as to accommodate the maximum overflow of the mine drainage 
water. The water collected in the siltation pond is reused for water sprinkling and 
plantation purpose. 
a) Catch drains: Catch drains are constructed to collect storm water, which are 


connected to sump and siltation ponds 
b) Garland drains: Garland drains/ toe-wall and foot drains (3mx3m) are 


constructed along OB dumps to arrest discharge of runoff with silt and 
sediments surging into areas adjoining the periphery of OB dump 


c) Siltation pond: Siltation pond with capacity of 360,000 m3 has been constructed 
for mine and runoff water de-siltation and its reuse  


 


 
 
Main Drainage, check dam and water siltation pond 
 







 


 


26 


SN Parameter Description 
2 HEMMs 


Washing and 
Wash 
Wastewater 
Treatment 


HEMMs Washing and Effluent Treatment: HEMMs washing bay has been 
constructed in workshop shop complex. The effluent generated during the 
equipment washing is connected to ETP of 50m3/hour for treatment and use of 
treated wastewater in dust suppression and greenbelt development.  


 
Effluent Treatment Plant 


 


3 Fugitive Dust - 
Control  Haul 
Road and 
Blasting  


Five numbers of water sprinklers each of 70 m3 capacity of have been deployed in the 
mines. These water sprinklers are continuously in operation for water sprinkling on 
the haul road for dust suppression.  SPL has also proposed of installation of fixed type 
water sprinkling system on the median of the haul road for dust suppression.  


 
Fugitive Dust Control on Haul Roads 


Controlled blasting done during day time only using delay detonators and other 
measures to control ground vibration, air overpressure and fly rock generation. 
Ground vibration generated due to the blasting is measure by two or more 
seismographs regularly.  The permissible limit for the ground vibration with 
respect to the structures is strictly followed.  Measures are taken to minimize 
ground vibrations.  Blasting is done during daytime only. 
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SN Parameter Description 
4 Pollution 


Control at 
HEMMs and 
OLC 


HEMM for OB removal and reclamation (Dragline) CAT-8200AC-DL  
 Two electric driven draglines of 63 m3 bucket size have been deployed in the 


mines for overburden removal. The HEMMs consume less power, generates less 
dust and are more efficient as compared other HEMM combination.  Energy 
savings, accompanied by higher productivity with AC IGBT electric drives. 


Environment Friendly Drilling: Atlas Copco Blast Hole Drill Pit Viper -271 
 Hydraulically retractable dust curtains. 
 Dust Extractor with water flushing system 
 16.8m clean hole in a single pass. 
 Electronic air regulation system (EARS) Ensures reduced power and fuel 


consumption. 
To control air emissions, all vehicles are properly maintained and vehicular emission 
is kept under control by ensuring PUC certificate periodically.  Keeping low speed of 
HEMM i.e. 5 kmph on reversing or crossing a hump, 20 kmph on approaching from 
haul road to service bay, 30 kmph on haul road etc.  
Transportation of coal from end till SUMPP is carried out using covered single flight 
overland conveyor, water sprinkling is done at all coal transfer points.  


5 Solid Wastes  Solid waste generated at site consists of food waste from canteens, disposable 
bags/ cups, garbage from the packing materials, etc. These are collected and 
segregated in different containers and disposed of through an approved agency.  


6 Hazardous 
Waste 


 A HW storage shed has been provided with spill containment for temporary onsite 
storage of hazardous waste.  


 During 2017-18, used oil of 335.148  tonnes and waste residue containing oil of  
95.398  tonnes was generated and disposed of through MPPCB authorized vendor 
recycler. 


 Annual returns are being filed to MPPCB as per the requirement of the Hazardous 
and Other Waste (Management & Transboundary Movement) Rules 2016. 


7 Rainwater 
Harvesting 
System  


Three rainwater-harvesting structures have been constructed to facilitate ground 
water recharging. 
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SN Parameter Description 
8 OB Dumps and 


Gabion Wall   
OB Dumps: Overburden quantity handled from the mines during FY2017-18 was 
77.37 million BCM, out of which 25.78 million BCM was used for backfilling within the 
mines open pit voids/de-coaled area. Remaining quantity of OB removed was bench 
wise dumped at designated external dumping zone. Garland drains with foot drain 
provided all along the periphery of the OB dumps to arrest silt during runoff from 
dumps. OB dump stabilization was also done by overlaying geo net. 


 


 
Garland Drains along OB Dumps 


 


 
OB Dump Stabilization through Geo-net Overlaying  


SPL completed Gabion Wall of ~600 m along the main OB dumps to arrest silt and 
sediments and provide stability to OB dumps 


 


 Top Soil 
Recovery 


Top soil removed is conserved in identified location. Stored topsoil is used for 
plantation, land filling near Admin office, adjacent area of Reservoir and in OB dump 
for top soil blanketing. SPL has recovered 499747 cubic meter of topsoil for use in 
reclamation, slope stabilization, greenbelt development etc.  During 2017-18 topsoil 
recovered was 134594 m3. Cumulative available topsoil in the stockyard after its 
utilization in greenbelt development and maintenance activity is 2200 m3. 


 


 
Recovered stockpiles of Topsoil 
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SN Parameter Description 
 Greenbelt 


Development 
Greenbelt is developed is being developed in phased manner in and around 
periphery of mines area. Approximately 16752 plants have survived  (2017 - 18) at a 
survival rate of 86.91%. Some of the species planted are that of Karanj, Mahua, 
Chakundi, Jatropha, Kachnar, Khair, Mango, Guava, Bougainvillea, Jamum, Amrut, 
Alstonia, Amaltash, Neem, Algesia etc. Progress of greenbelt is based on the land 
availability. 


 
Green Belt Development 


 
 


 
 


5.2 ENVIRONMENTAL MONITORING  


8) To check the performance of the mitigation measures, environmental monitoring is 
being carried out as per the recommendations of O-ESMP of Sasan Coal Mines.  
 


9) For carrying out environmental monitoring, SPL engaged MoEFCC, Government of 
India and NABL recognized laboratories i.e Envirotech East Pvt Ltd, Kolkata for the 
period April 2017 to March 2018. 
 


5.2.1 Prevailing Meteorology  


10) Online meteorological station has been established for carrying out real-time 
micrometeorological monitoring at Moher & Moher-Amlohri Extension Coal Mines to 
monitor and record hourly ambient temperature, relative humidity, barometric 
pressure, rainfall, wind speed, wind direction, and solar radiation. Prevailing 
meteorology during the study period of April 2017 to March 2018 ambient 
temperature varied from 6.0 ºC to 46 ºC, relative humidity from 9.0% to 95.5% and 
wind speed from 0.0 km/hour to 32.0 km/hour. Prevailing winds blow from northwest 
north north west.   
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5.2.2 Air Emissions Monitoring 


11) The manually monitored emission of PM, SO2, NOx, CO and HC values from diesel 
generators (250 kVA) during October 2016 are given in Table 5.2.  The table also 
includes recently enabled stack emissions monitoring of secondary crusher bag filters.  
The manually monitored values remained within the corresponding limits as shown in 
Table 5.2.  


Table 5.2: Month-Wise Stack Emissions Manually Monitored (April 2017 to March 2018) 


Parameters  Diesel Generators: 250 kVA Emissions in g/kW-hr  Coal Handling Plant 
At Project Office 
(CTP.P-DG-12) 
 Avg. Value 


At Mid Pit Pump 
(CTP.P-DG-16) 
 Avg. Value 


Emission 
Standards 
G.S.R-771(E) 


Secondary 
Crusher 
Bag Filters 


Emission 
Standards  


Particulate Matter (PM) 0.13  0.16   0.2 23.25  50 mg/Nm3 
Sulphur Dioxide (SO2) 0.11  0.27  - - - 
Oxides of Nitrogen (NOx) 0.69  0.83  4 - - 
Carbon Monoxide (CO) 0.65  1.04  3.5 - - 


Note: Monitoring of Diesel Generators and Secondary Crusher Bag Filters emission carried out by Envirotech East 
Pvt Ltd, Kolkata. 
* No Maximum Standard for NOx and HC as an individual parameter but Standard exists for NOx + HC i.e. <4.0 g/kw-
hour. 
 


5.2.3 Fugitive Dust Monitoring  


12) Dust suppression is controlled by water sprinkling through water tankers on haul road, 
rain gun, coal stock yard and atomizers at coal transfer points on primary and 
secondary crushers and coal conveying to power plant through OLC. 
 
 Fugitive dust with respect to suspended particulate matter (SPM) and particulate 


matter of size less than 10 µm (PM10) were monitored at five locations within the 
dust prone areas in the mines on monthly basis during April 17 to March 2018 by 
government approved laboratories as per Table 5.3.  The annual average of SPM 
was observed as 418.0 microgram per cubic meter (µg/m3) (ranging from 322.0 
µg/m3 to 496.0 µg/m3) as against the corresponding Indian Standards of 500µg/m3 


showing the values remained within prescribed limit.  The annual average of PM10 
was observed as 150 µg/m3 (ranging from 91.0 µg/m3 to 239.0 µg/m3) as against 
the corresponding Indian Standard of 250 µg/m3 showing the values remained 
within prescribed limit.  The contents of metal contents of SPM with respect to 
mercury (Hg), arsenic (As), Lead (Pb), chromium (Cr) remained below their 
detection limits. 
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Table 5.3: Observed Fugitive Air Emissions (April 2017 to March 2018) 


SN Para-
meter 


Applicable 
Standards & 
Units# 


Fugitive Dust in µg/m3 Range and (Average)Readings*  


Near Coal 
Stockyard  


 Near TH4 Near  SRP   Electrical 
Sub Station 


Near Haul 
Road  


Overall 
Average20
17-18 


1 SPM  500 µg/m3     


24 hours 
424 -479 410 - 473 322 - 406 385 - 418 402 - 482 417 


2 PM10  250 µg/m3   


24 hours 
205 - 239 91 - 116 92 - 130 116 - 163 147 - 207 150 


3 Hg Not specified,  
Detection 
Limit: 0.005 
ng/m3 


BDL* 
 


4 As Not specified,  
Detection Limit: 
2.0 ng/m3 


BDL* 


5 Cr Not specified,  
Detection Limit: 
0.005 ng/m3 


BDL* 


6 Pb Not specified,  
Detection Limit: 
0.01 µg/m3 


BDL* 


Note: As per monitoring reports by Envirotech East Pvt Ltd, Kolkata for April 2017 to March 2018 .  BDL:  Below 
Detection LimitSPM = Suspended particulate matter (particulate matter of size more than 10 micron meter, PM10= 
Respirable Particulate Matter of size less than 10 micron meter; Hg = Mercury; As = Arsenic; Cr = Chromium; Pb = 
Lead;  
# Standards for Coal Mines under Serial no. 90 to 93 of the Environment (Protection) Amendment Rules, 2000 as 
notified through GSR 742 (E) dated 25.09.2000; Units: µg/m3 microgram per cubic meter; ng/m3 nano gram per 
cubic meter.  


 
5.2.4 Ambient Air Quality Monitoring  


13) For ambient air quality monitoring, SPL engaged Envirotech East Pvt Ltd, Kolkata for 
monitoring during April 2017 to March 2018 at a frequency of twice a week 
throughout the year 2017-18 on 99 days of monitoring.  The ambient air quality 
observed during April 2017 to March 2018 is as described in Table 5.4. 


Table 5.4: Observed Ambient Air Quality (April 2017 to March 2018) 


Monitoring Location Values  AAQ Parameters in µg/m3 
PM10 PM2.5 SO2 NOx 


#National Ambient Air Quality Standard(NAAQS): 
24hourly 


100.0 60.0 80.0 80.0 


NAAQS: Annual Average  60.0 40.0 50.0 40.0 
Moher Village (AAQ1)  Minimum, 24 hourly  50.1  19.3  9.6  10.3 


Maximum, 24 hourly  62.7  30.8  19.7  16.8 
Annual Average (99 
readings)  54.7  25.4  11.7  13.1 


Amlohri Village  (AAQ2) Minimum, 24 hourly  46.1  23.1  9.9  10.4 
Maximum, 24 hourly  69.9  31.9  19.6  19.8 
Annual Average(99 
readings)  54.0  27.2  12.5  13.6 


Teldah Village (AAQ3) Minimum, 24 hourly  42.7  18.0  7.1  8.1 
Maximum, 24 hourly  59.2  29.8  15.8  17.4 
Annual Average(99 
readings)  49.8  23.0  9.9  10.6 
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Monitoring Location Values  AAQ Parameters in µg/m3 
PM10 PM2.5 SO2 NOx 


Project Office (AAQ4)  Minimum, 24 hourly  49.6  23.4  10.7  14.1 
Maximum, 24 hourly  65.1  32.4  17.6  24.3 
Annual Average(99 
readings)  55.4  28.0  12.4  17.9 


Chokra Village (AAQ5)  Minimum, 24 hourly  45.2  18.6  8.1  8.1 
Maximum, 24 hourly  54.1  27.4  17.6  17.1 
Annual Average (99 
readings)  48.8  23.5  10.4  11.3 


Near ETP (AAQ6) Minimum, 24 hourly  54.3  29.3  10.2  12.4 
Maximum, 24 hourly  74.2  37.5  23.6  28.5 
Annual Average (99 
readings)  60.8  32.4  13.7  17.4 


Near Substation (AAQ 7) Minimum, 24 hourly  56.2  26.8  15.2  17.1 
Maximum, 24 hourly  77.3  37.4  28  29.4 
Annual Average (99 
readings) 61.1  32.1  18.9  21.1 


Near SRP (AAQ8) Minimum, 24 hourly  56.2  29.2  14.9  20.1 
Maximum, 24 hourly  79.4  38.9  26.7  27.4 
Annual Average (99 
readings)  61.5  32.4  19.9  23.1 


##Overall during AMR 2017-
18 


Minimum, 24 hourly  42.7  18.0  7.1  8.1 
Maximum, 24 hourly  79.4  38.9  28.0  29.4 
Annual Average (99 
readings) 


 48.8 - 
61.5 


 23.0 - 
32.4  9.9 19.9  10.6- 23.1 


Note: Monitoring Reports for April 17 to  March 18 by Envirotech East Pvt Ltd, Kolkata, #NAAQS: National Ambient 
Air Quality Standard for Industrial, Residential, Rural and Other areas; Units: µg/m3 = microgram per cubic meter; 
PM10 = particulate matter of size less than or equal to 10 microns; PM2.5 = particulate matter of size less than or 
equal to 2.5 microns; SO2 = Sulphur dioxide; NOx: Oxides of Nitrogen.  


 
14) The 24 hourly minimum and maximum monitored PM10 levels at eight locations were 


observed in the range of 42.7 µg/m3 to  79.4 µg/m3 as against corresponding NAAQS 
24 hourly of 100 µg/m3 while PM2.5 levels were observed in the range of  18.0 µg/m3 to  
38.9 µg/m3 as against corresponding Indian NAAQS 24 hourly of 60 µg/m3. Levels of 
SO2 ranged from  7.1 µg/m3 to  28.0 µg/m3 as against the corresponding Indian NAAQS 
24 hourly of 80 µg/m3, NOx levels ranged from  8.1 µg/m3 to  29.4 µg/m3 as against the 
corresponding Indian NAAQS 24 hourly of 80 µg/m3.  The observed 24 hourly values of 
PM10, PM2.5, SO2 and NOx remained within the corresponding Indian NAAQS.   
 


15) The annual average values of PM10 levels at the eight monitoring locations ranged from  
48.8  µg/m3 to  61.5 µg/m3 as against corresponding Indian NAAQS annual average of 
60 µg/m3 complying with the norm except at ETP, Sub Station, SRP. The annual 
average of PM2.5 levels were observed in the range of  23.0µg/m3 to  32.4µg/m3 as 
against corresponding Indian NAAQS annual of 40 µg/m3 showing it complying with the 
Indian NAAQS at  all the locations. The annual average levels of SO2 ranged from 9.9 
µg/m3 to  19.9 µg/m3 as against the corresponding Indian NAAQS annual of 50 µg/m3, 
while the annual average NOx levels ranged from 10.6  µg/m3 to  23.1 µg/m3 as against 
the corresponding Indian NAAQS annual. The observed ambient air quality monitored 
during 2017-18 with respect to PM10, PM2.5, SO2 and NOx mostly remained within the 
corresponding Indian NAAQS.  The observed ambient air quality trends at the eight 
monitoring locations are shown in Figure 5.2.   
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Figure 5.1: Graphical Representation of Observed Ambient Air Quality Trend as Manually 
Monitored by SPL Engaged External Laboratories (April 2017 to March 2018) 
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5.2.5 Noise Quality Monitoring within & Surrounding Sasan Coal Mines  


16) Noise quality is being monitored on monthly basis at three locations within and at 
three surrounding villages of Sasan Coal Mines. The values as observed from April 2017 
to March 2018 show that the monitored noise levels at different locations remained 
within the corresponding Indian and IFC Standards for equivalent day time and 
equivalent night time values as indicated in Tables 5.5. The graphical presentation of 
minimum and maximum equivalent noise levels (Leq day and Leq night), observed 
during 2017-18 is shown in Figure 5.2. 


Table 5.5: Ambient Noise Monitored within & in Villages Surrounding                                                          
Sasan Coal Mines during April 2017 to March 2018 


Location  Noise Levels in dB(A) 
LeqDay/LeqNight 


Standard# 
Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar Annual Range 


Project office Leq Day 75.0  
68.4 56.8 56.1 55.3 55.1 52.7 56.3 55.8 56.2 55.7 54.9 53.8 52.7-68.4  


Leq Night 70.0 62.6 52.6 55.5 53.7 52.4 51.4 55.1 53.2 51.7 52.4 51.6 50.3 50.3  62.6 
Near ETP Leq Day 75.0 73.3 56.3 61.2 61.7 62.6 61.3 63.8 62.1 63.4 62.7 61.5 59.8 56.3  73.3 


Leq Night 70.0 67.5 54.5 51.3 51.3 53.1 52.7 57.6 56.8 57.2 56.5 54.8 53.2 51.3 67.5 
CHP Working 
Area 


Leq Day 75.0 
74.4  


61.7 
 62.2 62.5 61.7 62.7 62.3 62.3 62.4 63.5 64.1 62.8 61.7 – 74.4  


Leq Night 70.0 69.4 59.63 52.3 52.7 56.1 57.4 56.1 57.5 58.3 59.3 58.5 57.3 52.3 – 69.4  
Teldah Village Leq Day 55.0 54.7 53.1 53.0 53.4 53.7 51.6 53.8 52.2 51.6 52.1 52.1 53.3 51.6 – 54.7 


Leq Night 45.0  
42.8 36.8  37.6 40.6 42.2 40.8 42.1 41.3 40.7 41.4 40.8 41.6 36.8 – 42.8  


Moher Village Leq Day 55.0 53.4 54.6 52.6 51.3 51.9 54.2 51.4 52.7 52.8 53.1 52.8 53.2 51.3 – 54.6  
Leq Night 45.0 42.3 36.1  33.3 41.2 40.6 38.7 40.8 42.9 42.1 41.8 43.2 42.9 33.3 – 43.2  


Amlohri 
Village 


Leq Day 55.0 53.4 54.5  52.8 52.3 53.7 54.6 53.2 53.8 52.4 52.9 53.7 52.4 52.3 – 54.6  
Leq Night 45.0 40.2 36.4  35.5 39.7 41.6 42.9 42.3 42.6 41.6 42.3 43.5 42.9  35.5 -43.5   


 
Note: Monitoring Reports for April 17 to  March 18   by Envirotech East Pvt Ltd, Kolkata, Note: * Leq day = Equivalent 
Noise Level for Day time reckoned from 0600 to 2200 hours; Leq night = Equivalent Noise Level for Night time 
reckoned from 2200 to 0600 hours; NM = Not monitored; #Noise standards as per Schedule III of the EP Rules, 
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1986; IFC EHS Guidelines the Leq day for industrial areas is Leq day 70 dB(A) and Leq night 70 dB(A) for residential 
area Leq day 55 dB(A) and Leq night of 45 dB(A).  


Figure 5.2: Graphical Presentation of Minimum & Maximum Leq day & Leq night                                      
observed during April 2017 to March 2018 


 
5.2.6 Occupational (Workplace) Noise Quality Monitoring 


17) Workplace noise quality monitoring is being undertaken quarterly basis at six locations 
within Sasan Coal Mines. Results of occupational noise levels monitoring done at six 
locations during April 2017  to March 2018 were observed within the permissible limit 
of 85 dB(A) as shown in Table 5.6.   


Table 5.6: Workplace Noise Monitoring Results (April 2017 to March 2018) 


 
SN Location Observed TWA Leq dB(A) 


April  2017  August  2017  December 2017  
2018 


March 2018 


TW
A 


Leq  


Duration 
minutes 


TWA 
Leq  


Dur-ation 
minutes 


TWA 
Leq  


Duration 
minutes 


TWA 
Leq  


Duration 
minutes 


1 Secondary Crusher Housse   
82.1 


480 63.7 480 60.4 480 59.1 480 


2 Near TH4 & TH5 Coal Transfer   
73.2 


480 61.0 480 50.9 480 51.6 480 


3 Near Time Office   
72.1 


480 59.8 480 56.1 480 55.1 480 


4 Dragline Cabin  
65.8  


NM 59.2 480 60.1 480 59.2 480 


5 CHP Working Area   
71.3 


480 59.6 480 56.7 480 57.4 480 
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SN Location Observed TWA Leq dB(A) 
6 Near Coal Face Shovel 04  


75.4 
480 64.1 480 58.9 480 58.3 480 


 Indian Standard  85 dB(A) 
 IFC-WB Guideline 85dB(A) 


 
Graphical Presentation of Workplace Noise Monitoring observed during April 2017 to 
March 2018 


 
Note: Monitoring Reports by Envirotech East Pvt Ltd, Kolkata  from the period April 2017 to March 2018 


 
5.2.7 Ground Vibrations & Air Overpressure 


18) SPL monitored ground vibrations and air overpressures with every blast at structures 
within and surrounding the mines. The monitoring reports provided for April 2017 to 
March 2018 as summarized in Table 5.7 showed that monitored ground vibrations and 
air overpressure remained within the DGMS (Directorate General of Mines Safety) 
prescribed limits.   


Table 5.7: Ground Vibrations & Air Overpressure Monitoring 


SN Date & 
Time 


Distance 
from 
Blast 


site(m) 


Charge 
per 


delay(kg) 


Transverse Vertical Longitudinal Air over 
pressure 


PPVm
m/s 


ZC 
Freq. 


Hz 


PPV 
mm/s 


ZC Freq. Hz PPV 
mm/s 


ZC 
Freq. 


Hz 


Pa (L) 


1 
1.07.2017 


2700 4200 4.28 23 3.33 27 3.91 19 
5.63  
at4.860sec 


2 
31.07.2017 


3300 4200 1.32 7.6 0.497 5.8 0.662 3.8 
4.69 at 
4.392sec 


3 
29.08.2017 2100 4150 2.63 13 2.79 6 3.71 18 


0.915 at 
4.009 sec 


4 
13.09.2017 


2350 4000 1.28 2.7 0.93 3 1.1 3.8 
2.58 at 3.642 
sec 


5 
7.11.2017 


4100 4200 1.8 7.3 1.12 14 2.09 8.7 
0.683 at 
2.63sec 
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6 
7.11.2017 


2900 4500 6.49 6.2 4.94 9.8 7.24 7.3 
2.0 at 1.063 
sec 


7 
7.11.2017 3500 4200 3.11 7.3 2.34 7.3 3.33 7.3 


2.03 at 1.479 
sec 


8 
23.11.2017 


2150 4150 1.99 13 1.69 32 4.38 27 
0.807 at 
2.434 @ sec 


9 
23.11.2017 


3500 4250 1.64 5.2 2.05 5.1 2.03 5.3 
8.24 at 3.024 
sec 


10 
30.12.2017 4300 4050 1.23 3.8 0.678 11 0.783 21 


3.99 at 1.452 
sec 


11 
5.02.2018 900 4342 2.64 9 1.69 20 2.98 14 


57.2 at 1.453 
sec 


12 
9.03.2018 


1400 3790 5.75 5.4 4.35 13 2.8 9.3 
14 at 1.211 
sec 


13 24.03.2018 
2100 600 0.158 7.5 0.11 7.7 0.15 7.3 5.73Pa(L) at 


0.746 Sec 
 
Note: Ground vibrations and air over pressure as monitored by SPL using pre calibrated equipment of Instatel, 
Canada; NM = Not monitored  
Note:  
1) Applicable limits of peak particle velocity as prescribed by DGMS (Circular no. 7 dated August 29, 1997 include:  


    For domestic houses/structures (Kuccha brick and cement – not belonging to owner): 5 mm/sec at < 8 Hz 
frequency or 10 mm/sect at 8 to 25 Hz frequency or 15 mm/sec at > 25 Hz of frequency.   


     For industrial buildings (RCC and framed structures not belonging to owner): 10 mm/sec at < 8 Hz 
frequency or  20 mm/sec at 8 to 25 Hz frequency or 25 mm/sec at > 25 Hz of frequency 


    For industrial buildings (RCC and framed structures belonging to owner): 15 mm/sec at < 8 Hz frequency or  
25 mm/sec at 8 to 25 Hz frequency or 50 mm/sec at > 25 Hz of frequency 


2) Applicable limit as prescribed by DGMS for air overpressure is 134 dBL.  
 


19) During the year 2017-18, SPL introduced pre-splitting blasting technique at dragline 
benches with the objective to have controlled back break, controlled excessive ground 
vibrations and stable final high wall.  The outcome was as shown in Figure 2.6.   


Figure 5.3: Outcome of Pre-split Blasting on Dragline Benches 


 
20) SPL is using 3-D Maptek Laser Technique to monitor of overburden dump heights 


using.  SPL has also placed an order Slope Stability Radar system to monitor slope 
stability of overburden dumps as shown in Figure 2.7.   
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Figure 5.4: A 3-D view of OB Dumps 


 
5.2.8 Potable Water Quality Monitoring  


21) Potable water supply within Sasan Coal Mines at select five locations i.e. RO Water 
near HEMM workshop, Project office, canteen, Amlohri Village and Naugarh Village is 
being monitored every month.  The quality of key parameters monitored from April 
2017 to March 2018 (refer to Table 5.8) observed within the permissible limits for 
drinking water quality as prescribed in IS: 10500:2012 (of BIS). Bacteriological test for 
E-Coli was absent in potable water samples.  
 


Table 5.8: Drinking Water Quality Monitored during April 2017 to March 2018 


SN Parameters Monitoring Locations Detection 
Range 


Indian Standard IS 
10500 


RO Water 
near HEMM 
Workshop 


Project 
Office 


Canteen Amlohri 
Village 


Naugarh 
Village 


Acceptable Permissible 


1 pH 7.1 - 7.5  6.8 - 7.8 6.6 - 7.6 6.5 - 7.9 6.8 - 7.9 0.1-13.9 6.5 – 8.5 NR 
2 TDS Mg/l 


46 -  122  
274 - 
312 43 - 82 


102 - 
141.2 


296 - 
331 


10-10000 500 2000 


3 Total 
Alkalinity 
Mg/l 24.1 - 52.3  


145.3 - 
167.5 


29.4 – 
37.6 53 - 99 


106 - 
144 


1-500 200 600 


4 Total 
Hardness 
(As CaCO3) 
Mg/l 30.2 - 52.3 


127 - 
147 


27.6 – 
47.4 


31.2 - 
48.3 


107.3 - 
136.5 


1-1000 200 600 


5 Calciam as 
Ca, Mg/l 9.6 - 16.2  


53.4 - 
72.3 


7.7 – 
11.7 


12.4 - 
19.4 24.3 - 75 


2-1500 75 200 


6 Magnesium 
(as Mg) 3.8 - 5.3  


14.3 - 
24.6 2.4 - 7.6 


7.2 - 
13.2 


9.2 - 
20.3 


2-1500 30 100 


7 Chorides (as 
Cl-) Mg/l 3.1 - 11.2  


42.5 - 
51.3 


10.3 – 
14.0 


10.3 - 
18.4 


9.3 - 
18.7 


0.5-1000 250 1000 


8 Sulphate (as 
SO4) Mg/l 0.6 - 4.1  


9.4 - 
15.2 0.8 - 3.2 


7.2 - 
10.1 


6.1 - 
13.3 


1.0-200 200 400 
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SN Parameters Monitoring Locations Detection 
Range 


Indian Standard IS 
10500 


RO Water 
near HEMM 
Workshop 


Project 
Office 


Canteen Amlohri 
Village 


Naugarh 
Village 


Acceptable Permissible 


9 Fluorides 
(Mg)/ l 0.1 -  0.3 


0.1 - 0.2 0.01 - 
0.2 


0.1  - 
0.4 0.1- 0.9 


0.02 - 200 1 1.5 


10 Iron (F) Mg/l BDL  0.09 BDL 0.6 - 0.9 0.02 - 200 0.3 NR 
11 Nitrate (as 


NO3) Mg/l 0.2 - 1.1 
1.2 - 1.9 1.6 - 1.6 0.6 - 1.1 


2.1 - 2.1 
0.02 - 200 45 NR 


12 Boron (as B) 
Mg/l 


BDL BDL BDL BDL BDL BDL 0.5 1 


13 Total 
Chromium 
(As Cr) Mg/l 


BDL BDL BDL BDL BDL BDL 0.05 NR 


14 Zinc (Zn) 
Mg/l 


BDL BDL BDL BDL BDL BDL 
5 


NR 


15 Aluminium 
(Al) Mg/l  


BDL BDL BDL BDL BDL BDL 
0.03 15 


16 Copper (Cu) 
Mg/l 


BDL BDL BDL BDL BDL BDL 
0.05 0.2 


17 Manganese 
(as Mn) Mg/l 


BDL BDL BDL BDL BDL BDL 
0.1 1.5 


18 Nickel (as 
Ni) Mg/l 


BDL BDL BDL BDL BDL BDL 
0.02 0.3 


19 Arsenic (As) 
Mg/l 


BDL BDL BDL BDL BDL BDL 
0.01 NR 


20 Lead (Pb) 
Mg/l 


BDL BDL BDL BDL BDL BDL 
0.01 0.5 


21 Selenium 
(Se) Mg/l 


BDL BDL BDL BDL BDL BDL 
0.01 


NR 


22 Cadmium 
(as Cd) Mg/l 


BDL BDL BDL BDL BDL BDL 0.003 NR 


23 E coli MPN / 
100 ml Absent 


Absent Absent Absent Absent - - 


 
Note: As per monitoring Reports from the period April 2017 to March 2018 by Envirotech East Pvt Ltd, Kolkata. 


 
5.2.9 Groundwater Levels Monitoring  


22) The groundwater levels that were monitored through piezometers during 2017 to 
2018 are as given in Table 5.8.  Overall the groundwater levels were recorded as 
varying from 2.6 m to  49.5  m below relative ground level.   


Table 5.9: Groundwater Levels Monitored during 2017-18 


SN Location  Groundwater Levels below 
relative ground level, in m 


1 PZ-1 Nr. Community Centre, Amlohri Village  
 


7.2 – 8.6 


2 PZ-2 Nr.TH4  
 


6.5 – 8.0 


3 PZ-3 Nr.ANFO area  
 


9.1 – 10.0 


4 PZ-4 Nr.HW storage shed  
 


2.6 – 3.5 


5 PZ-5 Nr.ETP Area  
 


3.1 – 4.5 
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SN Location  Groundwater Levels below 
relative ground level, in m 


6 PZ-6 Nr.D.A.V Public School  
 


9.1 – 30.5 


7 PZ-7 Nr. Old Site Office  
 


6 – 22.4 


8 PZ-8 Nr. Suraj Lal Shah House  
 


10.1 – 49.5 


 
5.2.10 Groundwater Quality Monitoring  


23) Groundwater quality is being monitoring on monthly basis at Ten  locations through 
water samples withdrawn from hand pumps, borewells, piezometers  in operation at 
Moher Village Tube Well, D.A.V public School Near Old Site Office, Near Suraj Lal Saha 
House, Teldah Village, Near ETP, Near HW Storage Shade, Near ANFO area, Near TH4, 
Near Community Center, Amlohri Village tested against Bureau of Indian (BIS) Standard 
norms of IS :10500.  The results (range of 2016-17) are given in Table 5.10 which show 
the ground water quality is fit for use as drinking water as per specified limits under 
the BIS Standard.   
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Table 5.10: Ground Water Quality Monitored during April 2017 to March 2018 


S. No.
Parame


ters


Moher 
Village 
Tube 
Well


Near 
D.A.V 
public 
School


Near Old 
Site 


Office


Near 
Suraj Lal 


Saha 
House


Tube 
Well 


Teldah 
Village


 Near 
ETP


Near 
HW 


Storage 
Shade


Near 
ANFO 
area


Near 
TH4


Near 
Communi


ty 
Center, 
Amlohri 
Village


Acce-ptable Permissible 


1.        pH (at 
25 °C)


7.5 -7.8 6.9 - 7.8 7.2 - 7.9 6.5 - 7.9 6.8 - 7.8 7.3 - 
7.9


7.4 - 7.6 7.5 - 7.9 7.4 - 7.8 7.4 - 7.9 6.5 – 8.5 No 
relaxation


2.        Colour, 
Hazen


BDL (DL 
1.0)


BDL (DL 
1.0)


BDL (DL 
1.0)


BDL (DL 
1.0)


BDL (DL 
1.0)


BDL (DL 
1.0)


BDL (DL 
1.0)


BDL (DL 
1.0)


BDL (DL 
1.0)


BDL (DL 
1.0)


- -


3.        Odour Agreeabl
e


Agreeable Agreeabl
e


Agreeabl
e


Agreeabl
e


Agreea
ble


Agreeab
le


Agreeab
le


Agreea
ble


Agreeabl
e


- -


4.        Taste Agreeabl
e


Agreeable Agreeabl
e


Agreeabl
e


Agreeabl
e


Agreea
ble


Agreeab
le


Agreeab
le


Agreea
ble


Agreeabl
e


- -


5.        Turbidit
y, NTU


BDL (DL 
1.0)


BDL (DL 
1.0)


BDL (DL 
1.0)


BDL (DL 
1.0)


BDL (DL 
1.0)


BDL (DL 
1.0)


BDL (DL 
1.0)


BDL (DL 
1.0)


BDL (DL 
1.0)


BDL (DL 
1.0)


- -


6.        Total 
Dissolv


ed 
Solids, 
mg/l


362 - 
426


343 - 376 196 - 376 342 - 419
336 - 
361


347 - 
385


339 - 
356


321 - 
349


332 - 
353


352 - 376 500 2000


7.        Total 
Alkalinit
y, mg/l


117 - 
148


158 - 198
91.7 - 
169


99.6 - 
128.9


124 - 
152


146 - 
174


164 - 
185


141 - 
174


162 - 
178


171- 189 200 600


8.        Total 
Hardne
ss (as 


CaCO3), 
mg/l


123.7 - 
140.6


101.4 - 
166


63.7 - 
82.6


94.1 - 
115.6


111.2 - 
136.3


162 - 
186


117.3 - 
128.7


109.2 - 
117.9


116.4 - 
126.9


117.1 - 
127.7


200 600


9.        Calcium 
(as Ca), 


mg/l


41.3 - 
61.9


33.5 - 46.3
19.8 - 
34.8


21.6 - 
46.5


25.3 - 
31.8


51.8 - 
60.7


33.4 - 
47.6


29.8 - 
38.3


32.5 - 
39.2


36.2 - 
42.9


75 200


10.     Magnes
ium (as 


Mg), 
mg/l


6.2 - 
20.4


4.9 - 21.3 3.2 - 18.4
13.2 - 
22.5


11.2 - 
18.4


14.7 - 
21.9


14.8 - 
22.8


14.4 - 
17.6


15.6 - 
20.8


15.1 - 
21.1


30 100


11.     Chlorid
es (as Cl-
), mg/l


29 - 58 74.5 - 91.3
43.2 - 
62.9


12.4 - 
49.4


41.2 - 
54.2


49.6 - 
66.7


76.4 - 
82.7


61.5 - 
79.8


63.1 - 
79.7


78.9 - 
85.2


250 1000


12.     Free 
Residua


l 
Chlorin
e, mg/l


BDL (DL 
0.1)


BDL (DL 
0.1)


BDL (DL 
0.1)


BDL (DL 
0.1)


BDL (DL 
0.1)


BDL (DL 
0.1)


BDL (DL 
0.1)


BDL (DL 
0.1)


BDL (DL 
0.1)


BDL (DL 
0.1)


- -


13.     Sulphat
e (as 
SO4), 
mg/l


14.2 - 
20.4


12.5 - 21.3 4.1 - 12.4
15.3 - 
21.8


1.7 - 
11.2


10.8 - 
18.8


15.2 - 
18.6


13.8 - 
16.9


14.7 - 
18.1


13.1 - 
18.4


200 400


14.     Fluorid
es (as 


F), mg/l
0.1 - 0.3 0.1 - 0.2 0.1 - 0.3 0.1 - 0.2 0.1 - 0.7 - 0.1 - 0.2 0.1 - 0.2 0.1 - 0.2 0.1 - 0.1 1 1.5


15.     Iron (as 
Fe), 
mg/l


BDL (DL 
0.02)


BDL (DL 
0.02)


BDL (DL 
0.02)


BDL (DL 
0.02)


BDL (DL 
0.02)


BDL (DL 
0.02)


BDL (DL 
0.02)


BDL (DL 
0.02)


BDL (DL 
0.02)


BDL (DL 
0.02)


0.3
No 


relaxation


16.     Nitrate 
(as 


NO3), 
mg/l


1.0 - 2.4 1.3 - 1.9 1.2 - 1.9 1.1 - 2.4 - 1.6 - 2.9 1.6 - 2.1 1.3 - 2.0 1.1 - 2.6 45
No 


relaxation


Groundwater Quality Monitoring 
Indian Standard IS 10500 
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S. No.
Parame


ters


Moher 
Village 
Tube 
Well


Near 
D.A.V 
public 
School


Near Old 
Site 


Office


Near 
Suraj Lal 


Saha 
House


Tube 
Well 


Teldah 
Village


 Near 
ETP


Near 
HW 


Storage 
Shade


Near 
ANFO 
area


Near 
TH4


Near 
Communi


ty 
Center, 
Amlohri 
Village


Acce-ptable Permissible 


17.     Boron 
(as B), 
mg/l


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


0.5 1


18.     Total 
Chromi
um ( as 


Cr), 
mg/l


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


0.05
No 


relaxation


19.     Zinc (as 
Zn), 
mg/l


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


5
No 


relaxation


20.     Alumin
um (as 


Al), 
mg/l


BDL (DL 
0.01)


BDL (DL 
0.01)


BDL (DL 
0.01)


BDL (DL 
0.01)


BDL (DL 
0.01)


BDL (DL 
0.01)


BDL (DL 
0.01)


BDL (DL 
0.01)


BDL (DL 
0.01)


BDL (DL 
0.01)


0.03 15


21.     Copper 
(as Cu), 


mg/l


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


0.05 0.2


22.     Manga
nese (as 


Mn), 
mg/l


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


0.1 1.5


23.     Nickel 
(as Ni), 
mg/l


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


0.02 0.3


24.     Arsenic 
( as As), 


mg/l


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


0.01
No 


relaxation
25.     Lead 


(as Pb), 
mg/l


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


0.01 0.5


26.     Seleniu
m (as 
Se), 
mg/l


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005) 0.01


No 
relaxation


27.     Cadmiu
m (as 
Cd), 
mg/l


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


BDL (DL 
0.005)


0.003
No 


relaxation


28.     E.coli, 
MPN/1
00 ml


Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent


29.     Total 
Colifor


m, 
MPN/1
00 ml


Absent Absent Absent Absent Absent Absent Absent Absent Absent Absent
Shall not be detected in 


100 ml sample -


Groundwater Quality Monitoring 
Indian Standard IS 10500 


Shall not be detected in 
100 ml sample -


 
Note: As per monitoring reports for April 17 to March 2018 by Envirotech East Pvt Ltd, Kolkata, 


 
5.2.11 Surface Water Quality Monitoring  


24) Surface water quality was ascertained on monthly basis during April 2017 to March 
2018 by withdrawing grab water samples from surface water bodies covering i) Kachan 
River upstream ii) Kachan River downstream ; and iii) Moher Village Pond near Sasan 
Coal Mines.  The observed results of surface water quality are presented in Table 5.11 
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which showing the results remained within the specified norms of Bureau of Indian 
Standards IS 2296 for Class C.  


Table 5.11: Surface Water Quality Monitored from April 2017 to March 2018 


 
SN Parameter SW-01: 


Kachan River 
Up stream 


SW-02: 
Kachan River 
Down stream 


SW-03 
Moher 
Village Pond; 


IS: 2296 
Class 'C' 
Limit 


1 pH (at 25 °C) 7.4-8.3 7.1-8.1 6.7-7.9 6.5-8.5 
2 Colour, Hazen 2-10 5-10 2-9 300 (Max.) 
3 Dissolved Oxygen (DO), mg/l 4.1-6.7 4.2-5.4 4.7-6.3 4.0 (Min.) 
4 Biochemical Oxygen Demand (BOD), 


mg/l 9.1-31.7 8.1-25.6 15.6-38.6 
30 (Max.) 


5 Chlorides (as Cl-), mg/l 9.8-37.6 10.2-41.5 13.6-55 600 (Max.) 
6 Total Dissolved Solids, mg/l 


309-376 27.4-365 390-462.1 
1500 
(Max.) 


7 Sulphate (as SO4), mg/l 25.6-45.7 15.1-39.3 6.5-41.8 400 (Max.) 
8 Fluorides (as F), mg/l 0.1-0.9 0.1-0.7 0.1-0.4 1.5 (Max.) 
9 Nitrate (as NO3), mg/l 1.1-5.3 1.4-2.9 1.3-5.1 50 (Max.) 
10 Oil & Grease, mg/l BDL (DL 0.5) BDL (DL0.5)-


0.9  
BDL (DL 0.5)  0.1 (Max.) 


11 Copper (as Cu), mg/l BDL (DL 0.005)  BDL (DL 0.005)  BDL(DL0.005)  1.5 (Max.) 
12 Cadmium (as Cd), mg/l BDL (DL 0.005)  BDL (DL 0.005)  BDL(DL0.005)  0.01 (Max.) 
13 Lead (as Pb), mg/l BDL (DL 0.005)  BDL (DL 0.005)  BDL(DL0.005)  0.1 (Max.) 
14 Iron (as Fe), mg/l 0.16-0.90 0.18-0.90)  BDL(DL0.005) 


0.21-0.21  
50 (Max.) 


15 Selenium (as Se), mg/l BDL (DL 0.005)  BDL (DL 0.005)  BDL(DL0.005)  0.05 (Max.) 
16 Zinc (as Zn), mg/l BDL (DL 0.005)  BDL (DL 0.005)  BDL(DL0.005)  15 (Max.) 
17 Chromium ( as Cr+6), mg/l BDL (DL 0.005)  BDL (DL 0.005)  BDL(DL0.005)  0.05 (Max.) 
18 Cyanide (as CN), mg/l BDL (DL 0.008)  BDL (DL 0.008)  BDL(DL0.008)  0.05 (Max.) 
19 Arsenic (as As), mg/l BDL (DL 0.005)  BDL (DL 0.005)  BDL(DL0.005)  0.2 (Max.) 
20 Insecticides,  Absent Absent Absent - 
21 Phenolic Compounds, mg/l BDL(DL 0.001)  BDL (DL 0.001)  BDL(DL0.001)  0.005 


(Max) 
22 Anionic detergents (MBAS), mg/l BDL (DL 0.05)  BDL (DL 0.05)  BDL (DL 0.05)  1.0 (Max.) 
23 Total Coliform Organisms 


MPN/100ml 
47-250 70-250 33-250 5000 


(Max.) 


 
Note: As per monitoring reports for April to December 2016 by CEG Test House, Jaipur and from January to March 
2017 by Envirotech East Pvt Ltd, Kolkata, 


  
5.2.12 Monitoring of Mine Water Quality  


25) Mine pit water is monitored on monthly basis during April 2017 to March 2018 two 
locations i) Siltation Pond Secondary Chamber (MW-01) and ii) Mines Pit Water (MW-
02). The quality of mine water is given in Table 5.11.  The quality remained within the 
permissible limits of General Standards of Discharge under Environment (Protection) 
Rules, 1986.   
 
 







 


 


44 


26)  


Table 5.12: Mine Pit Water Quality Monitored from April 2017 to March 2018 


SN Parameter MW-01Siltation 
Pond Secondary 
Chamber 


MW-02Mines 
Pit Water  


Standards 
EPA Rules, 
1986  
G.S.R.422 (E) 


IFC-WB 
Limits 


1 pH (at 25 °C) 7.3-8.2 7.9-8.8 5.5 -9.0 6.0 – 9.0 
2 Colour 6-9 3-15 -  
3 Sulphide (as H2S) 0.002-0.8 0.007-0.99 2 50.0 


4 Biochemical Oxygen Demand (BOD) 15.4-24.6 13.6-25.6 30 50 
5 Total Suspended Solids (as TSS) 81-92  82-98 100 50.0 
6 Temperature  


19.1-39.3 18.4-32.5 


Shall not 
exceed 5ºC 


above 
receiving 


water 
temperature 


Shall not 
exceed 3ºC 


above 
receiving 


water 
temperature 


7 Total Kjeldahl Nitrogen (as TKN),mg/l 12.7-17.5 13.2-28.8 100 - 
8 Fluorides (as F) 0.2-0.4 0.2-0.9 2 - 
9 Nitrate –N (as NO3- N) 6.4-10.2 6.5-10.4 10 - 
10 Oil and Grease 1.2-2.3 5.6-7.9 10 10.0 
11 Copper (as Cu) BDL (DL 0.01) BDL (DL 0.01) 3 0.3 
12 Cadmium (as Cd) BDL (DL 0.01) BDL (DL 0.01) 2 0.05 
13 Lead (as Pb) BDL (DL 0.01) BDL (DL 0.01) 0.1 0.5 
14 Iron (as Fe) 0.13-2.1 0.3-1.4 3.0 2.0 
15 Selenium (as Se) BDL (DL 0.005) BDL (DL 0.005) 0.05 - 
16 Zinc (as Zn) BDL (DL 0.01) BDL (DL 0.01) 5 0.5 
17 Chromium (as Cr+6) BDL (DL 0.01) BDL (DL 0.01) 0.1 0.1 
18 Cyanide (as CN) BDL (DL 0.008) BDL (DL 0.008) 0.2 0.1 
19 Arsenic (as As) BDL (DL 0.01) BDL (DL 0.01) 0.2 0.1 
20 Nickel (as Ni) BDL (DL 0.01) BDL (DL 0.01) 3 0.5 
21 Dissolved Phosphate  (as P) BDL (DL 0.5) BDL (DL 0.5) 5 - 
22 Manganese (as Mn) BDL (DL 0.005) BDL (DL 0.005) 2 - 
23 Mercury  (as Hg) BDL (DL 0.01) BDL (DL 0.01) 0.01 0.005 
24 Total Chromium (as Cr) BDL (DL 0.01) BDL (DL 0.01) 2 - 
25 Chemical Oxygen Demand (COD) 93.6-120.1 78.3-183 250 150.0 
26 Ammonical Nitrogen  (as NH3-N) 12.2-27.8 11.6-23.8 50 - 


Note: As per monitoring reports  from April 2017 to March 2018 by Envirotech East Pvt Ltd, Kolkata. 
 


5.2.13 Effluent Quality Monitoring  


Regular maintenance activities carried out for the Heavy Earth Moving Machineries 
such as Dump Trucks, Dozers, Front end loaders, graders, etc are properly 
cleaned/washed prior to their maintenance activities. SPL has constructed a 
designated Washing Bay for this purpose. The effluents generated out of these 
activities are laden with suspended solids and dust particles attached to the Machine 
Body parts. All essential provisions for the purpose of collecting this waste water 
generated has been made and the same is guided to the Effluent Treatment Plant 
having a capacity of 50m3/hr. Analysis results of outlet samples from ETP during April 
2017 to March 2018 are provided in Table 5.13. All the monitored parameters in the 
outlet quality remained within Indian and IFC Standards. 
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  Table 5.13: Treated Effluent (Outlet) Quality Monitored during April 2017 to 
March 2018 


SN Location Treated Effluent (Outlet) Quality IFC-WB 
Limits ETP Inlet (Range) ETP Outlet 


(Range) 
Indian 


Standards EPA 
Rules, 1986  


G.S.R.422 (E) 
1 pH 6.8 - 8.7 7.2 - 8.1 5.5-9.0 6.0 – 9.0 


2 Biochemical Oxygen Demand (mg/l) 36 - 61.4 4.2 -19.4 30 50.0 


3 Chemical Oxygen Demand (mg/l) 194 - 295 49.3-81.9 250 150.0 


4 Total Suspended Solids (mg/l) 163-286 30 - 69 100 50 


5 Oil & Grease (mg/l) 2.3 - 23.7 0.2-2.9 10 10 


6 Mercury (mg/l) BDL (DL0.01) BDL(DL0.01) 0.01 0.005 


7 Chromium as Cr+6 (mg/l) BDL (DL 0.01) BDL (DL0.01) 0.1 0.1 


8 Arsenic as As (mg/l) BDL (DL0.05) BDL (DL0.05) 0.2 0.1 


9 Cadmium as Cd (mg/l) BDL (DL0.01) BDL (DL0.01) 2.0 0.05 


10 Lead as Pb (mg/l) BDL (DL 0.05) BDL (DL0.05) 0.1 0.5 


11 Iron as Fe (mg/l) 0.2 - 3.8 0.1-1.9 3.0 2.0 


12 Sulphide (H2S), mg/l 0.04 - 1.9 0.006 -1.5 2.0 - 


13 Nitrate-N (as NO3-N)  mg/l 7 - 19.6 1.8-5.1 10.0 - 


14 Copper as (Cu)  mg/l BDL (DL0.05) BDL (DL0.05) 3.0 0.3 


15 Selenium (as Se) BDL (DL0.05) BDL (DL0.05) 0.05 - 


16 Zinc (as Zn) BDL (DL0.05) BDL (DL0.05) 5.0 0.5 


17 Cyanide as CN BDL (DL0.01) BDL (DL0.01) 0.2 0.1 


18 Nickel as Ni BDL (DL0.05) BDL (DL0.05) 3.0 0.5 


19 Phosphate as P BDL (<0.01) BDL (<0.01) 5.0 - 


20 Manganese as Mn BDL (DL0.05) BDL (DL0.05) 2.0 - 


21 Total Chromium as Cr BDL (DL0.05) BDL(DL0.05) 2.0 - 


22 Ammonical Nitrogen as NH3-N 9.3-32.7 5.4-12.3 50.0 - 


 
Note: As per monitoring reports  from  April 2017 to March 2018  to March 2018 by Envirotech East Pvt Ltd, Kolkata. 
 


5.2.14 Sewage Discharge Quality 


27) Sewage treatment is done through three numbers of bio-digesters. As of March 2018, 
The quality of outlet from all three operating bio-digesters is given in Table 5.14.  The 
quality of outlet remained within the prescribed Indian [GSR-422(E)] standards and IFC 
–EHS Guidelines values. 
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Table 5.14: Bio-digester Outlet from April 2017 to March 2018 


S.N. Parameters Project Office Bio-
digester (Range) 


Time New Time Office 
Biodigester  
(Range) 


Near HEMM Bio – Digester 
(Range) 


Standards 
G.S.R 
422(E) 


IFC –WB 
Standards 


1 pH (at 25 
°C) 


7.2 – 7.8 7.2 – 7.7 7.3 – 7.9 5.5-9.0 6.0-9.0 


2 COD, mg/l 21.4 – 52.3            21.7 - 185 23.4 – 28.4 250.0 125.0 
3 BOD, mg/l 4.6 – 12.3            5.8 – 23.3 3.4 – 9.2 30.- 30.0 
4 TSS, mg/l 7.1 – 85.4            7.4 – 59 7.3 – 9.4 100.- 50.0 
5 Oil & 


Grease, 
mg/l 


             0-0               0-0 0.0 10 .0 10.0 


Note: As per monitoring reports for  April 2017 to March 2018 by Envirotech East Pvt Ltd, Kolkata. 


 
5.2.15 Soil Quality Monitoring 


28) Soil quality is being monitored from soil samples collected on quarterly basis from five 
locations during April 2017 to March 2018 i.e. i) top soil stockyard (inside mine pit), ii) 
near OB dump area, iii) near HW shed; iv) R&R colony and v) near ETP area for various 
parameters as shown in Table 5.14.  Total Organic Carbon contents were found in the 
range of 0.52% to 0.91%.  The pH of soil from stock yard varied from 7.2 to 7.9 i.e. 
almost neutral to alkaline while from other samples it remained within range of 6.8 to 
7.8 showing it to be almost neutral in character.  The heavy metals cobalt, nickel, 
copper, molybdenum, silver, cadmium, barium, mercury and lead remained below 
detection limits. Zinc varied from 7.3  to 22.6  mg/kg while aluminium ranged from 5.8  
mg/kg to 20.4 mg/kg and manganese ranged from 4.3  mg/kg to 14.6  mg/kg. 


Table 5.15: Soil and Topsoil Analysis From the period April 2017 to March 2018 


S.
N 


Parameter Top Soil 
Stock yard 


(Inside Mine 
Pit) 


OB Dump Nr. HW Storage  
Shed 


R&R Colony Near ETP 


1 pH (1:2 ratio) 7.2 - 7.9 7.1- 7.9  7.3 -  7.9  7.1 -7.9  7.2 - 7.9  
2 Electric Conductivity, 


µS/cm 87.5 - 114.9 102.3 - 115.7 83.2 - 116.7 96.7 - 120.7 89.3 - 127.2  
3 Bulk Density, g/cc 3.3 - 5.7 2.4 - 5.1  4.1 - 5.6 2.1 - 2.7  2.3 - 3.9  
4 Chloride, mg/kg 9.3 - 16.1 6.4 -17.9  7.1 - 11.9  7.2 - 14.2  4.8 - 9.7  
5 Total Organic Carbon,  % 0.6 - 0.89 0.63 - 0.87  0.52 - 0.91  0.52 - 0.84  0.61 - 0.8  
6 Nitrate Nirogen NO3-N, 


mg/kg 53.1 - 81.9 50.3 - 59.8  64.3 - 78.4  59.6 – 75.1  53.2 – 71.3 
7 Nitrogen, mg/kg 60.7 - 91.3 58.7- 79.2  61.2 - 89.1 58.5 - 105.8 60.3 – 76.6  
8 Total Phosphorous,  


mg/kg 13.6 - 21.1 12.1- 16.8  12.7 - 19.7  9.3 - 19.6  10.4 - 15.7  
9 Available Phosphorous, 


mg/kg 2.1 - 15.9 1.2- 2.6  1.1 - 2.3  1.6 - 3.4  1.2 -  3.9  
10 Cation Exchange 


Capacity,  meq/100g 25.9 - 37.8 23.8 - 39.8  32.1 - 45.8  22.5 - 38.1  22.1  - 42.7  
11 Sulphate (SO4),  mg/kg 91.5 - 114.3 105.1- 118.5 91.2 - 109.1  91.1 - 115.2 91.3 -  98.1  
12 Aluminium (Al), mg/kg 9.4 - 14.6 7.8 - 9.8  12.7 - 20.4  9.7 - 19.4  5.8 - 12.5  
13 Manganese (Mn),  mg/kg 4.7 – 14.6 4.3 - 11.2  7.1 - 9.3  6.8 - 8.4  5.6 - 13.1  
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S.
N 


Parameter Top Soil 
Stock yard 


(Inside Mine 
Pit) 


OB Dump Nr. HW Storage  
Shed 


R&R Colony Near ETP 


14 
Cobalt (CO),  mg/kg 


BDL (DL 
0.05) 


BDL (DL 0.05) BDL (DL 0.05) 
BDL (DL 


0.05) 
BDL (DL 0.05) 


15 
Nickel (Ni),  mg/kg 


BDL (DL 
0.05) 


BDL (DL 0.05) BDL (DL 0.05) 
BDL (DL 


0.05) 
BDL (DL 0.05) 


16 
Copper (Cu),  mg/kg 


BDL (DL 
0.05) 


BDL (DL 0.05) BDL (DL 0.05) 
BDL (DL 


0.05) 
BDL (DL 0.05) 


17 Zinc (Zn),  mg/kg 7.3 - 21.2 10.6 - 18.6  14.2 - 17.8  12.2 - 22.6  12.4 -  21.1  
18 Arsenic (As), mg/kg BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) 
19 Molybdenum (MO),  


mg/kg 
BDL (DL 


0.05) 
BDL (DL 0.05) BDL (DL 0.05) 


BDL (DL 
0.05) 


BDL (DL 0.05) 


20 
Silver (Ag), mg/kg 


BDL (DL 
0.05) 


BDL (DL 0.05) BDL (DL 0.05) 
BDL (DL 


0.05) 
BDL (DL 0.05) 


21 Cadmium (Cd),  mg/kg BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) 
22 Barium (Ba), mg/kg BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) 
23 Mercury (Hg), mg/kg BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) 
24 Lead (Pb), mg/kg BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) BDL (DL 1.0) 
25 Potassium (K),  mg/kg 320 – 363 341- 367  325 - 373  340 – 387  341 -  369  
26 Calcium (Ca),  mg/kg 215.2 – 228 201 – 224  213 – 299  198 – 231 175 – 266  
27 Sodium (Na),  mg/kg 152 – 189 149 – 169  162 – 199  131 – 167  138 – 163  
28 Magnesium (Mg),  mg/kg 49.7 - 59.8 42.1- 49.2  53.7 - 62.9  23.6 - 45.9  41.2 - 57.2  
29 Iron (Fe), mg/kg 25.3 - 49.2 24.1 – 39.6  31.4 - 38.6  15.6 - 41.2  2.6 - 41.2  


 
Note: As per monitoring reports for April 2017 to March 2018 by Envirotech East Pvt Ltd, Kolkata. 
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6 COMMUNITY HEALTH, SAFETY & SECURITY  


6.1 COMMUNITY HEALTH  


46) SPL has taken up initiatives and complied with the requirement of mitigation measures 
included in the O-ESMP to minimize impact and risks of its mining operations on the 
community living surrounding Sasan Coal Mines.   
 


47) The actions and environmental monitoring conducted during 2017-18 showed that the 
environmental quality, that may impact community, remained within the prescribed 
Indian standards. The monitoring results are analysed as following: 
 The ambient air quality monitored in the surrounding villages (Moher, Amlohri, 


Teldah and Chokra Villages) remained within the prescribed 24 hourly Indian 
Standards. 


 Noise levels were monitored in the villages surrounding Sasan Coal Mines (at 
Moher, Amlohri and Teldah Villages) remained well within the corresponding 
prescribed Indian and IFC Standards (Sections 5.1.5)  


 Ground vibrations and air overpressures were monitored with every blast both 
within and outside the mines area. The monitored results outside mine periphery 
remained within the Directorate General of Mines Safety (DGMS) prescribed Indian 
Standards (Section 5.1.7) 


 Ground water quality monitored by withdrawing water samples from hand pumps, 
borewells, piezometers  in operation at Amlohri Village, Moher Village, Teldah 
Village, and DAV School (piezometer) showed the ground water quality fit for use 
as drinking water as per specified limits under the BIS Standard (IS:10500) Section 
5.1.10); 


 Surface water quality of Kachan River upstream,Kachang River downstream, and 
Moher Village Pond near Sasan Coal Mines showed the results conforming to 
Bureau of Indian Standards IS:2296 for Class C water streams (Sections 5.1.11); 


 Effluent, mine pit water and siltation pond water quality was also found 
conforming to the General Standards of Discharge under Environment (Protection) 
Rules, 1986 and IFC-WB effluent standards for mining (Sections 5.1.12 & 5.1.13); 


 Soil quality is being monitored from soil samples collected on quarterly basis from 
five locations during April 2017 to March 2018 i.e. i) top soil stockyard (inside mine 
pit), ii) near OB dump area, iii) near HW shed; iv) R&R colony and v) near ETP area 
for various parameters as shown in Table 5.14.  Total Organic Carbon contents 
were found in the range of 0.52% to 0.91%.  The pH of soil from stock yard varied 
from 7.2 to 7.9 i.e. almost neutral to alkaline while from other samples it remained 
within range of 6.8 to 7.8 showing it to be almost neutral in character.  The heavy 
metals cobalt, nickel, copper, molybdenum, silver, cadmium, barium, mercury and 
lead remained below detection limits. Zinc varied from 7.3  to 22.6  mg/kg while 
aluminium ranged from 5.8  mg/kg to 20.4 mg/kg and manganese ranged from 4.3  
mg/kg to 14.6  mg/kg. 
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6.2 COMMUNITY HEALTH UPKEEP 


48) Community health upkeep related initiatives taken up by SPL include providing health 
care services through Medical Health Care Centres developed at Krishna Vihar R&R 
Colony and Surya Vihar R&R Colony. Medical facilities that are made available in the 
health care centres include OPD (on week days Monday through Saturday), well 
equipped pathology lab, dressing room, 24-hours ambulance facility etc. The Medical 
team is consists of a Medical Doctor (M.B.B.S), Pharmacist, Nurse, Lab Technician and 
other support staff. Clinical treatment & medicine dispersion is being given free of cost 
to the village communities. Out Patient Department (OPD) of the health care centres 
serves as the first point of contact between patient and hospital staff, from where OPD 
refers a patient to specialists. Mobile health camps, health related training programs 
on care during pregnancy, HIV/AIDS, eye care etc. are being organized for the 
surrounding villages. 24 x 7 Ambulance available for emergency services. On an 
average 700-750 patients per month visit health care centres.  
 
 


6.3 STRUCTURE SAFETY OF INFRASTRUCTURE  


49) The Coal Mines related infrastructure that may directly interact with public mainly 
include external overburden dumps, overland coal conveyor, transportation of 
hazardous substances including explosives through road connecting Sasan Coal Mines 
and Sasan UMPP, water impoundment in siltation pond and in the mines, buried 
pipeline for water supply and power transmission lines.  SPL took utmost care in 
engineering design and regular monitoring of these infrastructure, thus to minimize 
their potential impacts or risks to the public life.  The community safety from OLC and 
road operations is covered in AMR for the Sasan UMPP, while community safety due to 
OB dumps is covered in the following subsection. 
 


6.3.1 Community Safety from External Overburden Dumps  


50) External Overburden (OB) Dumps height are maintained at the height as per the DGMS 
approval and approval for maintaining dump height up to 150 m is pending with 
MoEFCC. Some of the dwelling structures are located within 300 m from the dumps.  
Gabion wall with garland drain is under construction.  
 


51) SPL has prepared a risk assessment and management plan (Annex B-2 of OESMP) and 
OB dump management plan (Annex B-4 of OESMP) which cover the situation of OB 
dump failure and actions to be taken up for the same. An emergency response plan 
(Annex B-14 of OESMP) is available to control an emergency situation.  The Plan 
defines roles and responsibilities and actions to be taken up to contain an emergency 
situation.   
 


6.3.2 Transportation of hazardous substances through road  


52) Explosives are transported in heavy vehicles through road. Accidents may occur due to 
pre-detonating of explosives during transportation. Separate provisions are made for 
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transportation of explosives in bulk in specialized explosive van as per the licence 
issued by Petroleum and Explosives Safety Organization (PESO).  
 


53) To minimize requirement of explosives, SPL has set up in-house Slurry Mixed Emulsion 
Explosives plant.  The in-house manufacturing and supply of ANFO explosive came into 
operations from August 19, 2016. 
 


6.3.3 Offsite Emergency Response Plan 


54) Offsite risks including overburden dump sliding, mine fire, explosion due to storage 
and use of explosives including composition of committees for off-site emergency 
measures and evacuation team have been included in the Emergency Response Plan 
(ERP). 
 


6.3.4 Engaging with the Community for their Health & Safety Upkeep 


55) SPL’s R&R and CSR teams are maintaining cordial relations with the community 
through following interventions: 
 Engaging with the community through CSR initiatives; 
 Providing education support to children of project affected families of  surrounding 


villages;  
 Providing health services;  
 Implementing actions required as part of R&R action plan;   
 Imparting safety training;  
 Holding consultations on emergency response planning;  
 Providing support in their culture events; sports event and national days etc. 
 Engaging with the community on the World Environment Day, Independence Day 


and other festival celebrations etc.   
 


56) Annual Blood donation camps were organized twice at Power Plant where volunteers 
from the coal mines are also donating blood collected and handed over to IRCS to 
provide health benefit to the society. 
 


57) One day volunteering cleanliness drive at Baiga basti R&R colony was carried out. 
Employee Volunteering Day Celebrated and Swacch Bharat Abhiyan, International 
Womens day celebrated where special screaning of  Bollywood movie “ Toilet ek Prem 
Katha” conducted at local MCM Cineplex, more than 120 women from the coal mines 
are benefitted through this initiative  


 
58) Programs like Women Mensural Hygiene through distribution of sanitary pads and 


program like Surakshit Matritv through healthy baby kit is huge success in the area and 
women are made aware of health issues. 
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6.4 SECURITY ARRANGEMENTS 


59) As described in paragraph 31 in Chapter 3, SPL has deployed security guards at 
different location within and outside the mines including along OB dumps.  SPL ensures 
that specific instructions are followed up by the security personnel while interacting 
with the community ensuring there is no use of force against community. 
 


60) Awareness programs on fire safety are being organized on quarterly basis in the 
surrounding villages.   
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7 LAND ACQUISITION AND R&R OF PROJECT AFFECTED PEOPLE 


7.1 OVERVIEW OF LAND AND RESETTLEMENT STATUS 


61) The Moher and Moher-Amlohri Extension Coal Mines involves 2,044 Ha of total land 
which comprises of 1,546 Ha for the mine lease area and 498 Ha for overburden dump 
area and the associated infrastructure area. The land use of total land involved 
includes forestland of 1,197 Ha, government land of 182 Ha and private land of 665 Ha. 
The status of land allocation and possession as on March 31, 2018 is given in Table 7.1.  


Table 7.1: Land Possession Status as on March 2018 


Area/Location Component  Status 
Forest Land Mine Area 


(1,064 Ha) 
 Final forest clearance received from MoEF on May 25, 2010; 
 Payment of INR 1400 million made to GoMP; 
 Facilitation letter in favour of Security Trustee obtained;  
 Physical possession commenced; being handed over in phases. 


Infra Area 
(133 Ha) 


 Final forest clearance received from MoEF on May 28, 2010; 
 Payment of INR 200 million made to GoMP; 
 Facilitation letter in favour of Security Trustee obtained; 
 Physical possession is taken by the project.  


Government 
Land 


Mine Area 
(129 Ha) 


 Lease deed signed with GoMP in Dec 2011;  
 Mortgage created in favour of Security trustee on Sep 14, 2012; 
 Payment of INR 8.35 Crores for entire land made to GoMP; 
 Allotted by GoMP and land is in possession. 


Infra Area (53 
Ha) 


 Lease deed signed with GoMP for 53 Ha in Dec 2011; 
 For entire land Mortgage created in favour of Security trustee on Sep 14, 


2012; 
 Payment of INR 5.70 Crores made to GoMP; 
 Allotted by GoMP and land is in possession. 


Private Land Mine Area 
(353 Ha) 


 Dispute on 101 Ha of private land of NCL is not completed. Actual 
requirement of this 101 Ha land, is anticipated after 10 years; 


 Balance 251 Ha is under possession of SPL.  
Infra Area 
(312 Ha) 


 Section 6 of LA Act issued in December 2009 and Section 9 notice issued in 
December 2011;  


 Notices issued under LA Act scrapped as the Act has ceased to be effective 
hence SPL purchased 245 Ha of land directly from land owners; 


 Payment of INR 77.6 million made to GoMP; 
 Total 255.405 ha land was purchased till March 2018 in village Amlohri 


village for OB dumping.  


 
62) The project-affected families (PAFs) involved in land acquired or directly purchased for 


development of Sasan Coal Mines is given in Table 7.2.   


Table 7.2: Village Wise Summary of Land & Home Oustees (as on March 31, 2018) 


Village Land Oustees Through  Home Oustees Through  
Award Direct purchase Award Direct purchase 


Amlohri 79 766 87 661 
Naugarh 87 6 4 0 
Moher  710 0 419 0 
Total 876 772 510 661 


Grand Total 1648 1171 
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7.1.1 Resettlement Site  


63) As on March 31, 2018, 730 PAFs were allotted plots or a house on plot, as per their 
choice in Krishna Vihar R&R Colony. The status of allotted plots and PAFs shifted in 
Krishna Vihar R&R Colony is given in Table 7.3.  


Table 7.3: Status of inhabitation in Krishna Vihar R&R Colony (as on March 31, 2018) 


 
 
 


7.2 PAYMENTS OF R&R BENEFITS   


64) As on March 31, 2018 R&R benefits to the PAFs included the following:  
 Total R&R grants distribution to 609 PAFs;  
 Disbursement of old age pension to 124; 
 Disbursements of widow pension to 8 women.  
 Number of Divyang (physically challenged )pension to 7 PAPs; 
 Documentation work for 200 cases for title allotment against allotted plots in 


Krishna Vihar R&R colony; is prepared and forwarded to Tehsildar Office for further 
action.  
 


7.2.1 Sustenance Allowance  


65) The District Collector issued instructions to SPL after having meeting with SPL on 
October 11, 2014 to commence payments of sustenance allowance to all PAPs (land 
and home oustees) that are yet to receive employment for over three years since 
handing over of their land, assets of residential houses. The sustenance allowance is 
applicable to the land related to the entire Sasan Coal Mines across components and it 
would be a monthly payment at an individual level on the basis of a census verification 
that is undertaken through the District Collector. The eligibility for the payment of 
sustenance allowance is the loss of at least 0.5 acre of land for an SC/ST PAP and above 
1 acre of land for the general category PAP who have not received any employment 


Sl.No. Sector Total Plots Allotted Shifted  
Not 


shifted 
Vacant Encroachment 


1 A 30 30 30 0 0 0 


2 B 47 45 45 0 0 2 


3 C 48 37 34 3 3 8 


4 D 107 92 65 27 5 10 


5 E 137 126 73 53 7 4 


6 F 119 117 114 3 1 1 


7 G 52 47 20 27 5 0 


8 H 15 13 8 5 1 1 


9 I 85 81 43 38 1 3 


10 J 70 65 26 41 2 3 


11 K 90 77 23 54 9 4 


  TOTAL 800 730 481 251 34 36 
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from SPL for three years since the date of physical possession of acquired assets by 
SPL. Status on disbursement of sustenance allowance as on March 31, 2017 is 
presented in Table 7.4.   


Table 7.4: Status on Payment of Sustenance Allowance (as on March 31, 2018) 


S.N. Village Total Eligible Current status Balance 
1 Amlohri 97 82 15 
2 Naugad 14 5 9 
3 Moher 435 96 339 
 Total 546 183 363 


 
7.2.2 Livelihood Generation Support 


66) SPL is actively promoting self-sustainable livelihood programs. Some programs are 
highlighted below 
 18  PAPs directly employed by  SPL in the project;   
 35 Women undergoing tailoring training, 179 PAPS are engaged through 


subcontractors in various project activities. 
 . 
 


67) SPL also organized uniform stitching and tailoring program at Surya Vihar and Krishna 
Vihar R&R Colonies thus benefits provided to 43 women of PAFs. 
 


68) Tribal Development Program: The objective of the tribal development program is to 
promote the tribal community to improve their quality of life. Different Skill 
development/capacity development programs have been initiated for their socio-
economic empowerment and mainstreaming.  A total 96 tribal families have been 
resettled in a one block dedicated for the Tribal to maintain a homogeneous 
atmosphere. Self-help group has been formed to improve livelihood earning through 
project activities. 
 


69) Livestock Development Program: A goat livestock development project was initiated 
for supporting the deprived community to earn additional income ensuring sustainable 
livelihood, and better quality of life. In the Goat Husbandry scheme (4 She and 1 He 
Goat) are provided to 5 families of PAFs.   
 
 


7.3 EDUCATION FOR PAPS CHILDREN  


70) SPL has been fully sponsoring DAV Schools at Surya Vihar R&R Colony and at Krishna 
Vihar R&R Colony to impart quality education to the community children. Final result 
showed an increasing trend from the previous year.   Total 1206 students enrolled in 
the school and average student percentage was 61.84% pass percentage Students who 
topped from both schools were recognized by cash prizes distributing awards. Text 
books, uniforms, shoes, bags, sweater etc are being distributed to all students free of 
cost.  New Block Phase-i Constructed this year. This year School got CBSE affiliation for 
running the classes upto X standard.  
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Table 7.5 : SPL sponsored Schools in Krishna Vihar R&R Colony 


SN School Sections Students Teachers 
1 DAV Krishna Vihar 28 1042 32 


 
 


7.4 GRIEVANCE REDRESSAL MECHANISM  


71) SPL facilitates three specific grievance channels for PAPs:  
(a) Grievances reported at the Jan Sunwai (public hearing); 
(b) Grievances reported at the Prasasnik Bhavan (Local Administration Office 


Building); and  
(c) Grievances reported at the R&R colony in Krishna Vihar R&R Colony.  
  


72) Consultations with communities are being documented. Grievance register is 
maintained at Krishna Vihar R&R Community Hall. The complaints/request etc. raised 
by community, are documented at the grievance register. Land team is also 
documenting all commitments made while negotiating with the land owners for land 
procurement. Grievances are being recorded in grievance register which is maintained 
at site.  Almost 80% of the grievances received have been resolved and remaining are 
under process. Frequency of consultation/ meeting at Moher Village has increased to 
accelerate process of resettlement.  
 


73) SPL is also providing water tanker facility in Moher Village presently, considering the 
acute shortage of water supply in the village throughout the year,whereas water 
supply in Krishna Vihar Colony water scarced sector is extended during the summer 
season. 
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8 BIODIVERSITY  


8.1 FORESTLAND DIVERSION FOR NON-FOREST PURPOSES 


74) SPL has obtained Stage I and II Forest Clearance from Ministry of Environment and 
Forests and Government (MoEFCC) and Madhya Pradesh State Department of Forests 
for diversion of following forestlands for non-forest purposes:  
a) 991.81 Ha of forestland and 72.21 Ha of revenue forestland for the Moher and 


Moher-Amlohri Extension Coal Mines;   
b) 101.89 Ha of forestland and 31.30 Ha of revenue forest for OB dump area 
 
 


8.2 STATUS OF BIODIVERSITY OF FLORA & FAUNA AND CONSERVATION MEASURES  


75) The baseline for ecological status had been carried out in EIA report as part of the 
Project related approvals in 2008.  Mines development related impacts were included 
in the ESIA study.  
 


76) The mines development involved diversion of forestland for non-forest purposes as 
per Forest Clearance issued by MoEFCC for diversion of forestland involved for mines 
and OB dumps. SPL deposited funds for compensatory afforestation by the State 
Forest Department in 2,130 ha (double of the diverted forestland) comprising of 24 
forest compartments.  
 


77) As part of the operation phase Environmental and Social Management Plan (O-ESMP), 
SPL has formulated a biodiversity conservation plan including development of 
greenbelt in available land and plantation in the mined out area as per the progressive 
mine closure plan and sponsoring plantations drives in R&R colony, surrounding 
villages and schools.  
 


8.2.1 Greenbelt Development   


78) Greenbelt development is being taken up in phased manner in and around periphery 
of mines area. As on March 31, 2018, total 51177 no. of sapling are planted. In FY 
2017-2018, 17536 no. of saplings were planted out of which 16752 plants survived at a 
survival rate of 86.91%.  Views of greenbelt development and plantation drives 
sponsored by SPL are shown in Figure 8.1. 
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Figure 8.1: Views of Greenbelt Development in the periphery of                                                                         
Sasan Coal Mines and in Krishna Vihar R&R Colony 


 
8.2.2 Celebration of the World Environment Day 


79) World Environment Day – 2018 was celebrated at Sasan Coal Mine on 05th June to 
raise awareness and take positive environment action for protecting our Mother 
Nature based on this year UN theme “Connecting People To Nature”.  This auspicious 
event was celebrated for one week i.e. 30 May to 05 June 2017. A number of 
competitions /event/awareness campaign related to the environment were organised 
covering a wide range of Stakeholder (Employee and their family, contractors, 
villagers, general public etc.) and areas (within mine boundary, school. Nearby town 
i.e. Waidhan / Vindhyanagar) huge participation was witnessed for these environment 
events and also distribution of more than 1000 plants along with sensitization program 
held with the residents at R & R colony. 
 
The programme details for entire week are given below: 


Sr. 
No. 


Date Programme / Event 


1 30/05/2017  Rollout of WED Programme for MMAEOCM 
 Signature Campaign 


2 31/05/2017 Environmental Awareness Programme  at DAV 
School Children, Krishna Vihar Residents& residents 
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of Amlohri Village & Mass Plantation Programme at 
community Centre, Krishna Vihar 


3 01/06/2017 Sapling Distribution at Amlohri, Chokra & Teldah 
Village 


4 02/06/2017 Sapling Distribution at Waidhan - Vindhyanar 
5 03/06/2017  Drawing – Poster Competition for children (03 


Categories) : Upto 5th Class, 6th Class to 
10th Class, Above 10th class or 16 years of 
Age) 


 Rangoli Competition for ladies and spouses of 
employees 


 
6 04/06/2017 Slogan Competition 


(Hindi & English) Poem Competition 
(Hindi & English) Essay Competition 


(Hindi & English) 
Theme : Connecting People To Nature 


7 05/06/2017 World Environment Day (WED) Celebration : 
 Flag Hoisting 
 Inaugural Function 
 Oath Taking 
 Theme Address 
 Felicitation and Prize Distribution 
 Vote of Thanks 
 Tree Plantation near ANFO 
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8.3 BIODIVERSITY STUDIES   


80) To understand the current status of biodiversity, SPL is to carry out Bio-diversity study 
of Sasan Coal Mines and surrounding area.  The study is expected to be completed in 
2018 and would cover assessment of the impact and to devise a biodiversity 
conservation plan.  As part of the study SPL is to monitor changes in biodiversity and 
ecosystem services over the long term and adopt a practice of adaptive management 
in which the implementation of mitigation and management measures are responsive 
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to changing conditions and the results of monitoring to be implemented throughout 
the project’s lifecycle. 


 
8.4 PESTICIDE MANAGEMENT PLAN  


81) SPL has developed a Pesticide Management Plan as part of the O-ESMP, thus to 
minimize impact on biodiversity.  This plan outlines the program for managing pest 
populations or reducing damage caused by pests based on integrated pest 
management and the methods of handling, preparing, mixing, applying and otherwise 
using pesticides. It also covers precautions that will be taken to protect human health 
and the environment.  The pesticide management plan broadly includes the following: 
 Coordinated use of pest and environmental information along with available pest 


control methods, including cultural practices, biological, genetic and as a last 
resort, chemical means to prevent unacceptable levels of pest damage. 


 Take care of decreased use of chemical application, which will reduce risk of 
deterioration and disfigurement of holdings to the health of staff members. 


 Select pesticides that are low in human toxicity, known to be effective against the 
target species, and have minimal effects on non-target species and the 
environment.  Where possible, use neem oil as a pesticide in plantation 


 Pesticides are to be handled, stored, applied, and disposed of in accordance with 
the Food and Agriculture Organization’s International Code of Conduct on the 
Distribution and use of pesticide or good international Industry practice. 


 Pesticides are labelled and stored in safe container. 
 Proper training for safe handling, storage and use of pesticides.  All empty 


containers of pesticides to be disposed of as hazardous waste 
 Personal Protective equipment for each type of pesticide to be ascertained in 


advance. 
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9 COMPLIANCE STATUS OF CONDITIONS OF ENVIRONMENTAL APPROVALS  


9.1 MOHER & MOHER-AMLOHRI EXTENSION COAL MINES RELATED APPROVALS 


82) SPL has obtained environmental and forest approvals as described in Table 9.1 for 
mine opening and coal mining from Moher and Moher – Amlohri Extension Coal 
Mines.   


Table 9.1: Environmental & Forest related Approvals obtained for Sasan Coal Mines 


SN Approval & Agency Validity  
1 Mining Lease approval by Government of India as communicated by the State 


Government  
30 years  


2 Mining Plan for 20 million TPA of coal output approved by Ministry of Coal  Entire mine life 


3 Environmental Clearance (for 16.0 million TPA and renewed for 20.0 million TPA 
of coal mining) issued by MoEFCC 


Entire mine life 


4 Forest Clearance by MoEFCC and State Department of Forests for  
1) Diversion of 991.81ha of forest land & 72.21 ha of revenue forestland 
2) Diversion of 101.89ha of forest land & 31.30 ha of Revenue Forest for OB 


dump area 


 
 
One time approval 
obtained. 


5 NOC from Central Groundwater Authority for withdrawal of groundwater One time approval 
6 Consent to Establish for 20 million TPA of coal mining from MPPCB Dec 17, 2020 
7  Consent to Operate for 20 million TPA of coal mining from MPPCB Feb 28, 2020 
8 Hazardous Waste Authorization from MPPCB Dec 31, 2022 
9 Biomedical Waste Authorisation from MPPCB Nov 30, 2019 


 
83) SPL has been periodically filing environmental returns to the respective regulatory 


departments. The compliance status of environmental clearance, forest clearance and 
environment statement is given in the following section.  
 


9.1.1 Compliance Status of Conditions of Environmental Clearance  


29) SPL has got Environmental Clearance for higher capacity coal mining of 15 MTPA as 
normative and 20 MTPA as peak on June 30, 2015 with 53 specified conditions and 14 
general conditions to be implemented by SPL. The issue of the new EC supersedes the 
EC issued earlier by MoEFCC. As required under the Environmental Clearance, SPL is 
submitting six monthly compliance status reports to MoEFCC regional office  
 
Table 9.2: compliance Status (for October 2017 to March 2018) of compliance of 
Environmental Clearance of June 30, 2015 for 20 Million TPA of Coal Mining as 
reported to MoEF on 27 April 2018. 
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Sr. 
No. 


Condition Compliance 


A Specific Condition 


1 
The maximum production from the mine 
at any given time shall not exceed the 


limit as prescribed in the EC. 
Being Complied. 


2 


As per Supreme court Judgment dated 
25.08.2014 in case no.120/2012, the coal 
blocks allocated for UMPP would only be 
used for UMPP and no diversion of coal 


for commercial exploitation shall be 
permitted. Accordingly, not withstanding 


anything else contained in this or any 
other approval of this Ministry, the 


production of coal from UMPP block shall 
be limited to the extent to meet the 
requirement of Sasan UMPP only. 


Complied. 
The production of coal from Moher and Moher-Amlohri Extension 
opencast coal mine is limited to the requirement of Sasan UMPP 


only. 


3 
The validity of EC is for the life of the 


Mine or as specified in the EIA 
Notification, 2006, whichever is earlier. 


Noted. 


4 


The Wildlife conservation plan shall be 
prepared for the project and approved by 
the Govt. of Madhya Pradesh.  This shall 


be implemented in consultation with 
Forest and Wildlife departments of the 


state government. The plan shall include 
creation of corridor in conjunction with the 
neighboring mines which come up in the 
area to allow movement of these fauna 
through the project area. The corridor 


shall be forested with species from 
natural habitat for free movement of 


faunas found in the study area to provide 
connectivity to enable them reach the 
neighbouring forest unhindered.  The 


project Authority shall also participate in 
the regional conservation plans and when 


prepared in the future for the 
conservation of flora and fauna found in 


the region. 


Complied. 


Wildlife Conservation Plan (WCP) has been prepared by the 


project authority; WCP has also been submitted to the state 


Government of Madhya Pradesh for preparation of Regional 


Wildlife Management Plan to be implemented in line with the 


requirement for the conservation of Wildlife. 


 


5 


The Environmental clearance is subject to 
obtaining prior clearance from wildlife 


angle including clearance from the 
standing committee of the National Board 


for Wildlife as applicable. 


Not Applicable. 


6 


There shall be no diversion of coal to any 
other end users other than for which it 


has been intended Thermal Power 
Plant(s). 


Agree & Complied. 
 


7 
 


 
There shall be no increase in mine lease 


area. 


Agree & Complied. 
 


8 


Transportation of coal shall be through 
Over land Conveyor. 


Complied. 
Coal from Mine end is transported through a completely covered 
single flight overland conveyor up to the Sasan Ultra Mega Power 


Project (SUMPP) 


9 
 


 
During Expansion there shall be no 


additional external dumps. 
Being Complied. 


10  
Garland drains shall be provided. 


Complied. 
Garland drains are constructed to arrest discharge and runoff with 
silt and sediments surging into areas adjoining the periphery of OB 


dump. 


 
11 


 
OB slope stability needs to be expedited 


Slope stability study has been carried out by Central Mining & Fuel 
Research Institute (CMFRI) Dump slopes are maintained as per 


the report. 
 


12 
 


 
Grassing to be done on top soil to protect 


its fertility. 


Complied. 
The Topsoil conservation and use are successive and periodic 


activities during mining operation. 
About 3, 65,153 cubic meter of topsoil has been used for 
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reclamation, slope stabilization, greenbelt development etc. 
Presently, 134594 cubic meter of topsoil is stacked for further use 


in reclamation and greenbelt development inside mine area. 
Grassing shall be done on top soil at stack yard before monsoon 


every year to conserve its fertility. 


13 
 


Additional Toilets in the school be 
provided under CSR programme. 


Complied. 
Total – 29 Nos. of toilets are operational in the DAV school of the 


Krishna Vihar R & R Colony. 


14 
Gabion wall/retaining wall/Pitching of 


boundary wall be provided. 


Complied. 
To check run-off and siltation from OB dumps/benches, retaining 


wall has been constructed at the toe of permanent dump slopes, in 
addition to the provision of Garland drains. 


15 


 
 


The medical facilities be improved. 


Complied. 
The Medical Care Facility has been constructed at R&R colony. 
There is a first aid centre at site. All the health care facilities are 


maintained as per the requirement having supported with qualified 
staff. 


17 Coal transportation in pit by tippers, 
surface to siding by tipper and loading at 
siding by pay loaders into rail wagons. 


Complied. 
In pit, coal transportation is done by dumpers, fed via front end 


loaders, which ultimately feed to coal crushers through hoppers. 
The coal is then conveyed to power plant through dedicated over 


land conveyor (OLC). There is no rail wagon loading facility is 
envisaged for this project. 


18  
The Production shall be within the same 


mining lease Area. 
Being Complied. 


19 The Production shall be within the same 
mining lease Area. 


Being Complied. 


20 The OB shall be completely re-handled at 
the end of the mining and the area shall 
be backfilled up to the ground level and 


covered with about a meter thick Top soil. 


OB is and being handled and re-handled as per approved mining 
plan. 


 


21 The land after mining shall be brought 
back for the agriculture purpose to the 


extent possible. 


Although most of the land after mining have their designated land 
use, based on the availability, rest of the land shall be reclaimed 


for the agricultural purpose. 
22  


Garland Drains shall be provided. 
 
 


Complied. 
Garland drains (3mX3m) are constructed to arrest discharge and 


runoff with silt and sediments surging into areas adjoining the 
periphery of OB dump. Ponds/sumps with capacity of 


200mX100mX6m (01 Nos), 220mX110mX8m (01 Nos) & 
50mX50mX6m (02 nos) has been constructed for proper settling of 


coal / silt material. 
23 Appropriate embankments shall be 


provided along the side of the river/nallah 
flowing near or adjacent to the mine. 


Complied. 
There is no water body flowing close or adjacent to the mine. 


24 The CSR cost should be Rs.5 per tonnes 
of coal produced which should be 


adjusted as per the annual inflation. 


Complied. 
Moher and Moher-Amlohri Extension Mines is a part of Sasan 


Power Limited. A separate budget for the CSR is maintained and 
spent as qualifies under Company’s Act, 2013. 


25 Everybody in the core area should be 
provided with mask for protection against 


fugitive dust emission. 


Complied. 
All the engaged work force is provided with dust mask for 


protection against fugitive dust emission. 
26 


Dust masks to be provided to everyone 
working in the mining area. 


Complied. 
All the engaged work force is provided with dust mask for 


protection against fugitive dust emission. 
27 The supervisory staff should be held 


personally responsible for ensuring 
compulsory regarding wearing of dust 


mask in the core area. 


Complied. 
PPE Compliance is strictly followed. 


28 People working in the core area should 
be periodically tested for lung diseases 


and the burden of cost on account of coal 
mine area. 


Complied. 
Periodic Occupational health check up is carried out as per 


Director General Mines Safety (DGMS) requirement. 
 


29 Appropriate embankments shall be 
provided along the side of the river/nallah 


flowing near or adjacent to the mine. 


Complied. 
There is no water body flowing close or adjacent to the mine. 


30 The mining area should be surrounded by 
greenbelt having thick closed thick 


canopy of the tree cover 


Complied. 
Plantation has been carried out using  different native species 


along roadside, undisturbed area and infrastructure area. 
Afforestation in external OB dump and backfilled area will start 


from 6th/7th year onwards when the dump will reach ultimate level 
as per the approved mining plan. 
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31 The embankment constructed along the 
river boundary shall be of suitable 


dimensions and critical patches shall be 
strengthen by stone pitching on the river 


front side and stabilized by with plantation 
so as to withstand the peak water flow 


and prevent mine inundation. 


Not Applicable. 
The mine area is not under catchment area (HFL) of any of the 


rivers. 


32 There shall be no overflow of OB into 
river and into the agricultural fields and 


massive plantation of native species shall 
be taken up in the area between the river 


and the project. 


Complied. 
Garland drains (3mX3m) are constructed to arrest discharge and 


runoff with silt and sediments surging into areas adjoining the 
periphery of OB dump. Ponds/sumps with capacity 


200mX100mX6m (01 Nos), 220mX110mX8m (01 Nos) & 
50mX50mX6m (02nos) constructed for proper settling of silt 


material. 
33 OB shall be stacked at one external 


dumpsite(s) only. The ultimate slope of 
dump shall not exceed 28˚. Monitoring 
and management of existing reclaimed 


dumpsite shall continue until the 
vegetation becomes self-sustaining. 


Compliance status shall be submitted to 
the Ministry of Environment, forest & 
Climate Change and its concerned 
Regional offices on yearly basis. 


Complied. 
OB generated from mining operation is being dumped at external 


dump area. 
Slope stability study has been carried out by Central Mining & Fuel 


Research Institute (CMFRI). The ultimate slope of the dump is  
maintained within 28°. Reclaimed dumpsite will be managed and 


monitored till vegetation becomes self-sustaining. 


34 The mining area should be surrounded by 
greenbelt having thick closed thick 


canopy of the tree cover 


Complied. 
Plantation has been carried out using  different native species 


along roadside, undisturbed area and infrastructure area. 
Afforestation in external OB dump and backfilled area will start 


from 6th/7th year onwards when the dump will reach ultimate level 
as per the approved mining plan. 


35 Catch drains and siltation ponds of 
appropriate size shall be constructed to 
arrest the silts and sediments flows from 
soil, OB and mineral dumps. The water 
so collected shall be utilized for mine 


area, roads, green belt development, etc. 
The drains shall be regularly de silted and 
maintained properly. Garland drains (size, 
gradient and length) and sump capacity 
shall be designed keeping 50% safety 


margin over and above the peak sudden 
rainfall and maximum discharge in the 


area adjoining the mine site. Sump 
capacity shall also provide adequate 


retention period to allow proper settling of 
silt material. 


Complied. 
Catch drains are constructed to collect and drain water to sumps 
and ponds. Catch drains are provided with check dams to arrest 
silt and sediment flow with water. These drains are regularly de-


silted and maintained properly. 
The stored water is used for spraying / sprinkling on haul roads 


and also for greenbelt development. 
Garland drains (3mX3m) are constructed to arrest discharge and 


runoff with silt and sediments surging into areas adjoining the 
periphery of OB dump. Ponds/sumps with capacity 


200mX100mX6m (01 No.), 220mX110mX8m (01 No.) & 
50mX50mX6m (02Nos) are provisioned for proper settling of silt 


material. 


36 Dimension of the retaining wall at the toe 
of the dumps and OB benches within the 
mine to check run-off and siltation shall 


be based on rainfall data. 


Complied. 
To check run-off and siltation from OB dumps/benches, retaining 


wall is being constructed at the toe of permanent dump slope. The 
dimension of the retaining wall at the toe of the dumps and OB 


benches are maintained as 3m width X 2m width X 2m width X 1 m 
width, which takes care of the runoff and siltation. 


37 Crushers at CHP of adequate capacity for 
the expansion project shall be operated 


with high efficiency bag filters. Water 
sprinkling system shall be provided to 
check the fugitive emissions from the 


crushing operations, conveyor system, 
haulage roads and transfer points ,etc. 


Complied. 
Bag filters are provided at secondary crusher house. 


Water sprinkling system has been provided at transfer points of 
conveyor system. 


Regular water sprinkling on haul roads is practiced to check 
fugitive dust emissions. 


38  
Drills shall be wet operated. 


Complied. 
State of the art drilling machines are deployed and are fitted with 


dust extractors. 
39 The Project authorities shall undertake 


regular repairing and tarring of roads 
used for mineral transportation. A 3-tier 


greenbelt comprising of mix native 
species shall be developed all along the 


major approach roads. 


Complied. 
Presently Mineral is transported to the power plant through 


overland conveyor belt. 
50577 native species planted till date along roadside, undisturbed 


area and infrastructure area and major approach roads. 


40 Control blasting shall be practiced with 
use of delay detonators and only during 
day time. The mitigative measures for 


control of ground vibrations and to arrest 
the fly rocks and the boulders shall be 


Complied. 
Controlled blasting is practiced with use of delay detonators. 


Ground vibration generated due to the blasting is measured by two 
or more seismographs regularly. The permissible limit for the 


ground vibration with respect to the structures is strictly followed. 
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implemented. Measures are taken to minimize ground vibrations. Blasting is 
done during daytime only. 


41 A Progressive afforestation plan shall be 
implemented covering an area of 1891 


ha. At the end of mining, which includes 
reclaimed external OB dump area 


(320ha), Internal OB dump area (141ha), 
along roads and green belt (62ha) and in 


township located outside the lease by 
planting native species in consultation 
with local DFO/Agriculture department. 


The density of tree shall be around 2500 
plants per ha. Massive plantation shall be 
carried out in open spaces in and around 
the mine and a 3-tier avenue plantation 


along the main approach road to the 
mine. 


Complied. 
Progressive plantation will be carried out in the external OB dump 
as well as internal OB dump when we reach the ultimate level as 
per approved Mining Plan. As the external OB dump is still active 


and has not reached the ultimate level also the backfilling of 
mined out area are yet to taken up, hence the afforestation 
progarmme shall be taken up during 6th/7th year onwards of 


mining operation. 
The status of greenbelt is regularly submitted the MoEF&CC and 


also the MPPCB as a part of Annual Environmental Statement and 
also the EC Compliance Report. 


42 An Estimated total of 1893.38 Mm³ of OB 
will be generated during the entire life of 


mine. Out of which 204 Mm³ of OB will be 
dumped in one external OB Dump. An 
earmarked area of 3.2 Km² of land with 


height of 90m. 1689.38 Mm³ of OB will be 
dumped in two internal dumps in covering 
an area of 1411 ha. The maximum height 
of external OB dump for hard OB will not 
exceed 90m. The maximum slope of OB 


shall not exceed 28˚. Monitoring and 
management of reclaimed dump sites 


shall continue till the vegetation becomes 
self –sustaining and the compliance 


status shall be submitted to MoEF and its 
concerned Regional Office on yearly 


basis. 


Complied. 
About 140.96 Mm3 of overburden has been dumped in the area of 


about 189 ha of land and about 101.44 Mm3 has been 
accommodated in internal dump as on 31.03.2018.As the land 


acquisition is becoming very critical, MoEF&CC has been 
requested for the amendment in EC condition to increase OB 
dump height from original 90 m to maximum 150 m. A Slope 
Stability Study Report for a dump height of maximum 150 m 


submitted by Central Mining & Fuel Research Institute (CMFRI), 
Dhanbad. Even with increased dump height, the ultimate slope will 
be kept within 280. Monitoring and management of reclaimed dump 


will be continued as suggested by MoEF & CC. 
Compliance status report is being submitted on half yearly basis to 


Regional Office, Bhopal as well as MPPCB and MoEF &CC. 


43 The Proponent should prepare a 
restoration and reclamation plan for the 
degraded area. The land be used in a 
productive and sustainable manner. 


Shall be Complied. 
Restoration and reclamation of the area will be carried out as per 


the approved mine closure plan 


44 Compensatory Ecological & Restoration 
of waste land, degraded land, OB dumps 


in lieu of breaking open the land be 
carried out. 


Shall be Complied. 
Restoration and reclamation of the area will be carried out as per 


the approved mine closure plan 


45 The mining should be phased out in 
sustainable manner. No extra over 


burden dumps are permitted. 


Complied. 
Mining is carried out in sustainable manner There shall be no 


additional over burden dumps against the approved mine plan. 
46  


No ground water shall be used for mining 
operation. 


 
Complied. 


Ground water is not utilized for mining operation. However, Mine 
pit water generated from the mining excavation is being regularly 


reused for dust suppression purpose. 
47 Of the total quary area of 1440 ha, the 


backfilled area of 1411 ha shall be 
reclaimed with plantation and a void of 29 
ha at a depth of 40 m which is proposed 


to be converted into a water body shall be 
gently sloped and the upper benches 
shall be terraced and stabilized with 


plantation/ afforestation by planting native 
plant species in consultation with the local 
DFO/Agriculture department. The density 


of tree shall be 2500 per ha. 


Being Complied. 
Progressive plantation is will be carried out in the external OB 
dump as well as internal OB dump once we reach the ultimate 


level as per approved Mining Plan. The external OB dump is still 
active and has not reached the ultimate level and also the 


backfilling of mined out area are yet to taken up. 


48 Regular monitoring of Ground water level 
and quality shall be carried out by 


establishing a network of existing wells 
and construction of new piezometers.  


The monitoring of quantity shall be done 
four times a year in Pre-monsoon (May, 


monsoon (August), Post monsoon 
(November) and the winter (January) 
seasons and for quality in May. Data 
collected shall be submitted to the 


Ministry of Environment, Forest & Climate 
Change and the Central Pollution Control 


Complied. 
Monitoring of groundwater level & quality is being done regularly 
through a network of wells and piezometers in & around mines. 


Water meters are installed to monitor groundwater quantity. Data 
collected is being submitted to MoEF&CC / PCB regularly. 
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Board quarterly within one month of 
monitoring. 


49 The company shall put up artificial ground 
water recharge measures for 


augmentation of ground water resource in 
case monitoring indicates a decline in 
water table. The Project authority shall 


meet water requirement of nearby 
villages in case the village wells go dry 


due to dewatering of mine. 


Complied. 
Artificial ground water recharge structures such as check dams, 


recharge wells, rainwater harvesting structures are constructed to 
recharge ground water.  Water channels and surface water ponds 
are constructed to augment surface water. Soil conservation areas 


are being identified to take up soil conservation schemes.  
Monitoring of water level of wells of nearby villages is done 


regularly. 
50  


Sewage Treatment Plant shall be 
installed in the existing colony. ETP shall 
also be provided for workshop and CHP 


waste water. 


Complied. 
Common township has been provisioned for coal mine and power 


plant, however, the colony is yet to be fully established. 
Construction of STP in township is under progress and is proposed 


to be made operation in this financial year. 
ETP is operational and treats workshop effluents. Quality of treated 


effluent is well within the prescribed standards for discharge. 
 


51 Besides Carrying out regular periodic 
health check-up of their workers identified 
from workforce engaged in active mining 
operations  shall be subjected to health 


check-up for Occupational Diseases and 
hearing impairment, if any through an 


specialized agency/ institution within the 
district/state and the result reported to the 


Ministry and to DGMS. 


Complied. 
Periodic occupational health check up is done as per Director 


General Mines Safety (DGMS) requirements. 
 


52 Land Oustees shall be compensated as 
per the norms laid out R&R Policy of CIL, 


or the National R&R Policy or the R&R 
Policy of the state government whichever 


is Higher. 


Being Complied. 
 


53 For monitoring Land use pattern and post 
mining land use, a time series of land use 


maps, based on satellite imagery (on a 
scale of (1:5000) of the core Zone and 


buffer Zone, from the start of the project 
until end of mine life shall be prepared 


once in three years (for any one particular 
season which is consistent in the time 


series), and the report submitted to 
MOEFCC and its concerned Regional 


office. 


Being Complied. 
 


54 A detailed final mine closure plan along 
with the corpus fund shall be submitted to 


the Ministry of Environment, Forest & 
Climate Change within 6 months of grant 


of Environmental Clearance. 


Complied. 
 


55 The project Authority shall in consultation 
with the Panchayats of Local villages and 


administration identify Socio-Economic 
and welfare measures under CSR to be 
carried out over the balance life of mine. 


Being Complied. 
Various activities under CSR includes establishment of Self Help 
Groups (SHGs), direct and indirect employment, training and skill 
development of local youth, livelihood restoration, socio-economic 
empowerment, awareness programmes, promotion of sports and 
culture, health check-up camps, livestock development, alternate 
livelihood schemes for women belonging to SC, ST and OBCs. A 


DAV School has been established and running successfully. 
 


56 Corporate environment responsibility, 
a) The Company shall have a well laid 


down Environment Policy approved 
by Board of Directors. 


b) The Environment policy shall 
prescribe for standard operating 


procedures/processes to bring into 
focus any infringements/ 


deviations/violation of 
Environmental/ Forest Norms/ 


conditions. 
c) The hierarchical system or 
Administrative order of the company 


to deal with the environmental 
issues and for ensuring compliance 
with the environmental clearance 


conditions shall be furnished. 


 
Complied. 


The company has an Environment Policy duly signed by the 
Director on Board. The Environmental Policy governs the SOPs 


for compliance of the stipulations within the frame work of 
regulatory requirements of Environment / Forest Norms. 


There is a compliance monitoring system (LEGATRIX) is in place 
to take care of alert / reporting of compliances / non compliances 


of regulatory requirements to the CEO of the company. 
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To have proper checks and balances, the 
company shall have a well laid down 


system of reporting of non-
compliances/violations of environmental 
norms to the Board of Directors of the 


company and/or share 
holder/stakeholders at large. 


B General Condition- 
1 No change in mining technology and scope of 


working shall be made without prior approval of the 
Ministry of Environment, Forest & Climate Change. 


 Complied. 
Mining is carried out as per the approved mining plan. 
 


2 


No change in the calendar plan including 
excavation, quantum of mineral coal and waste shall 
be made. 


Complied. 
OB removal and coal excavation work is carried out as 
per the requirement of the power plant and in line with 
the statutory permissions made with respect to the 
production quantum. 


3 Four ambient air quality monitoring stations shall be 
established in the core zone as well as in the buffer 
zone for monitoring SPM, RPM, and SO2. Location  
of  the  stations  shall  be  decided based on the 
meteorological data, topographical features  and  
environmentally  and  ecologically sensitive  targets 
in consultation with the  State Pollution Control 
Board. Monitoring of Heavy metals such as Hg, As, 
Ni, Cd, Cr, etc shall be carried out at least once in 
six months. 


Complied. 
For monitoring SPM, RPM, SOx and NOx etc., eight 
ambient  air quality monitoring stations, i.e., four  
locations in core zone and four locations in buffer zone, 
were selected in consultation with MPPCB and ambient 
air quality monitoring has been carried out regularly by a 
MoEF&CC recognized laboratory. 
Reports are being periodically furnished to MP Pollution 
Control Board. 
 


4 Data on Ambient Air quality (PM10, PM2.5, SO2 and 
NOx and heavy metals such as Hg, Ni, As, Cr, Cd 
and other monitoring data shall be regularly 
submitted to the ministry including its concerned 
Regional office and to the State Pollution Control 
Board and the central Pollution Control Board once 
in six months. Random verification of samples 
through analysis from independent laboratories 
recognized under EPA Rules, 1986 shall be 
furnished as part of compliance report. 


Complied. 
Ambient air quality monitoring has been carried out 
regularly by a MoEF&CC recognized laboratory. 
Monitoring reports are being submitted to the ministry 
including its concerned Regional office and to the State 
Pollution Control Board and the central Pollution Control 
Board once in six months. 
 


5 Adequate measures shall be taken for control of 
noise levels below 85 dBA in the work environment. 
Workers engaged in blasting and drilling operations, 
operation of HEMM, etc shall be provided with ear 
plugs/muffs. 


Complied. 
All the possible source of noise generation is provided 
with essential acoustic enclosures and HEMM deployed 
at site are operated under quietest configuration. 
Noise levels recorded in the work environment are 
below 85 dB (A). Even then, hearing protection gears 
like ear plugs/muffs are provided to workers engaged in 
drilling, blasting and HEMM operations. 
Occupational / Work Place.  


6 Industrial wastewater (workshop and wastewater 
from  the  mine)  shall  be  properly  collected, 
treated  so  as  to  conform  to  the  standards 
prescribed under GSR 422 (E) dated 19th May 1993  
and  31st   December  1993  or  as  amended  from  
time  to  time  before  discharge.  Oil and grease trap 
shall be installed before discharge of workshop 
effluents. 


Complied. 
Wastewater is collected, treated in ETP and the treated 
effluents conform to prescribed standards. Oil and 
grease trap is installed in ETP. 
 


7 


Vehicular emissions shall be kept under control and 
regularly monitored. Vehicles used for transporting 
the minerals shall be covered with tarpaulins and 
optimally loaded. 


Complied. 
Vehicles are properly maintained and vehicular 
emission is kept under control by ensuring PUC 
certificate periodically. 
Transportation of Coal from mine end till SUMPP is 
carried out using Covered single flight overland 
conveyor. 


8 Monitoring of Environmental quality parameters shall 
be carried out through establishment of adequate 
number and type of pollution monitoring and 
analysis equipments in consultation with State 
Pollution Control Board and data got analyzed 
through a laboratory recognized under EPA 
Rules,1986. 


Complied. 
Monitoring of environmental quality parameters is 
carried out through M/S Envirotech East Pvt. Limited, of 
Kolkata Which is a MoEFCC approved laboratory.  


9 Personnel  working  in  dusty  areas  shall  wear 
protective  respiratory  devices  and  they  shall also 
be provided with adequate training and information 
on Safety and Health aspects. 


Adequate PPE is provided to personnel working in dusty 
areas and training on safety and health aspects is 
imparted periodically. 
 


10 Occupational health and surveillance programme of 
the workers shall be undertaken  periodically to 


Complied. 
Occupational health surveillance is undertaken as per 
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observe any contractions due to exposure to dust 
and to take corrective measures if needed and 
records maintained thereof. The quality of 
environment due to outsourcing and the health and 
safety of the outsourced manpower should be 
addressed by the company while outsourcing. 


DGMS guidelines. 


11 
A separate environmental management cell with 
suitable qualified personnel shall be setup under the 
control of a senior executive, Who will report directly 
to the Head of the Company. 


Complied. 
A separate Environmental Management Department is 
functioning at coal mine under the direct control of a 
senior executive. 
 


12 The   funds   earmarked   for   environmental 
protection measures shall be   kept  in  separate 
account and shall not be diverted for other purpose. 
Year-wise expenditure shall be reported to this 
Ministry and its concerned Regional Office at Bhopal 


Complied. 
Funds earmarked for environmental measures are 
separately accounted and are not used for any other 
purpose.  


13 The Project Authorities shall advertise at least in two 
local news papers widely circulated around the 
project, one of which shall be in vernacular language 
of the locality concerned within Seven days of the 
clearance letter informing that the project has been 
accorded environmental clearance and a copy of 
environmental clearance letter is available with the 
state pollution control board and may also be seen 
at the website of MoEF &CC at 
http://www.moef.nic.in. 


Complied 
Advertised in Hindi Newspaper Nav Bharat (Satna 
edition) on 07.07.2015 and in Dainik Jagaran (Rewa 
edition) on date 07.07.2015. 
 


14 A copy of environmental clearance letter shall be 
marked to concern panchayat/  Zila Parishad, 
municipal corporation or urban local body, and local 
NGO, if any from whom any suggestions/ 
representations has been received while processing 
the proposal. A copy of clearance letter shall also be 
displayed on the company’s website. 


Complied. 
 


15 A copy of environment clearance letter shall also be 
displayed on the website of concerned State 
Pollution Control Board. The EC letter shall also be 
displayed at the Regional office, District Industry 
Sector and collector’s office/Tehsildar’s office for 30 
days 


Complied. 


16 The clearance letter shall be uploaded on the 
company’s website and the compliance status of the 
stipulated environmental clearance conditions shall 
also be uploaded by the project authority on their 
website and updated at least once in every six 
months so as to bring the same in public domain. 
The monitoring data of environmental quality 
parameters (air,water, noise, soil) and critical 
pollutants such as PM10, PM2.5, SO2, NOx 
(ambient and critical sectoral parameters shall also 
be displayed at the entrance of the project premises 
and mine office and in corporate office and on 
company’s website. 


The EC documents are uploaded on the company’s 
website. 
http://www.reliancepower.co.in/web/reliance-
power/coal-based-projects, Sasan Ultra Mega Power 
Project – Sasan Coal Mine – Environmental status. 
The status of environmental parameters is displayed at 
the main gate. 


17 The project proponent shall submit six monthly 
compliance reports on status of compliance of the 
stipulated Environmental Environmental clearance 
conditions (both in Hard copy and in e-mail) to the 
respective regional office of the Ministry,respective 
zonal office of CPCB, and the SPCB. 


Being Complied. 
 Latest Six monthly EC compliance report is submitted 
to the Ministry, respective zonal office of CPCB, and the 
SPCB Dated 22 November, 2017. 
 


18 The Regional office of the Ministry located in the 
region shall monitor the compliance of the stipulated 
conditions. The Project authority shall extend full co-
operation to the office(s) of the Regional office by 
furnishing requisite data/information/ monitoring 
reports. 


Being complied 


19 The environmental statement for each financial year 
ending 31st March in FORM-V is mandated to be 
submitted by the project proponent for the 
concerned State Pollution Control Board as 
prescribed under the Environment Protection 
Rule,1986, as amended subsequently, shall also be 
uploaded on the  company’s website along with the 
status of the compliance of the EC conditions and 
shall be sent to the respective Regional offices of 


The Environment statement for each financial year 
ending 31st March in FORM-V is submitted to the 
MPPCB & E-mailed to the  Regional offices of the 
MoEF&CC  dated 09/08/2017 and the copy of the same 
is uploaded on the website.   
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the MoEF&CC by e-mail. 
20 The Proponent shall abide by all the commitments 


and recommendations made in the EIA/EMP report 
so also during their presentation to the EAC. 


Being Complied. 


21 The Commitment made by the Proponent to the 
Issue raised during Public Hearing shall be 
implemented by the Proponent. 


The Public Hearing was exempted in to the new EC 
issued for expansion of the project as the same was 
treated under Para 7(ii) of the EIA Notification 2006. 


22 The proponent is required to obtain all necessary 
clearances / approvals that may be required before 
the start of the project. The ministry or any other 
competent authority may stipulate and further 
condition for environmental protection 


All other statutory requirements are obtained. 


23 The Ministry or any other competent authority may 
stipulate any further condition for environmental 
protection. 


Noted & Agreed. 


24 The proponent shall setup environmental Audit cell 
with responsibility and accountability to ensure 
implementation of EC conditions. 


Being Complied. 


25 Concealing factual data or or Submission of 
False/fabricated data and failure to comply with any 
of the conditions mentioned above may result in 
withdrawal of this clearance and attract action under 
the provisions of the Environment (Protection) 
Act,1986. 


Noted 


26 The above conditions will be enforced inter-alia, 
under the provisions of Water (Prevention & Control 
of pollution) Act, 1974,  the Air (Prevention & Control 
of pollution) Act,1981, the Environment (protection0 
Act,1986 and the Public Liability Insurance Act,1991 
along with their amendments and Rules and any 
other orders passed by the Hon’ble Supreme Court 
of India/High courts and any other court of law 
relating to the subject matter. The proponent shall 
ensure to undertake and provide for the cost 
incurred for taking up remedial measures in case of 
soil contamination, contamination of ground water, 
surface water and occupational and other diseases 
due to mining operations. 


Noted for Compliance. 


27 Any appeal against the environmental clearance 
shall lie with the National Green Tribunal preferred 
within 30 days as prescribed under section 16 of the 
National Green Tribunal Act,2010 


Agreed. 


28 The EC supersedes the earlier EC, vide letter no.J-
11015/60/2008-IA.(M0 dated 10th December, 2008 
for 12 MTPA (Normative) and (Peak) 16.00 MTPA in 
an area of 2037 ha. 


Agreed. 


 
Table-9.3 ( CTO Compliance Report) 


Sr.No 
Sr. No 
in CTO 


 
STIPULATED CONDITION 


 
COMPLIANCE STATEMENT 


 


1 A 
 
CONDITIONS PERTAINING to WATER (PREVENTION & CONTROL OF POLLUTION) ACT 1974 


2 1 
The daily quantity of trade effluent at out fall of the unit shall not 
exceed 640.00 KL/day, and the daily quantity of sewage at out 
fall of the unit shall not exceed 160.00 KL/day 


Complied 
Outfall values are well within the 
prescribed limits.  


3 2 


Trade Effluent Treatment:- 
The applicant shall provide comprehensive effluent treatment 
system as per the proposal submitted to the Board and maintain 
the same properly to achieve following standards-  
 


pH 5.5 – 9.0 
Suspended Solids 100  mg/l 
BOD 3 Days 27oC 30  mg/l 


COD 250  mg/l 
Oil & Grease 10   mg/l 


Effluent Treatment Plant (capacity 50 
m³/hr) is operational. Quality of treated 
effluents conform to the prescribed 
standards.  
 
The Effluent Treatment System 
consisting of pre-settling pits, over flow 
sumps, flash mixer, tube settler, 
flocculator and tilted plate interceptor 
(for trapping the oil and grease) and Oil 
Skimmer for removing oil and grease 
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TDS 2100  mg/l 
Chlorides 1000  mg/l 


 
For other parameters general standards of discharge as notified 
under EP Act 1986 shall be applicable. 
 


from the wash water is operational with 
outfall points for filling water tanker for 
dust suppression & green belt 
development. 
 
 
Waste water analysis report at ETP 
Inlet & Outlet from March 2017 to May 
2017 is attached as Annexure No. - 1  


4 3 


Sewage Treatment : -  
The applicant shall provide comprehensive sewage treatment 
system as per the proposal submitted to the Board and maintain 
the same properly to achieve following standards- 
 
 


pH 6.5 – 9.0 
Suspended Solids 10  mg/l 
BOD 3 Days 27oC 10  mg/l 


COD 50  mg/l 
NH4 - N 5   mg/l 
N - Total 10 mg / l 


Fecal Coliform Less than 230 (MPN 
/ 100 ml) 


PO4 - P 2 mg / l 
 


Sr. No. Water Code 
(Qty in klpd 
) 


WC : 
4500 


WWG : 
800 


Water 
Source 


1 Domestic 
Purpose 


240 160 Bore well 


2 Floor / 
Utensils 
Washing 


750 600 Recycled 


3 Others 200 40 Other 
4 Plantation / 


Horticulture 
900 0.0 Other 


5 Spray in 
Mines 


2400 0.0 Other 


 


 
 


For the treatment of domestic waste 
water 03 nos of Sewage Treatment 
System (Bio-Digesters with reed bed 
technology) are installed at following 
Locations : 
 


1. Near Project Office 
2. Near New Time Office 
3. Near HEMM Workshop 


 
STP Outlet waste water parameters 
are well within the prescribed norms of 
general standards for discharge of 
environment pollutant under schedule 
VI for effluent discharge under EPA act 
1986. 
 
 
The treated water utilized in green belt 
development within the Mines 
premises. 
 
Also we have submitted a letter vide 
no. MMAEOCM/ENV/CC&A – 
AMENDMENT  01 dated 17 May, 2017 
for amendment in this condition 
because to our understanding the draft 
notification on sewage effluent 
standard is being finalized. .  
 
 
STP Outlet analysis Report from March 
2017 to May 2017 is attached as 
Annexure No. - 2 


5 4 


The effluent shall be treated up to prescribed Standards and 
reuse in the process, for cooling and for green belt 
devolvement/gardening within premises. Hence zero discharge 
condition shall be practiced. In no case treated effluent shall be 
discharged outside of industry/unit premises. 


ETP is operational and the quality of 
treated effluents is maintained within 
prescribed limits. Zero discharge 
condition is practiced. 


6 5 


Any change in production capacity, process, raw martial used 
etc. and for any enhancement of the above prior permission of 
the Board shall be obtained. All authorized discharges shall be 
consistent with terms and conditions of this consent. 
Facility expansions, production increases or process 
modifications which result new or increased discharges of 
pollutants must be reported by submission of a fresh consent 
application for prior permission of the Board. 


Agreed. 


7 6 
The specific effluent limitations and pollution control systems 
applicable to the discharge permitted herein are set forth as 
above conditions. 


Agreed  


8 7 


Compilation of Monitoring: 
i. Samples and measurements taken to meet the monitoring 
requirements specified above shall be representative of the 
volume and nature of monitored discharge. 
 
ii. Following promulgation of guidelines establishing test 
procedures for the analysis of pollutants, all sampling and 
analytical methods used to meet the monitoring requirements 
specified above shall conform to such guidelines unless 
otherwise specified sampling and analytical methods shall 
conform to the latest edition of the Indian Standard specifications 


Being complied 
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and where it is not specified the guidelines as per standard 
methods for the examination of Water and Waste latest edition of 
the American Public Health Association, New York U.S.A. shall 
be used. 
 
iii. The applicant shall take samples and measurement to meet 
the monthly requirements specified above and report online 
through XGN the same to the Board. 


9 8 


Recording of Monitoring. 
i. The applicant shall make and maintain online records of all 
information resulting from monitoring activities by this Consent. 
ii. The applicant shall record for each measurement of samples 
taken pursuant to the requirements of this Consent as 
follows:   


a. The date, exact place and time of sampling 
b.  The dates on which analysis were performed 
c. Who performed the analysis? 
d. The analytical techniques or methods used and 
e. The result of all required analysis 


 
iii. If the applicant monitors any Pollutant more frequently as is by 
this Consent he shall include the results of such monitoring in 
the calculation and reporting of values required in the discharge 
monitoring reports which may be prescribed by the Board. Such 
increased frequency shall be indicated on the Discharge 
Monitoring Report Form. 
 
iv. The applicant shall retain for a minimum of 3 years all records 
of monitoring activities including all records of Calibration and 
maintenance of instrumentation and original strip chart regarding 
continuous monitoring instrumentation. 
The period of retention shall be extended during the course of 
any unresolved litigation regarding the discharge of pollutants by 
the applicant or when requested by Central or State Board or the 
court. 
           
 


Agreed & being Complied. 


10 9 


Reporting of Monitoring Results:- 
Monitoring Information required by this Consent shall be 
summarized and reported by submitting a Discharge Monitoring 
report on line to the Board. 


Agreed. 


11 10 


Limitation of discharge of oil Hazardous Substance in 
harmful quantities:- 
The applicant shall not discharge oil or other hazardous 
substances in quantities defined as harmful in relevant 
regulations into natural water course. Nothing in this Consent 
shall be deemed to preclude the institution of any legal action 
nor relive the applicant from any responsibilities, liabilities, or 
penalties to which the applicant is or may be subject to clauses. 


Agreed 
 
 
 


12 11 
Limitation of visible floating solids and foam: 
During the period beginning date of issuance the applicant shall 
not discharge floating solids or visible foam. 


Agreed 


13 12 


Disposal of Collected Solid- 
All hazardous waste/sludge shall be disposed of as per the 
Authorization issued under Hazardous & other waste (M & TM) 
Rules 2016 And/other Solids Sludges, dirt, silt or other pollutant 
separated from or resulting from treatment shall be disposed of 
in such a manner as to prevent any pollutant from such materials 
from entering any such water Any live fish, Shall fish or other 
animal collected or trapped as a result of intake water screening 
or treatment may be returned to eaters body habitat. 


 
The hazardous waste is disposed of 
only through SPCB/CPCB authorized 
recycler. 


14 13 


Provision for Electric Power Failure- 
The applicant shall assure to the consent issuing authority that 
the applicant has installed or provided for an alternative electric 
power source sufficient to operate all facilities utilized by the 
applicant to maintain compliance with the terms and conditions 
of the Consent. 
 


There is an alternative electric power 
source sufficient to operate all facilities 
in the mine. 


15 14 


Prohibition of Bypass system- 
The diversion or by-pass of any discharge from facilities utilized 
by the applicant to maintain compliance with the terms and 
conditions of this Consent in prohibited except : 
i. where unavoidable to prevent loss of life or severe property 
damage, or 


Agreed 
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ii. Where excessive storm drainage or run off would damage any 
facilities necessary for compliance with the terms and conditions 
of this Consent. The applicant shall immediately notify the 
consent issuing authorities in writing of each such diversion or 
by-pass in accordance with the procedure specified above for 
reporting non-compliance. 


16 15 
Industry/Institute/mine management shall submit the information 
online through XGN in reference to compliance of consent 
conditions. 


Agreed & shall be complied 


17 B Additional Water condition:- (if any) 


18 1 


Mine shall construct siltation pond / reservoir of sufficient 
capacity for storage and re-use arrangement for mine water. Un-
treated effluent shall not be discharged into any natural drain / 
water body. 


Four nos of Siltation Pond of sufficient 
capacity have been constructed for the 
purpose. Effluents are treated before 
its further reuse. 
 


19 2 
Mine shall construct treatment facility of sufficient capacity for 
effluent from transfer points of coal handling plant (CHP). 


Agreed & shall be complied 


20 3 


Mine should improve dump stabilization & its reclamation to 
minimize erosion and siltation of downstream water bodies 
during heavy rains. 


To check run-off and siltation from OB 
dumps/benches, retaining wall has 
been constructed at the toe of 
permanent dump slopes, in addition to 
the provision of Garland drains. 


21 4 
Mine management shall treat the mine water and shall check the 
mine water quality on regular basis and submit the report. 


Mine water is regularly sampled and 
analyzed by a MoEFCC recognized 
laboratory and reports are being 
submitting to the Board regularly. 
 
Mines pit water monitoring Report from 
March 2017 to May 2017 is attached 
as Annexure No. -  3  


22 C CONDITIONS PERTAINING TO AIR (PREVENTION & CONTROL OF POLLUTION) ACT-1981 


23 1 


The applicant shall provide comprehensive air pollution control 
system consisting of control equipments as per the proposal 
submitted to the Board with reference to generation of emission 
and same shall be operated & maintained continuously so as to 
achieve the level of pollutants to the following standards: 
 


Name of 
section 


Capacity Stack 
height 


Control 
equipment 
to be 
installed 


PM 


Material 
Handling
, CHP 


- - Bag Filter, 
Dust 
Suppresso
r, Green 
Belt, Hood 
Cover, 
Water 
Sprinkler 


150 mg/ 
m3 


DG Set 250 KVA 05 
meters 


Acoustic 
enclosure 


150 mg/ 
m3 


 


Being Complied 
High efficiency bag filter are provided 
at secondary crusher house & also 
water sprinkling system has been 
provided at transfer points of conveyor 
system. 
 
Stack emission monitoring of Bag 
house installed at secondary crusher 
house  and DG set are being done on 
Quarterly basis through MoEFCC 
approved laboratory and The stacks 
emissions results are well within the 
prescribed norms 
 


24 2 


Ambient air quality at the boundary of the industry/unit premises 
shall be monitored and reported to the Board regularly on 
quarterly basis: The Ambient air quality norms are prescribed in 
MoEF gazette notification no. GSR/826(E), dated: 16/11/09. 
Some of the parameters are as follows: 


a. Particulate Matter (less than 10 micron) - 100 μg/m3 


  (PM10 μg/m3 24 hrs. basis) 


b. Particulate Matter (less than 2.5 micron) - 60 μg/m3 


 (PM2.5 μg/m3 24 hrs. basis) 


c. Sulphur Dioxide [SO2] (24 hrs. Basis) - 80 μg/m3 


d. Nitrogen Oxides [NOx] (24 hrs. Basis) - 80 μg/m3 


e. Carbon Monoxide [CO] (8 hrs. Basis) - 2000 μg/m3 


Ambient air quality (AAQ) is being 
monitored by MoEFCC recognized 
laboratory on regular basis at Eight 
locations and the results are well within 
the prescribed norms. 
 
The AAQ Monitoring Report from 
March 2017 to May 2017 is attached 
as Annexure No. – 4 
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25 3 


The industry shall take adequate measures for control of noise 
level generated from industrial activities within the premises less 
than 75 dB(A) during day time and 70 dB(A0 during night time. 


Ambient Noise level monitoring is 
being carried by MoEFCC recognized 
laboratory on regular basis at Six 
locations and the results are well within 
the prescribed norms 
 
The Noise level monitoring Report from 
March 2017 to May 2017 is attached 
as Annexure no. – 5 
 
 
 
 


26 4 


 
All other fugitive emission sources such as leakages, seepages, 
spillages etc shall be ensured to be plugged or sealed or made 
air tight to avoid the public nuisance. 


Being done on a regular basis 
 


27 5 


All the internal roads shall be made pucca to control the fugitive 
emissions of particulate matter generated due to transportation 
and internal movements. Good housekeeping practices shall be 
adopted to avoid leakages, seepages, spillages etc. 


All the internal access roads are pucca 
roads. Measures for the control of 
fugitive dust emission are also 
undertaken through good 
housekeeping. 


 
28 


 
D Additional Air Condition Compliance Statement 


29 1 
Mine management shall provide green curtail of thick plantation 
between the mine and village Amlohri to prevent the flow of dust 
and shall monitor ambient air quality regularly 


 
Approx. 1500 native species planted till 
date along roadside, undisturbed area 
and infrastructure area & also  Ambient 
air quality (AAQ) at Amlohri Village is 
being monitored by MoEFCC 
recognized laboratory on regular basis. 
The results are well within the 
prescribed norms. 
 
AAQM report of Amlohri Village for the 
month of May 2017 is Attached as 
Annexure No. - 6 


  


30 2 


Mine shall improve efficient air pollution prevention and control 
arrangements at mines to reduce fugitive dust emission along 
the road & along the conveyor system. Mine management shall 
submit action plan for the same. 


The Compliance report was submitted 
to MPPCB Bhopal & RO Office 
Singrauli dated 14th March 2017  


 3 


Mine management shall provide effective noise control 
arrangements for the conveyors system and submit report 


State of art Noise Pollution Control 
Arrangement are provided for conveyor 
system :  


1) Overland Conveyor belt is 
covered with GI sheet to 
reduce fugitive emission & 
noise generated from rollers. 
 


2) Replacement/repairing for 
rollers are being done on 
periodically basis. 
 


3) Plantation near TH-4 & 5 has 
been done, which is working 
as Noise barrier. 
 


Detail report along with photograph 
was submitted to MPPCB Bhopal & RO 
Office Singrauli dated 14th March 2017. 
 


31 4 


Mines management shall provide continues water sprinkling 
system for control of fugitive emission from mine activity 


Measures for the control of fugitive 
dust emission is undertaken through 
water spraying arrangement made at 
coal loading and transfer points. 
Regular monitoring is carried out 
during operation and the concentration 
of particulate matter is below the 
prescribed norms. 


32 5 
Mine shall improve efficient air pollution prevention and control 
arrangements at transfer points (TH4 &TH5) to reduce fugitive 


Detail report along with photograph 
was submitted to MPPCB Bhopal & RO 







 


 


74 


dust emission along the road & nearby residential area of village 
Amlohri. Mine management shall monitor the air quality of above 
points and submit the report. 


Office Singrauli dated 14th March 2017. 
 


33 6 
Mine management shall provide CAAQMS online monitoring 
system at suitable stations and provide the online data 
connectivity to MPPCB, Bhopal 


Shall be Complied with. 


34 E GENERAL CONDITIONS: 


35 1 


The non hazardous solid waste arresting in the industry/unit/unit 
premises sweeping, etc. be disposed off scientifically so as not 
to cause any nuisance/pollution. The applicant shall take 
necessary permission from civic authorities for disposal to 
dumping site, If required. 
Non Hazardous Solid wastes:- 


Type of Waste Quantity Disposal 
Scrap / Plastic 


packing material 
wood, card board, 
gunny begs etc. 


 
- 


Sale to authorized 
party / As per 


CPCB. MoEF Guide 
lines / Others 


 
 


Solid Waste Collection bins are placed 
at identified locations & collection 
disposal work is followed regularly in 
an environmental sound manner. 
 
Non-Hazardous solid wastes are 
disposed off through the vendor 
authorized by the  Municipality in this 
regard. Ferrous and non-ferrous scraps 
are disposed off to authorized party 
periodically. 


36 2 


The applicant shall allow the staff of Madhya Pradesh Pollution 
Control Board and/or their authorized representative, upon the 
representation of credentials: 


a. To inspect raw material stock, manufacturing processes, 
reactors, premises etc to perform the functions of the 
Board. 


b. To enter upon the applicant’s premises where an effluent 
source is located or in which any records are required 
to be kept under the terms and conditions of this 
Consent. 


c. To have access at reasonable times to any records 
required to be kept under the terms and conditions of 
this Consent. 


d. To inspect at reasonable times any monitoring 
equipment or monitoring method required in this 
Consent: or, 


e. To sample at reasonable times any discharge or 
pollutants. 


 
Agreed 


37 3 


 
This consent/authorisation is transferable, in case of change of 
ownership/management and addresses of new Owner/ partner/ 
Directors/ proprietor should immediately apply for the same. 


Agreed 


38 4 


The issuance of this Consent does not convey any property 
rights in either real or personal property or any exclusive 
privileges, nor does it authorise any invasion of personal rights, 
nor any infringement of Central, State or local laws or 
regulations. 


Agreed 


39 5 


This consent is granted in respect of Water pollution control Act 
1974 or Air Pollution Control act, 1981 or Authorization under the 
provisions of Hazardous and other Waste (Management & Tran 
boundary Movement) Rules 2016 only and does not relate to any 
other Department / Agencies. Licence required from other 
Department / Agencies have to be obtained by the unit 
separately and have to comply separately as per there Act / 
Rules. 


Agreed 


40 6 
 
Balance consent/authorisation fee, if any shall be recoverable by 
the Board even at a later date. 


Agreed 


41 7 


 
The applicant shall submit such information, forms and fees as 
required by the board not letter than 180 day prior to the date of 
expiration of this consent/ authorisation 


Agreed 


42 8 


Knowingly making any false statement for obtaining consent or 
compliance of consent conditions shall result in the imposition of 
criminal penalties as provided under the section 42(g) of the 
Water Act or section 38 (g) of the Air Act. 


Agreed 
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43 9 


After notice and opportunity for the hearing, this consent may be 
modified, suspended or revoked by the Board in whole or in part 
during its term for cause including, but not limited to, the 
following : 


a. Violation of any terms and conditions of this Consent. 
b. Obtaining this Consent by misrepresentation of failure to 


disclose fully all relevant facts. 
c. A change in any condition that requires temporary or 


permanent reduction or elimination of the authorized 
discharge. 


Agreed 


44 10 
On violation of any of the above-mentioned conditions the 
consent granted will automatically be taken as cancelled and 
necessary action will be initiated against the industry. 


Agreed 


45 F Additional condition:- (if any) 


46 1 


Top soil removal, storage & use are successive and periodic 
activities. Existing top soil shall be used for green belt, dump 
slope and other available place for stabilization. 


Topsoil conservation and use are 
successive and periodic activities 
during mining operation. About 3, 
65,153 cubic meter of topsoil has been 
used for reclamation, slope 
stabilization, greenbelt development 
etc. Presently, 2160 cubic meter of 
topsoil is stacked for further use in 
reclamation and greenbelt 
development. 
Grassing shall be done on top soil at 
stack yard to conserve its fertility. 


47 2 
Reclamation & vegetation over OB dumps shall be done as per 
norms. 


Agreed. 
Present dump is active in nature. 
Technical & biological reclamation will 
be initiated once it reaches the ultimate 
level. 


48 3 
Coal transportation shall be through covered overland conveyor 
(OLC). The OLC  shall be properly covered to prevent fugitive 
emission 


Transportation of coal is done through 


single flight covered conveyor belt 
 


49 4 
Coal handling plant should be provided with adequate number of 
high efficiency dust extraction system. Loading and unloading 
areas including all the transfer points should also have efficient 
dust control arrangements. These should be properly maintained 
and operated. Dust control measures shall be adopted at coal 
transfer point of the high wall mining machine as per the need. 


High efficiency bag filter are provided 
at secondary crusher house & also 
water sprinkling system has been 
provided at transfer points of conveyor 
system. 
Measures for the control of fugitive 
dust emission is undertaken through 
water spraying arrangement made at 
coal loading and transfer points. 
 


50 5 


 
 
The mines management shall comply all conditions of 
Environmental Clearance issued by MoEF& CC, GOI New Delhi. 


Agreed. 
 


51 6 


 
Vehicular emissions should be kept under control and regularly 
monitored for compliance of emission norms. Vehicles used for 
transporting the mineral should be covered with tarpaulins and 
optimally loaded. 


Vehicular emissions are monitored 
regularly for complying with existing 
emission norms which are kept under 
control. 


52 7 
The mine shall take effective steps for safe and scientific 
reclamation of over burden steps shall be taken to keep the 
geological structure in the natural form by biological reclamation 
of mines. 


 
Shall be complied once the dump 
reaches the ultimate planned level. 


 
 


53 8 


Mine management shall take appropriate steps to maintain the 
eco-system of the area through environmental conservation 
program and the record shall be submitted to the Regional office 
of the Board annually. 


Shall be complied 
 


54 9 
The Mine shall take proper action to control the noise pollution. 
The ambient noise level shall not exceed the limit 75dB [A] 
during the daytime and 70dB [A] during the night time. 


Ambient Noise level monitoring report 
is attached as above. 
Results are well within permissible 
norms.  


55 10 
Mines management provide grassing on the top soil for 
preservation of top soil 


Shall be complied 
 


56 11 
Mines management shall provide progressive plantation on the 
over burden for stabilization of over burden and prevent the soil 
erosion 


Shall be complied once the dump 
reaches the ultimate planned level. 


 


57 12 
Extensive tree plantation shall be done on both side of Mineral 
transportation roads and around mining lease area. The tree 


33641 numbers of plants from different 
native species planted till date along 
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plantation shall be carried out in phase manner preferably with 
local species. Good house keeping practice shall be adopted by 
the Mine. More plantations with species like Neem, Pipal, 
Mango, Jamun, Kathal etc shall be planted. 


roadside, undisturbed area and 
infrastructure area Good housekeeping 
practice is being followed.  
 
 


57 13 
Mine management shall submit environmental statement for the 
previous year ending 31st March on or before 30th September 
every year to the Board. 


Environmental Statement for 2015-16 
was submitted to the MPPCB dated 
27th July 2016 attached as Annexure 
No.  - 7 


58 14 


Crushers at the CHP shall be operated with high efficiency bag 
filters. Mine management shall have to maintain automatic water 
spraying system for CHP, Coal stock yard and haul roads. 


High Efficiency Bag filters have been 
installed at Secondary crusher house 
for the purpose of dust extraction. Dust 
Suppression on Haul Road is carried 
out using water sprinklers of 70 KL 
capacity, Dust Suppression system & 
water sprinklers are installed at CHP 
and all Transfer points. 


59 15 


Mine Management shall make proper arrangement for the 
disposal of Solid waste; also valid authorization under 
Hazardous Waste [Management, Handling & Tran boundary 
movement] Rule 2008 shall be maintained. 


Solid Waste Collection bins are placed 
at identified locations & collection 
disposal work is followed regularly in 
an environmental sound manner. 
The mine site has facility for hazardous 
under Hazardous and Other Wastes 
(Management and          Tran boundary 
Movement) Rules, 2016. Authorization 
is obtained and is valid till 31/01/2022.  
 


60     16 


Mine management shall provide gabion wall / retaining wall at 
the bottom of OB dump along with garland drain. Catch drains 
and siltation ponds of appropriate size shall be constructed to 
arrest silt and sediments flows from soil. OB and mineral dumps. 
The 
Water so collected shall be utilized for watering the mine area, 
roads, green belt development etc. Garland drains & siltation 
basins shall be de silted at regular intervals. 


Gabion wall has been constructed at 
the bottom of OB dump to arrest 
discharge and runoff with silt and 
sediments surging into areas adjoining 
the periphery of OB dump. Catch 
drains and siltation ponds/sumps with 
sufficient capacity provided for proper 
settling of silt material. 
 


61    17 


Garland drain of appropriate size, gradient and length shall be 
constructed for both mine pit and for waste dump & sump 
capacity shall be designed keeping 50% safely margin over and 
above peak sudden rainfall (based on 50 years data) and 
maximum discharge in the area adjoining the mine site. The 
garland drain shall be of trapezium shape in cross section and 
shall be properly lined to avoid the soil erosion. 


Garland drains are constructed to 
contain and conduit maximum 
discharge and runoff. Ponds/sumps 
with sufficient capacity provided for 
proper settling of silt material. 
 


62    18 


Sump capacity shall also provide adequate retention period to 
allow proper settling of silt material. Sedimentation pits shall be 
constructed at the corners of the garland drains and de-silted at 
regular intervals. Mine Management shall construct proper 
Garland drains & sump of appropriate size before 
commencement of mining activity. 


Garland drains are constructed to 
arrest discharge and runoff with silt and 
sediments surging into areas adjoining 
the periphery of OB dump. 
Ponds/sumps with sufficient capacity 
provisioned for proper settling of silt 
material.. 


63   19 


Overburden dumps (OB) formation shall have proper slope 
stability as per the study. OB shall be stacked at one external OB 
dumpsite only. The ultimate slope of the dump shall not exceed 
280. 


OB generated from mining operation is 
dumped at a single external dump 
area. Slope stability study is carried out 
by Central Mining & Fuel Research 
Institute (CMFRI). Reclaimed dumpsite 
shall be managed and monitored till 
vegetation becomes self-sustaining.  
Provisions of garland drains are kept 
along the periphery of the dump to 
arrest the silts. 
 


64   20 
Mine management shall ensure the implementation of Bio 
reclamation of the over burden dumps refers to creation of 
vegetation cover over the barren overburden dumps. 


Bio-Reclamation of the OB dump shall 
be carried out once the slopes of the 
dump become stable for the growth of 
native species. 


65   21 
Mine Management shall submit environmental statement for the 
previous year ending 31st March on or before 30th September 
every year to the Board. 


Complied 
Environmental Statement for 2015-16 
was submitted to the MPPCB on 27th 
July 2016. 


66   22 


Mine Management shall comply with all the relevant Acts/Rules, 
directions, guide lines issued by MoEF/CPCB/MPPCB from time 
to time as required and, if applicable. 
 


Agreed 







 


 


77 


67   23 
Mine Management shall comply with the directions of Honble 
Supreme Court and Honble High Court issued in the relevant writ 
petitions. 


Agreed 


68   24 
Mine management shall provide fencing all around the mining 
lease area to prevent the occurrence of accidental hazardous 


Agreed 


69   25 
Mine management shall ensure that average ash contents in the 
raw or blended or beneficiated coal supplied to thermal power 
plants shall not exceed the limit of 34% 


Agreed 


70 26 


Mine management shall setup an online or manual coal ash 
monitoring system for raw or blended or beneficiated coal 
supplied to thermal power plants as per the MoEFCC OM dated 
26/08/2015 and submit the report to MPPCB. 


Not Applicable 
In view of having a pit head thermal 
power plant with dedicated coal 
conveyor system located at a distance 
of 15 Kms from the mine setup of 
online or manual coal ash monitoring 
system for coal supplied to thermal 
power plant is not applicable for us, 
However the Ash contents is not 
exceeding the limit of 34 % 
 
 
 
 


71 27 


Mine management shall ensure that at least one sample of coal 
shall be collated in presence of MPPCB official and shall be 
analysed from MPPCB, Central Lab, Bhopal 


We have submitted Homogeneous 
Coal Sample 200 gm approx. to the 
Regional Office, Singrauli for analysis 
purpose dated 19/01/2017 


72  28 
Mine management shall complied with the directions issued by 
Honble NGT in reference to Singrauli Area and Rehand Dam. 


Shall be complied with 


73 29 


Mine management shall install industrial grade HD IP (Internet 
Protocol)pan – Tilt – zoom (PTZ) camera with minimum 5X zoom 
and night vision facility for remote surveillance and constant vigil 
of emission source and effluent discharge points. 


Shall be complied with 


74 30 


Mine management shall establish suitable connectivity if IP – 
Camera with Environment Surveillance Centre at the HQ of MP 
Pollution Control Board for mining and data transmission 
purpose 


Shall be complied with 


 
9.2 KEY ESHS RELATED LEGISLATIVE UPDATE & MEDIA REPORTING 


30) No ESHS related media reporting observed during 2017-18 for Sasan Coal Mining 
related operations.  
 
 


9.3 CUMULATIVE IMPACTS DUE TO PROPOSED OR FUTURE PROJECTS  


1) Coal mining activities of SPL and of NCL in the adjoining area are ongoing. The 
environmental monitoring is being conducted shows the quality comparable over the 
last year.  No new coal mining or setting up of additional industrial projects 
surrounding the Sasan Coal Mines has been observed in 2017-18, or proposed in the 
near future hence, no cumulative impacts are anticipated.  
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EXECUTIVE SUMMARY: I 


0 EXECUTIVE SUMMARY 


i) Sasan Power Limited (SPL), a subsidiary of Reliance Power Limited is a shell company 
developed by the Government of India for development of Sasan Ultra Mega Power 
Plant (Sasan UMPP).  SPL is a shell company that was transferred to Reliance Power 
Limited by the Power Finance Corporation, Government of India following its 
successful bidding by Reliance Power quoting lowest levelized tariff of INR 1.196/kWh 
for operation of 3,940 MW Ultra Mega Power Plant.   
 


ii) SPL acquired land and constructed the power plant after obtaining all approvals for 
power generation of 3,960 MW through six units each of 660 MW using supercritical 
technology resulting in lower emissions.  The commissioning dates (COD) of all the six 
units were achieved between March 31, 2013 and March 27, 2015. 


 
iii) SPL has obtained funding from lenders including the US EX-IM Bank, requiring the 


borrower to comply with the requirements of the Equator Principles (July 2006 Edition 
as amended in June 2013) and the Performance Standards (as revised in January 
2012) of International Finance Corporation (IFC). 
 


iv) This Annual Monitoring Reporting on Environmental, Social, Health & Safety 
Performance has been prepared for the year 2017-18 to describe about the 
performance of Sasan UMPP operations complying with the requirements of the 
lenders.  The report mainly covers the following: 


 
a) About Sasan UMPP operations  
b) Environmental, health and safety, social and security management; 
c) Prevailing labour and working conditions; 
d) Pollution prevention and abatement initiatives; 
e) Communities health, safety and security; 
f) Land acquisition and R&R;  
g) Biodiversity; 
h) Compliance status of the statutory requirements and applicable regulations; and  
i) Cumulative Impacts. 
 


v) For Sasan UMPP related coal supply, SPL got Moher and Moher-Amlohri-Extension 
Coal Blocks located within 22 km to 40 km from the power plant.  Crushed coal is 
supplied through overland coal conveyor (OLC).  Water supply is received as per 
allocation accorded by the Government of India and accordingly, the State Government 
of Madhya Pradesh permitted water usage from Rihand Reservoir.  The generated 
power evacuation is done through 765 kV and 400 kV gridlines.  
 


vi) During the year 2017-18, the gross power generation from the plant of 31792.58 million 
units (MUs) and net energy sent out as 22908 MUs with Station Plant load factor (PLF) 
of 91.65%. 
 


vii) SPL has developed a detailed Operation Phase Environmental and Social 
Management Plan (O-ESMP) including EHS policy.  There are 636 permanent 
employees and 1,050 contracted labour. Mr. Sachin Mohapatra, Station Director is 







 


EXECUTIVE SUMMARY: II 


responsible for operation of Sasan UMPP. The organization comprises of designated 
environment, safety and R&R personnel for implementation of mitigation measures of 
O-ESMP.  Security department handles security and fire functions.   
 


viii) SPL is complying with the requirements of labour license, payment of minimum wage, 
employees’ provident fund (EPF), filling of returns under various labour legislations etc.  
SPL has got safety related licenses/approvals for operations of the main plant and 
CHP at the mines. 
 


ix) A safety management system exists with defined roles and responsibilities for each 
level. SPL focuses on strict implementation of EHS Policy. Safety department reports 
directly to top management.  The Safety Head is empowered to stop any unsafe work 
irrespective of any commercial consequences. Safety team regularly meets the top 
management to brief them about safety practices at site and provides suggestions for 
improvement. Safety Committee meetings are held on monthly basis. Risk assessment 
and hazard analysis procedures are available.  Work permit system exists for routine or 
sudden break down maintenance jobs.  The work permits are issued by the engineers 
with a communication to the Safety Department.  Safety Induction Centre has been 
established to impart safety related training to labour to be deployed. SPL has got five 
fire tenders with water and foam facility to meet an emergency situation. 
 


x) As per the safety statistics, during the year 2017-18, there were 10.74 million safe man 
hours and reporting of 24 first-aid injuries, 22 near miss incidents, 3 Loss time injuries 
and 01 fatal accident. 
 


xi) Pollution Control systems include effluent treatment plant to treat industrial wastewater 
of 150 m3/hour capacity, sewage treatment plant to treat sewage of 70 m3/day near 
Hydrogen Plant  and another 50 m3/day STP near Poorvanchal Camp, coal handling 
plant with coal settling ponds. Two tri-flue stacks (each of 275 m high) have been 
provided for emissions from six boiler units.  Particulate matter emission from all the 
units is maintained to less than 50 mg/Nm3 by controlling particulate matter emission 
through electrostatic precipitators.  
 


xii) Fugitive dust due to coal transportation is controlled through closed type overland coal 
conveyor. Rain gun type water sprinklers are installed in Coal handling area to control 
the fugitive emission from coal yard. Water sprinkling is being done in dust prone areas 
including at transfer points of coal conveying, on ash ponds and roads, where treated 
water from ETP is being re-uesd. 
 


xiii) High concentration fly ash and bottom ash are transferred to Ash Ponds. Fly ash 
utilization during year 2017-18 remained low at  29.65%.  SPL has targeted fly ash 
utilization to  60 % during 2018-19. 
 


xiv) Environmental monitoring is being carried out both through manual as well online 
monitoring arrangements. Online meteorological station has been set up to 
continuously monitor meteorological parameters. Continuous Emission Monitoring 
(CEMS) sensors have been installed for emission of particulate matter (PM), sulphur 
dioxide (SO2), nitrogen oxides (NOx) and carbon dioxide (CO2) in the flue gas of all the 
six units. Based on CEMS as well as manual monitoring conducted through 







 


EXECUTIVE SUMMARY: III 


government approved laboratories, the emission levels were observed well within the 
prescribed emission standards.   


 
xv) Green House Gas (GHG) with respect to CO2 is being monitored through CEMS on 


continuous basis.  Hourly average CEMS monitored values of CO2 from all the six 
stacks shows that GHG emission levels remained within the limit of 850 g/kWh 


xvi) Ambient air quality (PM10, PM2.5, SO2 and NOx) monitoring is being done both on 
continuous basis at three locations and on manual basis at six locations on twice a 
week round the year basis through government approved laboratory.  The results of 
the ambient air quality were observed within the prescribed Indian Standards. 
 


xvii) Hourly average values of carbon monoxide (CO) quarterly monitored in coal handling 
plant at three locations was found well within the prescribed Indian standard of 4,000 
µg/m3.   
  


xviii) Equivalent noise levels for day-time (Leq day) and night time (Leq night) were 
monitored on monthly basis for 24 hours in the surrounding villages as well as along 
the villages located near overland coal conveyor.  The monitored equivalent values in 
the surrounding villages remained less than prescribed Indian and IFC-WB standards 
(for residential areas) of Leq day of 55 dB(A) and Leq night of 45 dB(A). 


 
xix) Work place noise monitoring is being conducted on monthly basis at six locations.  The 


levels were below the prescribed Indian and IFC standard of noise levels of 85 dB(A).   
 


xx) Potable, groundwater and surface water quality is being monitored on monthly basis.  
The monitored values have been found well below the prescribed drinking water norms 
of Bureau of Indian Standards (IS:10500).  
 


xxi) Treated industrial wastewater, treated sewage quality and cooling water blow down 
water are being monitored on monthly basis. The values were found to conform to the 
Indian standards as well as those prescribed in IFC EHS Guidelines.  
 


xxii) SPL has taken up initiatives for community welfare, health & safety and security.  SPL 
is sponsoring two schools and two health centres in R&R colonies of Sasan UMPP and 
Sasan Coal Mines. SPL’s R&R and CSR teams are maintaining cordial relations with 
the community through various interventions. SPL ensures that specific instructions are 
followed up by the security personnel while interacting with the community ensuring 
there is no use of force against community. 
 


xxiii) To set up the power plant, SPL has acquired land of 1508 Ha including 749 Ha of 
private land, 429 Ha of government land and 321 Ha of forestland. There were 1,379 
project-affected families (PAFs).  Of this, 2 PAFs were yet to shift their structures from 
the acquired land of Ash Pond as on March 31, 2018. 
 


xxiv) To the PAFs, SPL is providing R&R benefits in terms of old age pensions to 408 
project-affected persons (PAPs) of equal to or above 60 years of age, 
widows/handicapped pension to  20 PAPs, Education Stipends to 666 students  and 
sustenance allowance to 1,217 PAPs whose land acquisition involved over 0.5 
acre/person for ST/SC communities and above 1.0 acre for the General Category. The 







 


EXECUTIVE SUMMARY: IV 


allowance is in the form of a monthly payment for the life of the Project at the amount 
of unskilled minimum wages that are declared on a 6-monthly basis.  
 


xxv) Livelihood generation related training and opportunities are also provided to the PAPs.   
 


xxvi) Grievance redressal of PAPs is done through public hearing, applications received by 
local administration and those reported at Surya Vihar R&R Colony. As on March 31, 
2018, SPL received a total of 1966 grievances, of these 1388 were disposed of while 
578 are pending for disposal.  
 


xxvii) Biodiversity loss due to the setting up of the Plant involved loss of forestland of 
320.938 Ha and loss of vegetation from other land. In the year 2009, SPL paid over 
INR 350 million to the State Forest Department as net present value of the forest and 
compensatory afforestation in 642 Ha of land. SPL has been developing greenbelt. As 
on March 31, 2018, SPL developed greenbelt in 561.44 acres of land by planting 
333,695 plantations. SPL has completed a Bio-diversity Study in and around Sasan 
Power plant and the recommendations made in the report shall be implemented in due 
course.  SPL has also developed a pesticide management plan with the aim to 
minimize impact on biodiversity. 
 


xxviii) SPL has been periodically submitting compliance status of conditions of 
environmental clearance, forest clearance and consent to operate along with the 
environmental monitoring reports to Ministry of Environment, Forests, and Climate 
Change and Madhya Pradesh State Pollution Control Board. No legal case is pending 
in any court of law on environmental matters.  However, as on March 31, 2018, there 
were six cases pending in the High Court at Jabalpur which included four cases on 
claim for R&R benefits and remaining two cases on land ownership dispute among title 
holders. 
 


xxix) New standards i.e. PM of 50 mg/Nm3; SO2 of 200 mg/Nm3 and NOx of 300 mg/Nm3 
have been regulated by the Government of India for implementation by all thermal 
power plants as per stipulated timelines.  
 


xxx) No new power plant or other industrial development in the area surrounding Sasan 
UMPP has taken up in recent past or proposed in the near future hence, no cumulative 
impacts are anticipated. 


 
  


 







 


 


1 INTRODUCTION  


1) Sasan Power Limited (hereinafter referred to as SPL), a subsidiary of Reliance 
Power Limited is a shell company developed by the Government of India for 
development of Sasan Ultra Mega Power Plant (Sasan UMPP).  The shell company 
”SPL” was transferred to Reliance Power Limited by the Power Finance Corporation, 
Government of India following its successful bidding by R. Power quoting lowest 
levelized tariff of INR 1.196/kWh (US Cents 1.49/kWh) for supply of power to benefit 
420 million of population in the seven states of India (Madhya Pradesh, Uttar 
Pradesh, Delhi, Rajasthan, Punjab, Haryana and Uttaranchal). 
 


2) SPL has developed Sasan UMPP of 3,960 megawatt (MW) coal based Thermal 
Power Plant near Sidhikhurd, Sidhikot and Harrahwa Villages, Singrauli Tehsil, 
Singrauli District in Madhya Pradesh State, India on Build, Own & Operate (BOO) 
basis.  A Power Purchase Agreement (PPA) was signed among SPL and 14 
procurers from seven States of India for sale of power on August 7, 2007.  As per the 
signed PPA, the procurers are responsible for land acquisition. Accordingly 
Government of Madhya Pradesh (GoMP) has acquired land and handed this over to 
SPL. SPL has been allotted two captive coal mines namely Moher and Moher-
Amlohri Extension Coal Blocks (hereinafter also referred to as Sasan Coal Mines) 
located between 22 km and 40 km respectively from the power plant site. 
Transportation of coal from the mines to the plant is carried out through single flight 
covered Overland Conveyor (OLC). 


 
3) SPL has obtained funding from lenders - the Equator Principles Financial Institutions 


(the lending EPFIs) and Export Import Bank of the United States (the US EX-IM 
Bank), requiring the borrower to comply with the requirements of the Equator 
Principles (July 2006 Edition as amended in June 2013) and the Performance 
Standards (as revised in January 2012) of International Finance Corporation (IFC). 
 


4) This AMR report covers environmental, social, health and safety (EHSS) 
performance of Sasan UMPP for the period from April 2017 to March 2018.  There 
will be a stand alone AMR report for EHSS performance of Sasan Coal Mines for the 
year 2017-2018 shall be issued separately.  
 


1.1 OBJECTIVE & SCOPE OF THE AMR – ESHS PERFORMANCE MONITORING  


5) The objective of this AMR is to report to the lenders the environmental, social, health 
and safety (ESHS) performance through monitoring and compliance review of Sasan 
UMPP operations. 
 


6) The scope of the AMR includes assessment and reporting of ESHS performance of 
Sasan UMPP during 2017-18 as per the reference framework comprising of a) the 
Equator Principles of July 2006 and amendment June 2013 as adopted by of EPFIs; 
b) IFC’s Performance Standards for Environmental and Social Sustainability (as 
revised in January 2012) including IFC EHS General Guidelines, April 2007 and 
IFC’s EHS Guidelines for Thermal Power Plants, December 2008; c) Environmental 
Procedures and Guidelines of US EX-IM Bank (August 2008); and d) International 







 


 


Conventions and Treaties to which India is a signatory. Under the reference 
framework, the scope covers assessment of the following: 
a) Sasan UMPP Operations  
b) Environmental, health and safety, social, and security management; 
c) Prevailing labour and working conditions; 
d) Pollution prevention and abatement initiatives; 
e) Communities health, safety and security; 
f) Land acquisition and R&R;  
g) Biodiversity; 
h) Compliance status of the statutory requirements and applicable regulations; and  
i) Cumulative Impacts. 
 


1.2 APPROACH & METHODOLOGY FOR AMR ESHS PERFORMANCE REPORTING  


7) The approach and methodology adopted for ESHS AMR 2017-18 of Sasan UMPP is 
based on ESHS monitoring, regular consultations with stakeholders and compliance 
reporting to regulatory agencies. 
 


1.3 LAYOUT OF THE REPORT 


8) The layout of this AMR is as follows:  
 
Chapter 1 Provides introduction, scope of work, objectives and scope of the AMR 


ESHS, approach and methodology adopted and layout of this report; 
 
Chapter 2 Presents Sasan UMPP operations including power generation during 


2017-18; 
 
Chapter3 Presents environmental, health & safety, social and security management  
 
Chapter 4 Presents labour and working conditions including safety management 


system and statistics of incidents reported in 2017-18. 
 
Chapter 5 Presents pollution control and environmental monitoring conducted during 


2017-18. 
 
Chapter 6 Presents community health, safety & security initiatives taken up by SPL 


during 2017-18. 
 
Chapter 7 Presents land acquisition and R&R of Project Affected People related 


initiatives taken up by SPL during 2017-18. 
 
Chapter 8 Presents biodiversity aspects under implementation  
 
Chapter 9 Presents compliance status of environmental approvals and cumulative 


impacts. 







 


 


2  SASAN UMPP OPERATIONS  


2.1 SASAN UMPP LOCATION 


9) Sasan UMPP is located near villages Sidhikhurd, Siddhikala and Harrahwa; 
Waidhan Taluka, Singrauli District, Madhya Pradesh.  Sasan UMPP is spread over in 
total land 3,280 acres.  The Plant can be accessed through Varanasi Airport through 
State and National Highways (NH 19, NH 35, SH 5A, NH 39) followed by district 
roads covering a distance of 250 km.  
 
 


2.2 THERMAL POWER GENERATION  


2.2.1 Technology  


10) The operation of 3,960 MW Ultra Mega Power Plant comprises of six units each of 
660 MW using supercritical technology resulting in lower emissions.  The boiler 
serves 660 MW class turbo-unit with the characteristics of supercritical parameter, 
variable-pressure operation. The boiler is spiral tube, once-through, single furnace, 
once reheat, balanced draft, dry ash extraction, all steel suspended structure, Π 
shape and semi-outdoor design.  Super critical boilers, steam turbines and hydrogen 
cooled generators (steam generators have been designed for satisfactory and 
continuous operation with available range of coal characteristics). SPL is using the 
technology of compound air classification low NOx burners and each boiler is 
equipped with four pass Electrostatic Precipitators (ESP) with 99.96% efficiency. 
Flue gas from the boiler pass through the ESP and fly ash is collected in the hopper 
of ESP by electrostatic action. At flue gas exit the Particulate Matter (PM) level is 
maintained below 50 mg/ Nm3, which is the limit specified in the Environment 
Clearance and IFC-WB guidelines. 
 


2.2.2 Commissioning of Sasan UMPP Units  


11) Sasan UMPP has been developed under a turnkey Engineering, Procurement and 
Construction (EPC) contract by consortium of Reliance Infrastructure Ltd (RelInfra) 
and Reliance Infra Projects (UK) Ltd.  The major equipment Boiler, Turbine and 
Generator (BTG) have been procured by the EPC contractors from Shanghai Electric 
Group Company Limited (SEC), China, the Original Equipment Manufacturer (OEM) 
of international repute.  All the six units (each of 660 MW) with power generation 
capacity of 3,960 MW have been commissioned and are under operation. The 
commissioning operation dates (COD) of all the six units are as following: 
 Unit #3 commissioned on March 31, 2013; 
 Unit #2 commissioned on January 28, 2014;  
 Unit #4 commissioned on April 12, 2014;  
 Unit #1 commissioned on May 27, 2014; 
 Unit #5 commissioned on December 26, 2014; and  
 Unit #6 commissioned on March 27, 2015. 
 







 


 


12) The Balance of Plant (BOP)  facilities such as coal handling plant including over land 
conveyor (OLC), electrostatic precipitators, induced draft cooling towers, 
demineralization plant, effluent treatment plant, sewage treatment plant, raw water 
pump, cooling water pumps, air compressors, fuel oil unloading and forwarding 
system along with storage facilities are fully operational.  
 


2.2.3 Coal Supply, Transportation (through Overland Coal Conveyor) & its 
Storage 


13) Sasan Power Limited has been allocated two captive coal mines namely Moher and 
Moher-Amlohri Extension Coal Blocks (located between 22 km and 40 km 
respectively from the power plant site) for coal supply to the power plant.  
 


14) Transportation of coal from the mines to the plant is carried out through single flight 
covered Overland Conveyor (OLC).  Sasan UMPP and Sasan Coal Mines are 
connected through a road running parallel to the overland conveyor from mines to 
the plant. 


 
15) A Coal Handling Plant (CHP) with three stacker reclaimers is operational for coal 


supply to Island I (Boilers 1 to 3) and Island II (Boilers 4 to 6).   
 


2.2.4 Water Supply 


16) SPL signed Water Allocation Agreement with Water Resource Department, 
Government of Madhya Pradesh on January 5, 2013 after issue of Water Allocation 
Clearance by the Central Water Commission, Government of India. Water supply of 
~12,530 m3/hour is met through ~25 km long pipeline withdrawing raw water from 
Govind Vallabh Pant Sagar through three pumps.   


 
2.2.5 Power Evacuation 


17) Power generated from Sasan UMPP is evacuated to 765 kV and 400 kV voltage 
levels through two transmission lines of 765 kV and four transmission lines of 400 
kV, which are connected to the National Grid. As per the Power Purchase 
Agreement (PPA), procurers are responsible to ensure availability of transmission 
line for the power evacuation. 
 


2.2.6 Township 


18) SPL has set up a township near Sasan UMPP providing accommodation to SPL 
employees of Sasan UMPP and Sasan Coal Mines.  The township comprises of 120 
rooms in hostel buildings, central kitchen, 21 deluxe rooms and 96 type-E house 
construction. 
 
 


2.3 POWER GENERATION DURING FY 2017-18 


19) During the financial year 2017-18, the gross power generation from the plant was 
31,792.58 million units (MUs) and net energy sent out was 22,908 Mus with Station 
Plant load factor (PLF) of 91.65%. 







 


 


3 ENVIRONMENTAL, HEALTH & SAFETY, SOCIAL & SECURITY MANAGEMENT  


3.1 COMMITMENT REGISTER: OPERATION PHASE ENVIRONMENTAL & SOCIAL MANAGEMENT 


PLAN 


20) Sasan UMPP has developed a commitment register as part of the Operation Phase 
Environmental and Social Management Plan (O-ESMP) which is available onsite for 
its implementation.  The O-ESMP covers mitigation measures to minimize adverse 
impacts; organizational structure for operating environmental management system 
(EMS) and monitoring arrangements to check the performance of mitigation 
measures being implemented. The Plan also includes specific management plans, 
standard operating procedures, and emergency response and disaster management 
plan (Revision 01 last updated in May 2017) covering both onsite and offsite 
emergency response management with defined roles and responsibilities of key 
personnel (including security personnel) with updated contact numbers for effective 
implementation of the emergency responses plan.   
 


3.1.1 SPL’s EHS Policy for Sasan UMPP 


21) SPL has updated its EHS policy, which is signed by Mr. Sachin Mohapatra, Station 
Director and designated Occupier of Sasan UMPP.  The updated policy is shown in 
Figure 3.1.  The updated policy (in Hindi and English languages) has been displayed 
at number of locations within Sasan UMPP.  







 


 


Figure 3.1 EHS Policy of Sasan Power Limited for Sasan UMPP 


 
3.1.2 Sasan UMPP Organization  


22) The organization at Sasan UMPP comprises of ~633 permanent personnel (including 
13 female employees) and ~1,050 (skilled and unskilled) manpower deployed 
through contractors for operation and maintenance related assistance. Mr. Sachin 
Mohapatra, Station Director is responsible for operation of Sasan UMPP.  All 
departments within Sasan UMPP reports to the Station Director (SD), and SD 
reportes to Chief Operating Officer (CEO) Mr. Anil Singh.  


23) Onsite ESHS management at Sasan UMPP is coordinated amongst the departments 
of Environment, Safety, Human Resources, Land Acquisition and CSR (separate 
from Sasan Coal Mines).   


 







 


 


 
24) Safety department is headed by Mr.  Srinivas Nadipeli (Head Safety) who directly 


reports to the Station Director of Sasan UMPP.  Refer to Safety organization as 
shown in Figure 3.2. There are 14 nos. of safety stewards who are temporarily hired 
from a contractor.  One vacancy existed in the Safety Department.  


Figure 3.2 Safety Organization of Sasan UMPP 


 
25) Environment department is headed by Dr. Amitosh Verma (Head Environment) who 


reports directly to the Station Director. Refer to Environment organization as shown 
in Figure 3.3.   
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Organogram – Safety 


Mr. Sachin Mohapatra
Station Director


Mr. Srinivas Nadipelli
(Head - Safety)


Mr. Jaspal Bhatti
Mr. Lal Singh


• In addition, 14 Safety Stewards are deployed in plant to monitor the
Safety Requirements.


• Recruitment of vacant position is in process.


 







 


 


Figure 3.3 Environment & Forest Organization 


 
26) The CSR and resettlement and rehabilitation (R&R) department is headed by Rajiv 


Dutta, Head CSR & R&R who reports to the Station Director.  Head CSR & R&R is 
supported by Senior Manager CSR, Manager CSR and Assistant Manager CSR.  
Refer to CSR and R&R organization of SPL for Sasan UMPP as shown in Figure 
3.4.  It is to be noted that middle management members of CSR and R&R team are 
common with the organization that of Sasan Coal Mines. 


Figure 3.4 Land Acquisition, R&R and CSR Organization 
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27) The Security and Fire Departments are headed by Mr. Ravi Mishra and is supported 
by middle management comprising of Mr. Vinay Attree, Mr. Avineish Dubey and Mr. 
Sumit Pandey and Mr. Pravin Singh looking for Fire Servises  The supervising 
security staff includes Mr. Hariram Yadav and Mr. B.L. Tiwari.  There are 261 
security guards deployed through contractors.  SPL is continuing sponsor of Police 
Station with a with 32 police personnel (current strength 28) whose salaries are 
being paid by SPL.  For security along OLC, the security agency has been changed 
to Balaji Security Services replacing Security Solutions and Services.  In Sasan 
UMPP – Orion and Perigryne Security Services are being used.  For security of ash 
dykes, SPL has deployed 17 personnel of Sasan Power Visthapith Sangh.   
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3.2 AWARDS & RECOGNITIONS  


28) In the year 2017-18, SPL got the following recognitions for environmental 
performance within Sasan UMPP:  
 Fame Excellence Environment Award (Diamond) 2017. 
 17th Greentech Environment Award (Platinum) 2017. 
 Exceed Environment Award (Silver Category), 2017. 
 Grow Care India Award ( Gold Category),2017. 
 Mission Energy Environment Excellence Award, 2017. 
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Fame Environment Award-2017
Diamond  Category


Greentech Environment Award-2017
Platinum Category 


.


Fame Environment Award-2017
Diamond  Category


.


Exceed Environment Award-2017
Silver Category


Grow Care India  Award-2017  Gold 
Category


Winner  
Environment Excellence award 2017 


(Mission Energy Foundation 


 
  
 
 


3.3 MANAGEMENT OF CHANGE  


29) No change in to the process, design or basic concepts and technology of the power 
plant during the FY 2017-18. Mr. Anil Kumar Singh is appointed as CEO of Sasan 
Power Limited and Mr Sachin Mohapatra has taken over as Station Director, SPL 
and is also designated as the Occupier of Sasan Power Limited. 
 







 


 


4 LABOUR & WORKING CONDITIONS  


4.1 LABOUR ENGAGED  


30) The labour force engaged during 2017-18 is as described in paragraph 22 in 
Chapter 3.  


 
4.1.1 Labour Regulations Compliance  


31) SPL HR department maintains labour license, provident fund registration and 
workers’ compensation policy internally and through a database/ software named 
Legatrix. SPL tracks labour compliance of its contractors through a checklist named 
as “checklist for running bills under various labour laws” which is used to track labour 
compliance issues while disbursing payments.  SPL is complying with the 
requirements of updated labour license, payment of minimum wage, employees’ 
provident fund (EPF), filling of returns under various labour legislations etc.   
 


32) Welfare Officer & Facilities for Workforce: As required under the Factories Act, 
1948 (for a factory of workforce size 500 or more) SPL has a designated Welfare 
Officer. SPL has provided the following welfare facilities within Sasan UMPP: 
 Safe drinking water supply for all permanent and contractor engaged employees. 


Monthly analysis of drinking water quality is being done through environment 
department by third party laboratory approved by MOEF&CC and NABL to 
ensure safe drinking water quality; 


 165 numbers of latrines and 163 urinals have been installed and functional at 
different places in the plant area. Regular housekeeping is being ensured; 


 First Aid Centre with adequate medical equipment has been established within 
Sasan UMPP; 


 Provision of four numbers of canteens within Sasan UMPP premises. Good 
hygienic condition in these canteens is being ensured; 


 Five numbers of rest rooms for labour with facilities like cooler, fans, drinking 
water supply have been provided inside Sasan UMPP premises. 
 
New Initiatives Worker’s Canteen: 


 
1. 1300 Contractor’s workforce involved in day to day operation of the Sasan Plant at 
a time. 
 
2. Need arises to create a facility which can provide high-quality hygienic food at 
subsidized price. 
 
3. Sasan Team has come up with the innovative idea of utilizing existing structures, 
resources (scrap, workshop etc.), expertise and technology for making it possible 
with least cost. 
 
4. They have utilized the part of water retaining structure called Ash Water Recovery 
Clariflocculator of Island-2 and with minimum additional construction able to build a 
space sufficient to feed about 250 people at a time and having a Restroom sufficient 







 


 


for 200 people equipped with Washrooms and Urinals facility. 
 


  
 
5. Team has come up with the idea of constructing fully automatic PLC based food 
making equipments on its own by utilizing absolutely in-house resources, expertise 
and technology. Probably first of its kind in any power plant of this size and 
magnitude . 
 
6. This facility named as “Urja Sewa Paridhi” is fully equipped with following -  


a. Dosa Maker : 300 Dosas per hour 
b. Roti Maker : 3500 Rotis per hour 
c. Noodle Maker : 50 kg per hour 
d.  Rice Boiler (6 Nos) : 50 kg rice can be boiled in one vessel in 15 Minutes 
e. Dough Mixing and Kneading Machine – 100 kg Atta at a time 
f. Bread Making Machine – 1000 Buns per hour 
g. Facility also possesses Soya Milk Maker, Soya Toffu Machine i.e. Soya 
Paneer making machine, Paratha making machine, Patties Making Machine, 
Burger Patties Machine, Laddoo Making Machine, Samosa-Momo-Spring Role 
Machine, Gas Stoves etc. 


 7. Urja Sewa Paridhi is providing food to the people at affordable prices , with 
unlimited lunch in Rs 20/-, Breakfast in Rs 10/- and Evening Snacks in Rs 10/- and 
no worker need to carry food from their house . 
 


   
 


33) Labour Colony: Security staff and fire workers stay in the labour colony (located 
within Sasan UMPP).  The labour colony is being managed under direct supervision 
of the HR department of SPL.  


 
34) Statutory returns: SPL periodically filed returns as per the requirements of the 


Factories Act, 1948, the MP Factories Rules, 1962 and the Employment Exchange 
(Compulsory Notification of Vacancies) Act, 1959:  
 Submission of half yearly return under the Factories Act, 1948 and MP Factories 


Rule 1962 for Sasan UMPP; 
 Submission of half yearly return under the Factories Act, 1948 and MP Factories 


Rule 1962 for CHP; 







 


 


 Submission of quarterly returns to District Employment Officer under the 
Employment Exchange (Compulsory Notification of Vacancies) Rules, 1960. 
  


35) HR Department of SPL is maintaining labour grievance register to receive 
grievances of labour and resolve them on regular basis. 
 
 


4.2 HEALTH & SAFETY PERMITS  


36) SPL has got safety related licenses/approvals for operations of the main plant and 
CHP at the mines as shown in Table 4.1.  


Table 4.1: Licences /Approvals Obtained for Safety Related Functions within 
Sasan UMPP 


SN License/Approval Validity  
1 Factory License – Main Plant December 31, 2020 
2 Factory License – CHP Mine end December 31, 2020 
3 Filling of Hydrogen in cylinders and storage of 


Compressed Gas in cylinders (Hydrogen, CO2 
and N2) 


September 30, 2025 


4 Storage of Petroleum Class “B” & "C”. December 31, 2018 
5 License for HSD consumer pump. December 31, 2021 
6 Licenses for storage of Chlorine Gas in cylinders. September 30, 2025 


September 30, 2026 
September 30, 2026 


 
 


4.3 SAFETY MANAGEMENT SYSTEM 


37) A three level Safety Management System is followed with well-defined 
responsibilities for each level. At the highest level a dedicated Committee comprises 
of Board of Directors reviewing the Company’s health, safety, security and 
environmental policies and performance including processes to ensure compliance 
with applicable laws and regulations. Risk assessment of all sites is also presented 
to the Audit Committee comprising of Board of Directors and risk mitigation actions 
are promptly taken.  Site level strict implementation of EHS Policy is adhered to. 
Safety department reports directly to top management and is fully empowered to 
stop any unsafe work irrespective of any commercial consequences. Safety and 
Quality are prime responsibility of Line Engineers. Unsafe practices are immediately 
reported and prompt rectification action is ensured. Safety teams regularly meet the 
top management to brief them about safety practices at site and also provide 
suggestions for improvement. SPL has been implementing various process and 
systems pertaining to safety with the objective of preventing occurrence of accidents 
related to actions for Sasan UMPP operations.  Following are the safety 
management systems practiced at Sasan site: 
 
 
 
 Training & Education  







 


 


 Kick off meeting with the contractors to brief them about safety systems, 
requirements and deployment of safety supervisors. 


 Work specific trade tests for skilled workmen.  
 Zone wise risk assessment / safety plans identifying the hazards and safety 


precautions are reviewed monthly basis. 
 Work Permit System and Hazard Identification & Risk Assessment 
 Field Safety Surveillance 
 Safety communications 
 Accident Reporting and Investigation / Incident Analysis 
 Awareness / Motivation Program /Penalty  
 Safety Audits and inspection 
 Management Information System  


 
4.3.1 Safety Training & Education  


38) Safety training is an essential and integral part of safety management in the 
workplace. A calendar of safety training (which includes induction, refresher and 
specific training) program detailing the skill development modules and reinforcement 
of safety measures relating to the on-going jobs is prepared and implemented. A full-
fledged Safety Induction Centre has been established near the main gate of Sasan 
UMPP to impart safety training to labour to be deployed.   Induction training is given 
to all persons prior to permitting them to go to worksite. This training includes 
following area: 
 General safety awareness  
 First aid  
 Emergency procedures 
 Use of personal protective equipment  
 Specific site hazards 
 Traffic Safety 


 







 


 


Figure 4.1: A views of Onsite Safety Trainings and Safety Motivation 
Programs Conducted 


 
 


Motivation Program by Agencies 


POWER FROM COAL,  WITH “ZERO INCIDENT” GOAL.  
 


Onsite Training Program


POWER FROM COAL,  WITH “ZERO INCIDENT” GOAL.  







 


 


Figure 4.2: State Industrial Safety Day Celebrations (on December 03, 2017) 


 


Figure 4.3 Safety Week Celebration (March 04 to 12, 2018) 


 
 


  


 


 







 


 


4.3.2 Focus of Top Management on Safety 


39) The top managements’ focuses on safety with respect to the following: 
 Review of Safety Observations by Senior Leaders in Daily Planning Meeting” and 


recorded through SAP notification process for compliance; 
 Review of safety performance by CEO-SPL on weekly basis  
 Safety Committee meeting chaired by Station Director with all head of 


departments (HODs) and Associates In-charges on monthly basis during April 
2017 to March 2018;  


 Motivation Program – “Engagement of Senior Leaders’ with workers” is being 
done by Senior Management of SPL;  


 “Safety Walkthrough” by Senior Leaders to monitor the effectiveness of the safety 
related compliance; and  


 Firm Commitment towards Safety; 
 “Screening of workmen (new entrants & existing) “ is done in presence of 


concerned package owners along with HR & Safety department. 
  “Safety Re-induction” of all SPL Employees to enhance the Safety Culture. 
 “Surprise Night Surveillance “- by senior leaders to monitor activities at night. 
 47th National Safety Day/Week Celebrated  in which various training session , 


practical demonstrations & safety competitions were conducted . 
 Huge Safety rally was conducted in plant premises involving about 500 


employees, associates ,holding placards with safety messages.  
 Installation of  Convex Mirrors & Traffic Cones -  Convex Mirrors & Traffic Cones 


are installed at T-Junction across the plant to improve the traffic safety in the 
plant. 


 Speed Gun - Speed Gun is procured for monitoring the speed limit within the 
plant premises and to ensure the compliance of speed limit. 


 Every meeting starts with Safety Contact. 
 Community Consultation Program – 04 – “Senior Leaders’ interaction with local 


villagers ”  at Harrahwah Village, Panchayat Bhawan, Government School 
Hirwah, Surya Vihar Colony. 


 Motivation Program – “Senior Leaders’ interaction with workers” is being done by 
Senior Management of SPL.  


 “Walkthrough Safety Inspection” by senior leaders to monitor the safety activities;   
 “Review of Safety Observation by Senior Leaders in Daily Planning Meeting”  
 Safety performance is reviewed by Station Director on Weekly basis. 
 Monthly Safety Committee Meeting chaired by Station Director with all HODs and 


Associated In charges.  
 Departmental Safety Committee Meeting chaired by HODs is conducted to 


strengthen the root of Safety Management System at the departmental level. 
 Defensive Driving Training - A Defensive Driving Training Program were 


organized for employees & Associate workers by the external faculty. 
 Installation of Safety hoardings & Speed breakers at OLC maintenance road. 
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Safety Poster Competition Program at DAV Surya vihar


4  
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First-Aid Training Program


5  
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Practical Demonstration of Cl2 Leak Arresting- NSD 2018


9  
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Installation of Convex Mirror & Traffic Safety Cones


POWER FROM COAL,  WITH “ZERO INCIDENT” GOAL.  
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Installation of PA System & Portable Speed Guns 


POWER FROM COAL,  WITH “ZERO INCIDENT” GOAL.  


 Confidential Slide 17


Implementation of coding system for Lifting tools & Tackles  
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Safety Instructions & Safety Boards along the OLC


POWER FROM COAL,  WITH “ZERO INCIDENT” GOAL.  
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Community Consulting Programme at Hirwa Village


POWER FROM COAL,  WITH “ZERO INCIDENT” GOAL.  
 
 
 
 
 
 







 


 


Table 4.2: EHS Training Imparted during April 2017 to March 2018 


SN  Training Period  Refresher safety training Topics covering Work at Height, Use 
of PPEs, Hot Work, Confined Space Entry, Permit to Work 
System, Portable Power Tools, Chemical Safety, Electrical 
Safety and LOTO, Emergency Preparedness etc. 
Participants (SPL + 
Associates) 


Man hours of Training 


1 April to June  2017 3939 2954.25 
2 July to September 2017 4326 3244.75 
3 October to December 


2017 
4623 3467.25 


4 January to March 2018 4464 3348 


 


Confidential Slide 


Training Programs : FY 2017-18


Safety Training and Practical Demonstration


SN Type of Training Topic
No. of Participants Duration 


(Hrs)


Training 
Man-


hours*Employee Associates


1


Safety Induction


Briefing on essential Safety measures,
Potential Hazards and precautionary
measures to be taken while working
inside the Plant premises.


27 3127 04:00 Hrs


17604


416 2078 02:00 HrsRe-Safety
Induction


- 1462 02:00 Hrs 29242
Shut Down/BTL
and Overhauling
Induction


3
Toolbox Talk On different job specific topics.


175 5498 00:15Hrs 1418.25


4
Specialized
Trainings


First  Aid Training, Confined Space safety 


Safe and Defensive driving training ,


Safe Scaffolding erection , Practical demos 


Safety while working at Height, Electrical 
Safety,  Chemical Safety, Use of SCBA sets 
and Chlorine leak  handling


229 2069 02:30 Hrs 5812.5


Total 847 14234 - 27758.75


POWER FROM COAL,  WITH “ZERO INCIDENT” GOAL.  
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Type of  meeting Numbers


Central Safety Committee meetings  Chaired by 
CEO/Station Director


12


Departmental Safety Committee meetings Chaired by   
Head of Dept .


48


Review meetings with Site Incharges and Safety Officers 
of associates  chaired by Head of Safety


48


Safety Champions meetings  Chaired by
Head of Safety


12


Safety Review meetings – FY 17-18


 







 


 


4.3.3 Safety Initiatives  


40) Safety initiatives taken up by SPL during the year 2017-18 include the following: 
A) Incident Reporting , Recording and Investigation: 


 Reward and Recognition Scheme to promote Near-miss Reporting; 
 Safety Alert: Being circulated immediately after the incident. 
 Learning from Incident (LFI): Circulated after the investigation. 


B)  E-Tool Box Talk: 
 E-Tool Box Talk circulated through the mail for all SPL employees on 


different workplace safety topics on daily basis (circulated 56  E-TBT) 
C) Set up of Safety Committee at Department Level    


 Monthly meeting for addressing the safety issues with Department HOD 
D) Departmental Safety Committee Meeting: 


 Set up of Safety Committee at Department Level 
 Monthly  meeting for addressing the safety Issues by Department HOD 


E) Training  
 Four employees of senior management cadre attended safety training on 


“Managing Safety” by DuPont.  
F) Safety Leaflet/ Safety Booklets/ Instruction Manuals  


 Launch/ distribution of safety related matters to all level of workmen, 
engineers etc.  


 Order placed for 100 numbers of Safety Boards.  
G) Recruitment of Safety Engineer  


 Process initiated for recruitment of a vacant safety engineer position.  
H) Appreciation Certificates  


 Safety performance reorganization by awarding appreciation certificate on 
monthly basis.  


I) National Safety Day/ National Safety Week Campaign  
 Celebrated the 47th National Safety Day/Week, a grand week long function 


along with staff, associates workmen by organizing various safety 
competition, screening safety movies, housekeeping audits etc. 
 


4.3.4 Safety Statistics  


41)   During the year 2017-18, there were 10.38 million safe man hours observed.  There 
were reporting of 1 fatalities, 23 first-aid injuries, 22 near miss incidents, 3 loss time 
Injuries  and 4.58  million accident free man hours observed.  
 
 
 
 
 
 
 
 
 
 
 







 


 


Table 4.3: Statistics of Accident at Sasan UMPP ( April 2017 to March 2018) 


 
4.2 Safety Awards 
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Achieved British Safety Council International Safety Award in Merit Category   
for continuously demonstrating  a strong commitment  for implementing 
excellent  Safety Management Systems.


Awards and  Accomplishment


12  


Month Safe Man Hours 
Worked (MMH) 


Los Time 
Injury (LTI) 


LTI- frequency 
rate 


LTI-Severity 
rate 


First Aid 
Injury(FAI) 


FAI-frequency 
rate 


Near 
Miss 


Fatal 
Accident 


Apr-17 0.90 0 0 0 3 3.33 1 0 
May-
17 


0.94 0 0 0 3 3.19 0 0 


Jun-17 0.91 1 1.1 24 2 2.19 4 0 
Jul-17 0.88 0 0 0 3 3.40 2 0 
Aug-
17 


1.11 0 0 0 6 5.36 4 0 


Sep-17 0.92 0 0 0 1 1.09 1 0 
Oct-17 0.76 1 2.28 6875.2 1 1.14 4 1 
Nov-
17 


0.72 1 1.2 790 1 1.20 2 0 


Dec-17 0.84 0 0 0 1 1.19 0 0 
Jan-18 0.85 0 0 0 1 1.17 1 0 
Feb-18 0.75 0 0 0 1 1.33 0 0 
Mar-18 0.80 0 0 0 0 0 3 0 
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Awards and Accomplishment (5/5)


POWER FROM COAL,  WITH “ZERO INCIDENT” GOAL. 


Safety Award in the category of Health &


Safety of Workers,


Merit Category by British Safety


Council,2017


Platinum Category by INNOV,2017


Gold Category by EXCEED , 2017


5  
 


 
4.3.5 Security & Fire Functions 


42) The security and fire functions are managed through security department. Gate 
passes (valid for 3 months) are being issued to all the labour for entry inside the 
Plant. Temporary passes (valid for 7 days) are also being issued for entry by labour 
meant to work for a shorter duration.  Five fire tenders with water and foam facility 
have been deployed within Sasan UMPP to meet an emergency situation. Fire 
personnel along with safety team conduct regular mock drill on quarterly basis and 
maintain related records. For providing protection against fire, all yard equipment 
and plant equipment have been protected by following combination of systems: 
 Entire power station and facilities are provided with Hydrant System. 
 Transformers in transformer yard, boiler burner fronts, turbine oil tanks, coolers 


etc. are protected by HVW spray system. 
 Cable galleries and coal conveyors are protected by MVW spray system. 
 Fuel oil tanks are protected by fixed foam system. 
 Common control room and control equipment room is protected by Total 


Flooding Inert Gas System. 
 Portable and mobile fire extinguishers located at strategic areas of plant 


buildings. 
 Fire Tenders also provided to utilize during fire-fighting operation. 
 Fire detection system installed for sensing hazards at early stage.   







 


 


5 POLLUTION CONTROL & ENVIRONMENTAL MONITORING  


5.1 POLLUTION CONTROL MEASURES IN PLACE 


43) The pollution control measures in place at Sasan UMPP are as described in Table 
5.1.   


Table 5.1: Pollution Control Measures in Place at Sasan UMPP 


SN Parameter Description 
1 Water and 


Wastewater 
Treatment 
and 
Monitoring 
System 


 Raw water treatment system comprising of clari-flocculation followed by 
demineralization of raw water in DM Plant.  Acidic and alkaline streams 
back wash from de-mineralization (DM) plant are sent to neutralization pit 
before discharge into Effluent Treatment Plant (ETP) 


 ETP has been provided for treatment of wastewater from cooling tower 
blowdown, condensate polishing unit (CPU) regeneration waste, oily waste 
water from fuel oil handling area and neutralization pit wastewater from DM 
plant. 


 Sewage Treatment Plant (STP) has been provided for domestic wastewater 
treatment  


 Central monitoring basin (CMB) has been provided for collection and 
equalization of treated effluents from ETP and STP and cooling towers blow 
down from Island I & II before recycling / reuse of the equalized wastewater 
in ash handling, fugitive dust control and greenbelt/plantation. 


 Provision of well-maintained environment laboratories for in-house analysis 
of  environmental parameters  


 Monthly monitoring of water and wastewater through MoEFCC & NABL 
approved laboratory  


A View of Effluent Treatment Plant A view of Sewage Treatment Plant 
 
Coal Settling Pond: A coal settling pond has been provided for collection of 
water sprayed for dust suppression and runoff water passing over the coal 
stocks in the coal handling plant (in Coal Pile Area and Coal Conveyer 
building).  The recovered water from coal handling plant is recovered in Twin 
Settling pond where coal dust is settled and clean water is circulated back for 
the CHP dust suppression. 


 
 







 


 


SN Parameter Description 
2 Air Pollution 


Control 
Systems and 
Monitoring 


Air Emission Control  
 Each unit is provided with:  


o Electrostatic precipitator (ESP) control system of dust emissions with 
99.9% efficiency to limit particulate matter emission to < 50 mg/Nm3 


o Provision of Low NOx burners for reduction of NOx emission 
 Provision of dust suppression system for coal yard,  coal handling plant and 


coal transfer points 
 Provision of dust extraction system with bag filters for coal bunkers and fly 


ash storage silos 
 Provision of two tri-flue stacks each of 275 m height for wider dispersion of 


air pollutants  
Fugitive Dust Control 
 Closed conveyor system along with dust suppression system for controlling 


fugitive dust emissions on conveyor belts 
 Rain gun type water sprinkling system for coal storage to control fugitive 


dust  
 Concrete roads within plant and regular water sprinkling in dust prone areas 
Monitoring 
 Continuous Emissions Monitoring System (CEMS) for monitoring of 


emissions from all boilers;   
 Continuous Ambient Air Quality Management System (CAAQS) for 


monitoring of ambient air quality at labour camp, near UTC office, near 
Purvanchal,  


 Provision of twice a week monitoring  of AAQ through third party laboratory 
at six locations (2 within and 4 outside in the surrounding villages) 


Electrostatic Precipitators Low NOx Burners 


Continuous Emission Monitoring 
System 


Rain gun type water sprinkling in 
CHP to control fugitive dust 


Continuous Ambient 
Air Quality 
Monitoring System 


Manual monitoring of 
Ambient Air Quality 


Electronic Display of 
Ambient Air Quality 


 







 


 


SN Parameter Description 
3 Fugitive dust 


control along 
Overland Coal 
Conveyor and 
Ash Ponds 


 Closed conveyor system along with dust suppression system for controlling 
fugitive dust emissions on conveyor belts.  A single flight covered Over 
Land Conveyor (OLC) has been installed for transportation of Coal from 
coal mine to power plant. The covered OLC ensures no fugitive dust 
emission due to transportation of coal from mines to the Plant. Also, the use 
of OLC ensures that the usage of polluting diesel fuel is `eliminated in the 
transportation of coal. 


 Rain gun type water sprinkling system for coal storage to control fugitive 
dust  


 Concrete roads within plant and regular water sprinkling in dust prone areas 


  
Single Flight Overland Coal 
Conveyor 


A view of Conveyor Gallery 


 


4 Noise Control 
Measures  


 Equipment have been designed to keep the noise level below 85 dB(A). 
 Provided acoustic barriers in noisy work places. 
 Provision of green belt to attenuate the noise levels 
 Provided Personal Protective Equipment (PPE’s) such as earplug, earmuff 


to the workers working in high noise level area. 
5 Solid Wastes  Solid waste was collected and taken away by M/s. Sahbhagita, an agency 


approved by the municipal corporation. 
  


6 Biomedical 
Waste 


 Following biomedical waste was generated from First-Aid Centre during 
2017-18 was disposed of through MPPCB authorised M/s Indowater 
Management: 


      Cat. 4 Cat. 6              Cat. 7      Total  
      27.62 kg 26.89 kg 54.51 kg     109.02 kg 


7 E-Waste  1,910 tonnes of E-waste was generated from Sasan UMPP. All E-waste 
was disposed of through vendor M/s Mercury Metals, Mumbai. In 2017-18  
no e- waste was generated. SPL is also a member of M/s Unique Eco 
recycle (an authorized vendor of MPPCB) for safe disposal of E-waste. 


8 Hazardous 
Waste 


 Hazardous wastes such as waste oil, oil drums, oil soaked cotton etc. were 
disposed through Central Pollution Control Board (CPCB) / Madhya 
Pradesh pollution control board authorised recyclers. Annual return of 
Hazardous waste (HW) was submitted to MPPCB-RO-Office, Singrauli.  


 Used oil (category 5.1) of 44.6 KL, was generated and disposed of during 
2017-18. To M/s. Jawarawala Petroleum. 


 Oil Soaked Cotton (category 5.2) of 840 KG and Spent resin (category 
35.2) of 3.41 MT disposed to the Common Hazardous Waste Treatment, 
Storage and Disposal Facility of Ramkey Enviro Engineers Limited, 
Pithampur, District Dhar, Madhya Pradesh in 2017-18. 


 For safe and secured disposal of hazardous wastes, Sasan Power Limited 
is a member (valid up to March 31, 2019) of Common Hazardous Waste 
Treatment, Storage and Disposal Facility of Ramkey Enviro Engineers 
Limited, Pithampur, District Dhar, Madhya Pradesh 







 


 


SN Parameter Description 
9 Rainwater 


Harvesting 
System  


SPL has constructed rain water harvesting pond to recharge ground water 
through two recharge wells.  The storm water drain connects to recharging pit.  


  
Rainwater Harvesting Recharging Pit and Pond 


 


10 Fly ash and 
bottom ash 
management  


 There exists wet and dry ash disposal system and bottom ash collection 
system from all the six units.  


 Unutilised fly ash and bottom ash is discharged into Ash dyke. Ash slurry 
water collected in the Ash dyke is recycled through Ash water recirculation 
system, which is treated and recycled /reused.  


 Two ash ponds/dykes for fly ash have been provided for wet fly ash 
disposal. HDPE lining all along the ash pond bund was provided with 
impermeable bentonite liner at the bottom of the ash ponds  


 Ash water recovery system (AWRS) for recycling of wastewater from ash 
pond 


 Total Fly Ash generated during April 2017 to March 2018 as 4120375 MT. 
  Total Fly Ash utilization is 1221517 MT for April 2017 to March 2018. 


The Fly Ash  Utilization data for 2017-18 
 


Sr.No
. 


Utilization Area Ash Utilized in Tonnes FY 2017-18 


1 Cement  280381 
2 Land Fill 928692 
3 Own Brick Plan 1051 
4 Ready Mix 


Concrete 
11186 


5 Cenosphere 207 
Total 1221517 


 
 


  
 


5.2 ENVIRONMENTAL MONITORING  


44) To check the performance of the mitigation measures, environmental monitoring is 
being carried out as per the recommendations of O-ESMP.  
 


5.2.1 Prevailing Meteorology  


45) Online meteorological station has been installed within Sasan UMPP for recording of 
weather data. Prevailing meteorology during April 2016 to March 2017 is given in 
Table 5.2. The ambient temperature ranged from 9.0 ºC to 44.6 ºC, relative humidity 
varied from 9.0% to 93.5%, wind speed varied from 0.0 km/hour to 29.0 km/hour.   







 


 


 


Table 5.2: Meteorology Observed during the Study Period (April 2017 to   March  
2018) 


S
N 


Month  Tempera-
ture, ºC 


Relative 
Humidity% 


Barometric 
Pressure 
mmHg 


Wind Speed 
km/hour 


Prevailing 
Winds 


Total 
Rainfall 


1 April 2017 26.0 – 
43.2 


33.9-45.3 680.6-727.3 0.1-13.0 E, W, SE, 
SW 


0.0 


2 May 2017 27.2 – 
44.6 


20.8-51.2 672.2-730.6 0.5-19.0 6.5 


3 June 2017 19.3 – 
43.4 


17.3-48.0 672.2-724.6 1.0-16.2 40.5 


4 July 2017 24.0 – 
35.6 


47.2 -94.3 716.3 – 728.3 1.6 – 14.5 E, NE,W 388.5 


5 Aug 2017 24.1-35.1 51.0-94.3 715.9-730.3 1.9-16.0 NE, NW, 
W 


108.5 
6 Sep 2017 24.0-37.0 38.6-94.2 720.9-730.3 0.0-19.1 111.53 
7 Oct 2017 16.1-36.6 17.6-91.1 724.4-736 1.3-17.3 NW, W, S, 


SE 
15 


8 Nov 2017 9.6 – 31.3 19.2-91.2 728.7-738.7 1.3-10.0 0.0 
9 Dec 2017 8.0 – 30.3 22.0-92.4 730.7-740.3 1.7- 18.6 NW, E, SE 0.0 
10 Annual 8.0-44.6 17.3-94.3 672.2-740.3 0.0-19.0  670.53 


Note: Met data for the months of January, February and March 2018 are not available  because calibration and 
maintenance of Weather Monitoring station installed at site. Weather station start functioning onwards from 
March 15, 2018.  


 
5.2.2 Air Emissions Monitoring 


46) Continuous Emission Monitoring Station (CEMS) has been installed in all six Units 
for monitoring of flue gas emission. CEMS instrument monitors PM, SO2, NOx and 
CO2 parameter in the flue gas. The online data is linked to CPCB server for 
monitoring. The results are monitored through CEMS as well as iso-kinetic manual 
sampling results were observed to be well within the stipulated norms.  
 


47) The month wise average manually monitored PM, SO2, NOx and CO values during 
April 2017 to March 2018 are given in Table 5.3 and shown in Figure 5.1. The 
manually monitored values of PM varied from 37.6  mg/Nm3 to 48.4 mg/Nm3, of SO2 
varied from 604.8 mg/Nm3 to 798.8 mg/Nm3, of NOx varied from 226 mg/Nm3 to 292 
mg/Nm3 and of CO varied from 0 mg/Nm3 to 4.8 mg/Nm3.  


Table 5.3: Month-Wise Stack Emissions Manually Monitored for Six Units: April 
2017 to March 2018 


Unit Parameters Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb- Mar- 


I PM, mg/Nm3 42.45 40.76 43.5 42.8 40.2 37.6 37.6 38.5 37.5 46.3 46.24 47.3 


SO2, mg/Nm3 670.9 690.1 685.
3 


718.4 708.3 695.2 765.2 688.5 687.5 703 675.3 678.2 


NOx, mg/Nm3 268.5 255 246 248 246 249 229 232 235 242 244 243 







 


 


CO, mg/Nm3 2.5 1.6 1.7 0 0 2.8 1.8 1.6 1.7 3.2 1.7 1.5 


II PM, mg/Nm3 44.6 43.9 39.3 37.7 36.7 47.4 45.4 47.2 45.5 43.8 41.3 39.8 


SO2, mg/Nm3 734.8 755 748 740 730 736.3 736.9 732.3 731.2 738.4 722.2 720.2 


NOx, mg/Nm3 277 292 287 274 268 251 231 239 226 288.1 228 226 


CO, mg/Nm3 3.2 2.9 3 0 0 1 1.1 1.8 2.2 2.3 2.6 2.9 


III PM, mg/Nm3 47.3 45.12 43.3 41.4 39.2 39.01 39.01 37.23 46.28 46.6 40.32 42.6 


SO2, mg/Nm3 771 765 758 745 741 705 755 608.5 707.5 731.5 604.8 758.5 


NOx, mg/Nm3 284 271 265 260 258 255 255 253 254.3 271.4 253.5 258.3 


CO, mg/Nm3 3.4 3.1 2.8 2.5 2.7 2.8 2.8 2.6 2.7 4.7 1.9 1.6 


IV PM, mg/Nm3 41 46 43.6 39.5 37.3 36.2 38.2 39.7 48.4 46.8 48.4 46.3 


SO2, mg/Nm3 644 633 629 720 710 709 749 721 719.5 712.1 710.7 707.2 


NOx, mg/Nm3 240 251 248 234 232 229 239 237.5 236.7 251.6 235.6 231.5 


CO, mg/Nm3 1.6 1.8 2.2 2.4 2.6 2.5 2.5 2.7 2.5 3.2 1.8 1.7 


V PM, mg/Nm3 43.9 47.12 44.5 42.4 40.3 38.2 43.2 44.3 43.5 44.5 45.3 48.2 


SO2, mg/Nm3 797 720 725 744 741 738.1 738.1 733.5 730.2 798.8 729.5 723.4 


NOx, mg/Nm3 274 260 258 250 248 245 265 261 283.5 231.8 263.5 258.5 


CO, mg/Nm3 2.5 2.2 2.7 2.8 3 3.3 1.3 1.6 1.7 4.8 1.5 1.6 


VI PM, mg/Nm3 48.1 45.98 46.6 44.9 45.3 45.1 44.1 45.3 46.3 48.3 44.3 42.8 


SO2, mg/Nm3 716 722 718 732 722 711 731 706 703 701.5 703.4 767.3 


NOx, mg/Nm3 255 267 248 249 241 236 246 241 242 268.4 242.3 240.2 


CO, mg/Nm3 3.8 3.4 3.7 3.4 2.9 2.7 2.2 2.9 3.2 5.1 2.6 2.5 


Monitoring Reports for April 17 to  to March 2018 by Ecomen Laboratories (P) Limited, Lucknow. Note:  A tri-flue 
two stacks each  of 275 m high have been provided as per the requirements for power generating units > 500 
MW under the “Equipment Based General Standards Part D of E(P)A Rules, 1986”. As per the Environmental 
Clearance, the applicable emission standards for PM is 50 mg/Nm3; for SO2 and NOx emissions there is no limit 
prescribed.  New emissions standards will be implemented as per the stipulated timelines of Government of 
India.  







 


 


Figure 5.1: Month-Wise Stack Emissions Manually Monitored for Six Units:                                                          
Apr 2017 to Mar 2018 (all values in mg/Nm3) 
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5.2.3 Green House Gases Emissions  


48) Data base of green-house gases (GHG) generation is being maintained based on 
fuel input as well as based on CEMS monitored data for all the six units.  The GHG 
data is generated on daily basis and is reported to EXIM bank on monthly basis.  A 
description of monthly averages (worked out based on daily analysis data) has been 
shown in Table 5.4.  The data, as monitored through CEMS, shows that GHG 
emission levels remained within the limit of 850 g/kwh.   


Table 5.4: Green House Gases Emissions (April 2017 to March 2018) 


Month Average of GHG Emission as calculated through CEMS, g/kwh 
Unit-1 Unit-2 Unit-3 Unit-4 Unit-5 Unit-6 


Apr-17 787.8 801.1 796.17 787.13 787.64 794.84 


May-17 775.5 775 781.67 798.81 780.87 824.65 


Jun-17 791.6 823.3 762.5 787.78 776 823.43 


Jul-17 792 798.84 793.55 807.9 750.87 789.43 


Aug-17 780.87 SD 809 818.36 804.85 820.23 


Sep-17 773.1 787.66 768.9 803.1 758.52 802.34 


Oct-17 772.84 789.65 779.34 804.95 809.38 806.94 


Nov-17 795.47 795 800.87 799.77 799.94 796.62 


Dec-17 804.82 778.68 768.78 804.59 800.46 783 


Jan-18 801.78 762.5 766.74 776.24 784.48 784.75 


Feb-18 784.48 784.96 780.85 783.45 789.78 783.4 


Mar-18 794.82 795.57 793.09 785.84 794.78 790.13 
Total ( 
avaerage) 


787.923 790.21 783.46 796.49 786.464167 799.98 


 
Note: CEMS = Continuous Emission Monitoring System 
 


5.2.4 Fugitive Dust Monitoring  


49) Dust suppression in dust prone areas of coal handling plant, ash silos and areas 
connecting roads to Sasan UMPP site is being managed through water sprinkling. 
 


5.2.5 Ambient Air Quality Monitoring  


50)  SPL engaged M/s. Ecomen Laboratories Private Limited, Lucknow for 
Environmental Parameter monitoring at Sasan Site from April 2017 to March 2018.  
Observed ambient air quality during April 2017 to March 2018 is as described in 
Table 5.5. 







 


 


 


Table 5.5: Observed Ambient Air Quality (April 2017 to March 2018) 


Villages  Values  AAQ Parameters in µg/m3 
PM10 PM2.5 SO2 NOx Hg # CO 


#National Ambient Air Quality Standard 
(NAAQS), 24 hourly [8hourly] 


100.0 60.0 80.0 80.0 NS [2,000] 


#NAAQS Annual Average (102 readings 
per annum) 


60.0 40.0 50.0 40.0 NS NS 


Sasan Village  Minimum 43.3 18.2 8.8 20.3 BDL 450 
Maximum 63.5 33.6 19.4 31.5 BDL 970 
Annual Average 53.5 27.3 14.0 25.0 BDL 778 


Harrahawa Village  Minimum 46.2 21.8 7.6 21.3 BDL 356 
Maximum 64.0 36.6 16.7 33.6 BDL 980 
Annual Average 54.6 28.2 12.5 25.6 BDL 706 


Near Construction 
Office inside Sasan 
UMPP 


Minimum 46.5 22.3 2.9 20.3 BDL 468 
Maximum 63.8 35.4 23.5 31.5 BDL 879 
Annual Average 55.9 28.1 13.2 24.8 BDL 648.1 


Tiyara Village  Minimum 43.5 18.1 5.1 16.3 BDL 347 
Maximum 61.7 34.6 17.6 29.6 BDL 879 
Annual Average 53.5 25.3 12.2 23.8 BDL 531.2 


Siddhi Khurd  Minimum 49.7 20.6 4.8 18.2 BDL      430 
Maximum 61.7 34.6 22.5 31.7 BDL 879 
Annual Average 54.8 27.9 14.0 24.8 BDL 616.1 


Permanent Store 
inside Sasan UMPP  


Minimum 47.3 21.0 5.3 19.2 BDL 414 
Maximum 63.1 32.5 23.5 33.1 BDL 978 
Annual Average 54.6 26.9 13.2 25.8 BDL 614.7 


##Overall during 
AMR 2017-18 at all 
the six stations 


Minimum 43.3 18.1 2.9 16.3 BDL 347.0 
Maximum 64.0 36.6 23.5 33.6 BDL 980.0 
Annual Average 46.1-


60.0 
20.3-
34.6 


5.8-
20.5 


19.3-
31.8 BDL 


531.2-
706 


        
Note: Monitoring Reports for April 17 to March 2018 by Ecomen Laboratories (P) Limited, Lucknow.  
# NAAQS: National Ambient Air Quality Standard for Industrial, Residential, Rural and Other areas; Units: µg/m3 
= microgram per cubic meter; @ CO monitoring is for 8 hour; For mercury in ambient air # BDL for Hg = Below 
Detectable Limit of 0.01 µg/m3; NS = Not specified; NM = Not Monitored; PM10 particulate matter of size less 
than or equal to 10 microns; PM2.5 particulate matter of size less than or equal to 2.5 microns; SO2 = Sulphur 
dioxide; NOx: Oxides of Nitrogen; Hg= Mercury; CO= Carbon Monoxide. 


 
51) The 24 hourly minimum and maximum monitored PM10 levels at six locations were 


observed in the range of 43.3 µg/m3 to 64.0 µg/m3 as against corresponding Indian 
NAAQS of 100 µg/m3 while PM2.5 levels were observed in the range of 18.1 µg/m3 to 
36.6 µg/m3 as against corresponding Indian NAAQS of 60 µg/m3. Levels of SO2 
ranged from 2.9 µg/m3 to 23.5 µg/m3 as against the corresponding Indian NAAQS of 
80 µg/m3, NOx levels ranged from 16.3 µg/m3 to 33.6 µg/m3 as against the 
corresponding Indian NAAQS of 80 µg/m3.  CO levels ranged from 347.0 µg/m3 to 
980.0 µg/m3 as against the corresponding Indian NAAQS of 2000 µg/m3 (8 hourly). 
Mercury in ambient air was found below detection limit of 0.01 µg/m3.  The observed 
24 hourly values of PM10, PM2.5, SO2 and NOx remained within the corresponding 
Indian NAAQS. The observed ambient air quality trends are shown in Figure 5.2 for 
all the monitoring locations. The month-wise results of manually monitored ambient 
air quality are shown in Figure 5.3. 
 







 


 


52) The annual average values of PM10 levels at six monitoring locations ranged from 
46.1 µg/m3 to 60.0 µg/m3 as against corresponding Indian NAAQS annual average of 
60 µg/m3 showing it complying with Indian Standard. The annual average of PM2.5 
levels were observed in the range of 20.3 µg/m3 to 34.6 µg/m3 as against 
corresponding Indian NAAQS annual of 40 µg/m3 showing it complying the Indian 
NAAQS at  all the locations. The annual average levels of SO2 ranged from 5.8 
µg/m3 to 20.5 µg/m3 as against the corresponding Indian NAAQS annual of 50 
µg/m3, while the annual average NOx levels ranged from 19.3 µg/m3 to 31.8 µg/m3 
as against the corresponding Indian NAAQS annual average. The observed ambient 
air quality monitored during 2017-18 with respect to PM10, PM2.5, SO2 and NOx fully 
complying with the corresponding Indian NAAQS.  


Figure 5.2: Graphical Representation of Observed Ambient Air Quality Trend 
Manually Monitored by SPL Engaged External Laboratories (April 2017 to 
March 2018) 


  


             
 
 







 


 


      
 
 
 


    
 
 


   
 


   
 







 


 


Figure 5.3: Month wise Annual Status of Monitored Ambient Air Quality (2017-18) 
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5.2.6 Continuous Ambient Air Quality Monitoring  


53) SPL has set up three numbers of Continuous Ambient Air Quality Monitoring 
Stations (CAAQMS). The results of CAAQMS and manually monitored values 
remained well within the prescribed limits for PM10, PM2.5, SO2 NO2 and CO within 
Sasan UMPP i.e. near Purvanchal labour camp and near UTC office. Results for the 
April 2017 to March 2018 remained within the permissible limits at all the three 
monitoring locations. 
 


5.2.7 Carbon Monoxide Monitoring in Coal Handling Plant 


54) Monitoring of carbon monoxide was done in the quarterly basis at three locations 
within coal handling plant (CHP) near Stacker Reclaimer # 1 to 3.  The 1-hourly 
concentrations observed remained in the range of 0.58 mg/m3 to 1.18 mg/m3 against 
the corresponding 1-hour standard of CO in ambient air of 4.0 mg/m3. 


 







 


 


5.2.8 Noise Quality Monitoring within & Surrounding Sasan UMPP 


55) Noise quality is being monitored on monthly basis within Sasan UMPP and in 
villages surrounding Sasan UMPP. The values as observed from April 2017 to March 
2018 show that the monitored noise levels at different locations remained within the 
corresponding Indian and IFC Standards for equivalent day time and equivalent night 
time values as indicated in Tables 5.6. The graphical presentation of noise levels, 
observed during four quarters of 2017-18, is shown in Figure 5.4. 


Table 5.6: Ambient Noise Monitored within & in Villages Surrounding Sasan UMPP 
during April 2017 to March 2018 


Parameter  Standard  Observed Range Noise Levels in dB(A) during 2017-18 
Project site near Construction 
office 


Project site near Permanent Stores 


April-
Jun 


July-Sep Oct-Dec Jan-Mar April-Jun July-Sep Oct-Dec Jan-Mar 


Leq day  75 59.7-
66.2 


55.4-
65.7 


59.5-
61.4 


53.5-
69.3 


60.5-
68.2 


56.7-
66.5 


60.5-
63.5 


37.8-
62.7 


Leq night  70 57.6-
64.8 


49.4-
64.5 


52.7-
55.5 


52.6 
63.7 


56.5-
64.8 


48.7-
65.5 


53.9-
56.3 


47.5-
58.5 


Compliance Status Within Leq day and Leq night standards of industrial landuse 
  Sasan Village Sidhi Khurd Village 
Leq day  55 


45.7-55.4 
42.5-
54.5 


51.8-
50.6 


43.2-
53.9 


47.3-
54.3 


47.8-
52.06 


47.3-
47.8 


42.7-
51.7 


Leq night 45 40.5--
44.5 


41.5-
45.7 


42.3-
43.7 


36.5-
43.5 


40.3-
44.6 


38.03-
43.9 


40.3-
41.7 


40.5-
44.5 


  Tiyara Village Harrahwa Village 
Leq day  55 


43.8-54.6 
47.8-
52.8 


48.3-
49.6 


46.5-
53.6 


44.5-
55.3 


41.7-
52.9 


48.7-
49.5 


38.5-
51.5 


Leq night  45 
37.3-44.6 


39.7-
45.5 


42.2-
42.9 


39.6-
44.2 


38.9-
44.7 


39.7-
44.7 


42.3-
44.8 


38.6-
44.5 


Compliance: Leq day & Leq night values at all four villages remained within standards prescribed for 
residential landuse 


Monitoring Reports for April 17 to March 2018 by Ecomen Laboratories (P) Limited, Lucknow. Note: * Leq day = 
Equivalent Noise Level for Day time reckoned from 0600 to 2200 hours; Leq night = Equivalent Noise Level for 
Night time reckoned from 2200 to 0600 hours; *Noise standards as per Schedule III of the EP Rules, 1986; IFC 
EHS Guidelines the Leq day for industrial areas is Leq day 70 dB(A) and Leq night 70 dB(A) for residential area 
Leq day 55 dB(A) and Leq night of 45 dB(A). 







 


 


Figure 5.4: Graphical Presentation of Leq day & Leq night observed during Q-1 to 
Q-4 2017-18 


 
5.2.9 Noise Quality Monitoring near Villages along OLC  


56) Ambient noise levels were monitored monthly near villages along OLC during April 
2017 to March 2018 as given in Table 5.7 and shown in Figure 5.5. Noise levels 
were observed to remain within the prescribed Indian and IFC-WB Leqday & Leqnight 
standards.  


 


 


 


 


 
 







 


 


 


Table 5.7: Noise Levels Monitored in Villages along OLC (April 2017 to March 2018) 


Parameter Standar
d  


Observed Range Noise Levels in dB(A) during 2017-18 
Amlohri Village  Naugarh Village  


April-Jun July-Sep Oct-Dec Jan-Mar April-Jun July-Sep Oct-Dec Jan-Mar 
Leq day  75 42.6-


54.5 
44.3-
54.5 


49.3-
50.8 


42.8-
53.5 


49.5-
54.3 


48.2-
51.6 


49.2-
50.7 


46.5-
52.5 


Leq night  70 37.8-
44.5 


38.4-
44.6 


40.8-
42.8 


37.2-
44.8 


38.5-
43.8 


40.8-
43.7 


41.5-
42.7 


38.3-
44.0 


  Dhatura Village Hirwah Village 
Leq day  55 51.7-


53.9 
50.3-
54.5 


51.3-
53.7 


46.0-
54.5 


47.5-
54.8 


47.6-
50.3 


49.2-
49.8 


47.5-
54.6 


Leq night 45 38.5-
44.5 


42.4-
45.5 


42.3-
44.6 


39.4-
44.3 


40.5-
45.7 


39.0-
39.7 


39.6-
40.6 


36.2-
41.8 


  TF-435 Pachaur Village  
Leq day  55 45.5-


54.8 
45.5-
54.2 


53.4-
53.7 


47.3-
54.7 


43.9-
54.6 


46.3-
54.5 


50.4-
51.8 


47.8-
54.2 


Leq night  45 39.5-
44.7 


41.5-
54.2 


41.5-
44.7 


37.3-
43.8 


36.9-
44.7 


37.3-
44.7 


41.5-
42.8 


35.5-
44.8 


  Near Shiv Pahari  
Leq day  65 58.5-


64.8 
57.7-
62.8 


55.8-
57.5 


53.5-
57.9 


Leq night  55 50.5-
54.8 


50.5-
55.5 


50.6-
51.7 


47.3-
52.8 


Compliance: Leq day & Leq night values at all four villages remained within standards prescribed for 
residential landuse 


Note: Monitoring Reports for April 2017 to March 2018 by Ecomen Laboratories (P) Limited, Lucknow. * Leq day = 
Equivalent Noise Level for Day time reckoned from 0600 to 2200 hours; Leq night = Equivalent Noise Level for 
Night time reckoned from 2200 to 0600 hours; *Noise standards as per Schedule III of the EP Rules, 1986; IFC 
EHS Guidelines the Leq day for industrial areas is Leq day 70 dB(A) and Leq night 70 dB(A) for residential area 
Leq day 55 dB(A) and Leq night of 45 dB(A). 







 


 


Figure 5.5: Graphical Presentation of Leq day & Leq night along OLC (Q-1 to Q-4 
2017-18) 


 
5.2.10 Workplace Noise Quality Monitoring 


57) Workplace noise quality monitoring is being undertaken monthly basis at six 
locations within Sasan UMPP. Results of work place monitoring done at six locations 
during April 2017 to March 2018 remained within the permissible Indian and IFC-WB 
limit of 85 dB(A) as shown in Table 5.8.   


Table 5.8: Workplace Noise Monitoring Results (April 2017 to March 2018) 


SN Location Observed Leq dB(A) 


Apr May Jun Jul  Aug Sep Oct Nov Dec Jan Feb Mar 


1 Turbine Hall 1, 2 & 3 at 1 m  83.1 83.5 82.7 83.5 82.5 80.4 78.3 77.7 83.3 76.5 74.5 72.5 
2 Turbine Hall 4, 5 & 6 at 1 m  82.5 83.7 83.6 83.2 82.4 81.7 80.2 81.3 83.3 80.6 76.7 75.3 
3 Boiler feed pump Area 81.4 81.5 81.8 82.5 80.6 79.3 82.5 80.5 79.3 79.1 80.3 80.3 
4 C.H.P Area 76.8 77.3 77.5 76.3 76.8 76.1 77.7 75.3 74.5 75.5 77.6 77.9 
5 Fly Ash Silo Area 75.5 75.2 70.6 72.4 73.2 72.4 76.8 72.3 72.8 73.3 74.5 73.3 
6 Between Unit 3 & 4 (along 


service building) 
77.1 77.8 75.4 73.2 72.5 72.1 73.8 73.4 72.3 72.5 73.8 71.5 


 


 







 


 


SN Location Observed Leq dB(A) 


 Indian Standard#  85 dB(A) 
 IFC-WB Guideline# 85dB(A) 
Note: Monitoring Reports for Apri 2017l to March 2018 by Ecomen Laboratories (P) Limited, Lucknow. # as per 
Factories Act, 1948 (related Rules of Madhya Pradesh) as well as of IFC EHS guidelines 


5.2.11 Potable Water Quality Monitoring  


58) Potable water supply within Sasan UMPP, along OLC route, R&R Colony and Tiyara 
Township is being monitored at select seven locations every month covering 
Security Camp, Poorvanchal Camp, Permanent Store, AHP Control Room (Island 2), 
Unit -3, CCR Building, Fire Control Room, Maintenance Workshop, Material gate, 
Township (Canteen), DAV Surya Vihar (School) and  Tiyara Town Ship.  Quality of 
key parameters for monitored from April 2017 to March 2018 was observed within 
the permissible limits for drinking water quality as prescribed in IS: 10500:2012 (of 
BIS). Bacteriological tests for coliform and faecal coliform parameters remained 
absent in potable water samples.  
 


5.2.12 Groundwater Quality Monitoring  


59) Groundwater quality is being monitoring on monthly basis at three locations through 
water samples withdrawn from hand pumps in operation at Sasan, Harrahwa and 
Sidhikhurd Villages and potable water samples withdrawn from within Sasan UMPP 
tested against Bureau of Indian (BIS) Standard norms of IS :10500.  The results 
(average of 2017-18) are given in Table 5.9 which show the ground water quality is 
fit for use as drinking water as per specified limits under the BIS Standard.   


Table 5.9 Ground Water Quality sampled from Surrounding Villages and 
Potable Water Quality sampled from Sasan UMPP (Average April 2017 to 
March 2018) 


SN Parameter Groundwater Quality Potable Water Quality IndianStandards
#IS:10500 Limits 


Siddhik
hurd 
Village 


Sasan 
Village 


Harrahw
a Village 


Service 
Bldg 
Canteen 


Townsh
ip 
Canteen 


Poorvan
chal 
Canteen 


Accept
able  


Permis
sible  


1 pH 7.2 6.68 7.2 7.41 6.31 7.53 
6.5-8.5 No 


Relax 
2 Colour, Hazen  2.9 3.6 1.9 BDL BDL BDL 5.0 15.0 


3 Odour  Agreea
ble 


Agreea
ble 


Agreea
ble 


Agreeabl
e 


Agreea
ble 


Agreea
ble 


Agreea
ble 


Agreeab
le 


4 Turbidity , NTU BDL BDL BDL BDL BDL BDL 1.0 5.0 


5 TDS, mg/l 349 348 358 128 148 154 500 2000 


6 Alkalinity, mg/l 148 124 108 64 56 40 200 600 


7 Hardness CaCO3, 
mg/l 152 140 128 76 64 52 


200 600 


8 Calcium as Ca, mg/l 36.8 40 38.4 22.4 16 14.4 75 200 


9 Magnesium Mg, mg/l 14.58 16 7.87 4.9 5.83 3.88 30 100 


10 Free Residual 
Chlorine, mg/l BDL BDL BDL BDL BDL BDL 


0.2 1 


11 Total Ammonia,mg/l BDL BDL BDL BDL BDL BDL 
0.5 No 


Relax 
12 Boron, mg/l  BDL BDL BDL BDL BDL BDL 0.5 1 


13 Chloride, as Cl, mg/l 20 38 22 22 18 24 250 1000 


14 Sulphate as SO4,mg/l 23.5 35.3 14.3 11.6 23 16.2 200 400 







 


 


SN Parameter Groundwater Quality Potable Water Quality IndianStandards
#IS:10500 Limits 


Siddhik
hurd 
Village 


Sasan 
Village 


Harrahw
a Village 


Service 
Bldg 
Canteen 


Townsh
ip 
Canteen 


Poorvan
chal 
Canteen 


Accept
able  


Permis
sible  


15 Fluoride, mg/l BDL BDL BDL BDL BDL BDL 1.0 1.5 
16 Nitrate as NO3, mg/l 12.5 18.9 12 BDL 2 BDL 


45 No 
Relax 


17 Phenolic compounds, 
mg/l BDL BDL BDL BDL BDL BDL 


0.001 0.002 


18 Mineral oil, mg/l BDL BDL BDL BDL BDL BDL 
0.5 No 


Relax 
19 Sulphides, as S, mg/l BDL BDL BDL BDL BDL BDL 


0.05 No 
Relax 


20 Anionic Detergents, 
mg/l BDL BDL BDL BDL BDL BDL 


0.2 1.0 


21 Total Coliform 
(MPN/100ml) 


Absent Absent Absent Absent Absent Absent Shall not be 
detected in 100 
ml sample 22 E. Coli (Nos/100ml) Absent Absent Absent Absent Absent Absent 


Note: Monitoring Reports for April 2017 to March 2018  by Ecomen Laboratories (P) Limited, Lucknow.  


5.2.13 Surface Water Quality Monitoring  


60) Surface water quality was ascertained on monthly basis during April 2016 to March 
2017 by withdrawing grab water samples from surface water bodies covering i) 
Gavaiya Nalla ii) Mayar River; and iii) Rihand River near Sasan UMPP.  The 
averages of observed results of surface water quality are presented in Table 5.10 
which showing the results remained within the specified norms of Bureau of Indian 
Standards IS 2296 for Class C.  


Table 5.10: Surface Water Quality Monitored from April 2017 to March 2018 


SN Parameter Gavaiya Nalla 
(Harrahwa Village) 


Mayar River Rihand 
River 


IS: 2296Class 
'C' Limit 


1 pH 7.12 8.36 7.48 6.5-8.5 


2 Colour  (Hazen) 123 168 149 300 


3 Total Dissolved Solids (mg/L) 340 340 264 1500 


4 Dissolved Oxygen (mg/L) 5.2 5.2 5.1 4 


5 Biochemical Oxygen Demand (mg/L) 1 1.3 1.18 3 


6 Chloride (mg/L) 50 34 30 600 


7 Cyanide (mg/L) BDL BDL BDL 0.05 


8 Fluoride (mg/L) 0.42 0.48 0.45 1.5 


9 Sulphate (mg/L) 45.2 25 26.75 400 


10 Phenolic Compound (mg/L) BDL BDL BDL 0.005 


11 Anionic detergent  (mg/L) BDL BDL BDL 1 


12 Oil and Grease (mg/L) BDL BDL BDL 0.1 


13 Nitrate (mg/L) 17.2 14 17.25 50 


14 Arsenic (mg/L) BDL BDL BDL 0.2 


15 Copper (mg/L) 0.135 0.03 BDL 1.5 
16 Iron (mg/L) 3.2 7.2 1.23 50 


17 Zinc (mg/L) BDL BDL BDL 15 


18 Cadmium (mg/L) BDL BDL BDL 0.01 


19 Chromium as Cr6+ (mg/L) BDL BDL BDL 0.05 


20 Selenium (mg/L) BDL BDL BDL 0.05 


21 Lead (mg/L) BDL BDL BDL 0.1 


Note: Monitoring Reports for April 2017 to March 2018 by Ecomen Laboratories (P) Limited, Lucknow.  


 







 


 


5.2.14 Monitoring of Piezometers around the Ash Ponds  


61) Piezometers installed in Sasan UMPP and surrounding ash ponds were monitored 
for their levels on quarterly basis during April 2017 to March 2018 at number of 
locations every out of total 10 locations as shown in Figure 5.6.  The quality of water 
from piezometers installed surrounding the ash ponds is given in Table 5.11.  The 
groundwater samples collected from piezometers showed the quality remained 
within the permissible limits of monitored drinking water norms, however, as a 
cautionary measure water from piezometers should not be considered as fit for 
potable use.   


Figure 5.6: Locations of Piezometers installed surrounding the Ash Dykes 


Table 5.11: Ground water Quality Monitored (April 2017 to March 2018) through 
Piezometers installed surrounding the Sasan UMPP Ash Ponds  


SN Parameter Groundwater quality (in mg/L) of Piezometers installed surrounding the Ash Ponds (SPL/AD/PZ/ Indian Standards 
#IS:10500 Limits 


Acce
ptable  


Permissi
ble  


01 02 03 04 05 06 07 08 09 10 Inside 
SUMPP 


Observed Water 
Levels, m 


4.09 7.41 4.16 2.68 2.9 0.89 0.81 1.3 4.09 7.41 
1.05   


1 pH 
7.16 7.25 7.39 7.32 7.12 7.52 7.29 7.16 7.25 7.65 7.46 


6.5-
8.5 


No Relax 


2 Colour, Hazen  3 3.2 1.95 1.8 1.6 1.1 1.2 3 3.2 1.6 1.25 5.0 15.0 


3 Odour  Agreea
ble 


Agreea
ble 


Agreea
ble 


Agreea
ble 


Agreea
ble 


Agreea
ble 


Agreeab
le 


Agreeab
le 


Agree
able 


Agreea
ble 


Agreeabl
e 


Agree
able 


Agree-
able 


4 Turbidity , NTU BDL 0.55 0.42 0.44 0.4 0.52 0.45 BDL 0.55 0.35 0.36 1.0 5.0 


5 TDS, mg/l 352 459 295 355 341 440 345 352 459 285 325 500 2000 


6 Alkalinity, mg/l 76 142 132 140 140 152 146 76 142 134 136 200 600 


7 Hardness as 
CaCO3,mg/l 


136 180 152 164 148 160 172 136 180 138 140 
200 600 


8 Calcium as Ca, 
mg/l 


33.6 44.8 32 40 38.4 36.8 40.2 33.6 44.8 38.9 39.96 
75 200 


 







 


 


SN Parameter Groundwater quality (in mg/L) of Piezometers installed surrounding the Ash Ponds (SPL/AD/PZ/ Indian Standards 
#IS:10500 Limits 


Acce
ptable  


Permissi
ble  


9 Magnesium as 
Mg, mg/l 


12.63 16.5 17.49 15.55 12.63 16.52 19.49 12.63 16.5 18.8 11.66 30.0 100 


10 Free Res. 
Chlorine, mg/l BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 


BDL 0.2 1 


11 Total Ammonia, 
mg/l 


BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 
BDL 0.5 No Relax 


12 Boron, mg/l  BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.5 1 


13 Chloride, as Cl, 
mg/l 40 68.02 44.02 40.08 46.04 50.02 49.02 40 68.02 54.44 56.04 


250 1000 


14 Sulphate as 
SO4, mg/l 


21.02 29.3 20.01 19.7 22.5 26 23.01 21.02 29.3 19.6 16.85 
200 400 


15 Fluoride, mg/l 0.42 0.42 0.38 0.59 0.64 0.54 0.48 0.42 0.42 0.56 0.76 1.0 1.5 
16 Nitrate as NO3, 


mg/l 
15.1 17.01 11.02 13.8 20.02 18.2 16.02 15.1 17.01 19.79 12.74 45 No Relax 


17 Phenolic 
compounds, 
mg/l 


BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 
BDL 0.001 0.002 


18 Mineral oil, mg/l BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.5 No Relax 


19 Sulphides, as S, 
mg/l 


BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 
BDL 0.05 No Relax 


20 Cyanide as CN, 
mg/l 


BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 
BDL 0.05 No Relax 


21 Anionic 
Detergents, mg/l 


BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 
BDL 0.2 1.0 


Heavy metals              


22 Arsenic as As, 
mg/l 


BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 
BDL 0.01 0.05 


23 Lead as Pb, mg/l BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.01 No Relax. 


24 Cadmium as Cd, 
mg/l 


BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 
BDL 0.003 No Relax. 


25 Chromium as 
Cr+6, mg/l 


BDL BDL BDL BDL 0BDL BDL 0BDL BDL BDL BDL 0.013 0.05 No Relax. 


26 Manganese as 
Mn, mg/l BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 


BDL 0.1 0.3 


27 Selenium as Se, 
mg/l 


BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 
BDL 0.01 No Relax. 


28 Zinc as Zn, mg/l 0.75 0.82 0.89 0.62 1.61 0.66 1.98 0.75 0.82 0.52 1.41 5 15 


29 Aluminium as Al, 
mg/l 


BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 
BDL 0.03 0.2 


30 Total Chromium 
as Cr, mg/l 


BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.017 
0.05 No Relax. 


31 Copper as Cu, 
mg/l 


BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 
BDL 0.05 1.5 


32 Mercury as Hg, 
mg/l 


BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 
BDL 0.001 No Relax. 


33 Iron as Fe, mg/l 0.13 0.36 0.16 0.11 0.18 0.08 0.04 0.13 0.36 0.16 0.104 0.3 No Relax. 


34 Nickel as Ni, 
mg/l 


BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.02 No Relax. 


Note: Monitoring Reports for April 2017 to March 2018 by Ecomen Laboratories (P) Limited, Lucknow.  


 
5.2.15 Effluent Quality Monitoring  


62) Effluent Treatment Plant (ETP) receives wastewater (~150 m3/hour) from various 
sections of the power plant for physico-chemical treatment. Treated wastewater from 
ETP, DM Plant, cooling tower etc. is received in the Central Monitoring Basin for 
disposal into ash pond. Treated wastewater from ETP is tested on monthly basis for 
parameters pH, BOD, COD, TSS, O&G, chlorides and TDS. Analysis results of outlet 
samples from ETP during April 2017 to March 2018 are provided in Table 5.12. All 
the monitored parameters in the outlet quality remained within Indian Standard of 
100 mg/l.   







 


 


Table 5.12: Treated Effluent (Outlet) Quality Monitored (April 2017 to March 
2018) 


SN Parameter ETP Outlet Quality (April 2017 to March 2018) Standard
s# 


IFC-WB 
Limits Apr Ma


y  
Jun  Jul Aug Sep Oct Nov Dec Jan Feb Mar 


1 pH 7.5
6 


7.6
3 


7.5
1 


7.2
3 


7.4
8 7.39 


7.6
2 7.69 


7.6
2 


6.9
4 


7.8
2 


6.8
2 


5.5-9.0 6.0 – 9.0 


2 BOD, mg/l 


10 11 14 14 12 11 12 12 15 14 16 


14.
5 


30 NS 


3 COD, mg/l 36 34 38 72 32 28 32 38 44 40 46 42 250 NS 


4 TSS, mg/l 


42 


37.
5 


42.
56 36 


40.
02 


44.9
9 


41.
28 37.3 


41.
2 34 28 35 


100.0 50 


5 O & G, mg/l 0.8
4 0.8 


0.7
8 


BD
L 


0.7
1 0.67 


0.6
2 0.58 


0.6
2 0.5 0.8 


0.5
2 


10 10 


6 Chlorides, 
mg/l  


15
2 


14
4 


15
4 80 144 140 


13
2 124 118 126 


14
0 130 


1,000 NS 


7 TDS , mg/l 25
8 


24
7 


24
2 


58
2 249 259 


26
4 277 298 258 


28
4 264 


2,100 NS 


8 Arsenic as 
As, mg/l 


BD
L 


BD
L 


BD
L 


BD
L 


BD
L BDL 


BD
L BDL BDL 


BD
L 


BD
L 


BD
L 


0.2 0.5 


9 Lead as Pb, 
mg/l 


BD
L 


BD
L 


BD
L 


BD
L 


BD
L BDL 


BD
L BDL 


BD
L 


BD
L 


BD
L 


BD
L 


0.1 0.5 


10 Cadmium as 
Cd, mg/l 


BD
L 


BD
L 


BD
L 


BD
L 


BD
L BDL 


BD
L BDL 


BD
L 


BD
L 


BD
L 


BD
L 


2.0 0.1 


11 Hexavalent 
Chromium 
as Cr+6, 
mg/l 


BD
L 


BD
L 


BD
L 


BD
L 


BD
L BDL 


BD
L BDL 


BD
L 


BD
L 


BD
L 


BD
L 


2.0 0.1 


12 Chromium – 
Total as Cr, 
mg/l 


BD
L 


BD
L 


BD
L 


BD
L 


BD
L BDL 


BD
L BDL 


BD
L 


BD
L 


BD
L 


BD
L 


2.0 0.5 


13 Manganese 
as Mn mg/l  


BD
L 


BD
L 


BD
L 


BD
L 


BD
L BDL 


BD
L BDL 


BD
L 


BD
L 


BD
L 


BD
L 


  


14 Selenium as 
Se, mg/l 


BD
L 


BD
L 


0.5
5 


BD
L 


BD
L BDL 


BD
L BDL 


BD
L 


BD
L 


BD
L 


BD
L 


 0.05 


15 Zinc as Zn, 
mg/l 


BD
L 


BD
L 


BD
L 


BD
L 


BD
L BDL 


BD
L BDL 


BD
L 


BD
L 


BD
L 


BD
L 


5.0 1.0 


16 Aluminium 
as Al, mg/l 


BD
L 


BD
L 


BD
L 


BD
L 


BD
L BDL 


BD
L BDL 


BD
L 


BD
L 


BD
L 


BD
L 


  


17 Copper as 
Cu, mg/l 


0.0
89 


0.0
92 


0.0
8 


0.0
82 


0.0
99 


0.10
2 


0.1
12 


0.15
1 


0.1
26 


0.1
47 


0.0
32 


0.1
43 


3.0 0.5 


18 Mercury as 
Hg, mg/l 


BD
L 


BD
L 


BD
L 


BD
L 


BD
L BDL 


BD
L BDL 


BD
L 


BD
L 


BD
L 


BD
L 


0.01 0.005 


19 Iron as Fe, 
mg/l 


1.8
1 


4.8
5 


2.8
9 


4.7
5 


4.7
7 0.87 


0.1
9 


0.21
4 


0.2
21 


0.2
18 


0.0
2 


0.2
14 


3.0 1.0 


20 Nickel as Ni, 
mg/l 


BD
L 


BD
L 


BD
L 


BD
L 


BD
L BDL 


BD
L BDL 


BD
L 


BD
L 


BD
L 


BD
L 


0.5$ 0.2 


Note: Monitoring Reports for April 2017 to March 2018 by Ecomen Laboratories (P) Limited, Lucknow. # As per 
Consent to Operate dated April 2, 2018 valid up to March 31, 2019 issued by MPPCB.; NM Not monitored; Indian 
Standards for  SN 8 to 20 are as per General Standards of Discharge, Environment (Protection) Rules, 1986 and 
$ EPA Rules, GSR 422, 1993; NS = Not specified. 
 







 


 


5.2.16 Treated Sewage Quality Monitoring  


63) SPL has set up an STP of 70 m3/day capacity adjacent to hydrogen generators 
within Sasan UMPP. The treated sewage from STP is being pumped to CMB of the 
ETP from where a tap-off has been provided for usage of treated water in watering 
the plantation. Analysis results of treated sewage from STP outlet for the months of 
April 2017 to March 2018 are given in Table 5.13. The quality of treated sewage 
from STP conformed to the prescribed limits of the Consent to Operate issued by 
MPPCB.   
 


Table 5.13: Monitoring Results: Treated Sewage Outlet Quality (April 2017 to 
March 2018) 


SN Parameter STP Outlet Quality 2017-18 Standard
s# 


IFC-WB 
Guideline 
Limits ## 


Apr May  Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar 


1 pH  7.7
9 


7.3
2 


7.4
4 7.39 7.48 7.25 


7.2
1 7.26 7.33 8.1 8.2 8.08 


5.5-9.0 6.0 – 9.0 


2 BOD, mg/l 6 6.3 8 6.5 7.5 7 6.5 6 6.5 9.8 8.68 9.5 10 NS 


3 COD, mg/l 21.
6 


22.
8 


23.
8 21.2 22 18 16 12 16 24 26 22 


50 NS 


4 TSS, mg/l 6.1
9 


7.0
9 


7.4
8 8.1 8.05 7.63 


14.
25 8.02 9.1 8.86 9.2 8.75 


50 50 


5 NH4 -N, 
mg/l 


0.3
4 


0.2
8 


0.5
2 1.48 0.65 0.62 


0.6
5 0.6 0.52 1.6 1.6 1.56 


10 10 


6 N-Total 
mg/l 


1.3
6 


1.2
4 


1.3
8 2.34 1.42 1.3 


1.3
5 1.26 1.32 2.08 2.1 2 


05  


7 Fecal 
Coliform 


Absent < 230  


8 PO4-P mg/l 0.2
5 


0.2
3 0.3 0.29 0.24 0.29 


0.2
7 0.24 0.2 0.92 0.65 0.87 


2  


9 Residual 
Chlorine, 
mg/l 


BD
L 


BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.5 0.2 


Note: SPL; Monitoring Reports for April 2017 to March 2018 by Ecomen Laboratories (P) Limited, Lucknow. # As 
per Consent to Operate dated April 24, 2017 valid up to March 31, 2018 issued by MPPCB.; NS = Not specified 
 


5.2.17 Ash Pond Effluent Monitoring 


64) Ash pond effluent is monitored on monthly basis for parameters pH, suspended 
solids and oil and grease and heavy metals.  The quality of ash pond water 
monitored through is shown in Table 5.14, which show that the monitored 
parameters remained within the prescribed norms.  The quality of the ash pond 
water monitored remained within the prescribed Indian and IFC Standards.   
 
 
 
 







 


 


Table 5.14: Ash Pond Effluent Monitoring Results (April 2017 to March 2018) 


Note: Monitoring Reports for April 2017 to March 2018 by Ecomen Laboratories (P) Ltd, Lucknow; #As per EHS 
Guidelines for Thermal Power Plants by IFC-WB Group, Dec 2008; ## As per EP Rules, 1986; NM=Not 
monitored; NS=Not specified.   
 
 


5.2.18 Cooling Tower Blowdown Water Monitoring  


65) Cooling Tower Blowdown water from cooling towers of Island I & II was monitored for 
parameters zine, total chromium, phosphates and free available chlorine during April 
2017 to March 2018 as given in Table 5.15.  The quality of cooling tower blowdowns 
were observed conforming to the prescribed Indian and IFC Standards.  


Table 5.15: Cooling Tower Blowdown Water Monitoring Results (April 2017 to 
March 2018) 


SN Parameter Cooling Tower Blowdown Monitoring 2017-18 Indian 
Stand-
ards ## 


IFC-
WB # 
Limits 


Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar 


A Island I               


1 Zinc, mg/l 0.231 0.245 0.398 0.238 0.249 0.276 0.291 0.32 0.29 0.35 0.342 0.33 1.0 NS 


2 Total Chromium, 
mg/l 


BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.2 NS 


3 Phosphates, mg/l 0.48 0.46 0.641 0.44 0.38 0.329 0.487 0.5 0.458 0.48 0.385 0.49 5.0 NS 


4 Free Chlorine, mg/L 0.14 0.21 0.15 0.25 0.11 0.13 0.17 0.19 0.21 0.16 0.18 0.14 0.5 0.2 


B Island II               


1 Zinc, mg/l 0.32 0.407 0.625 0.341 0.354 0.339 0.428 0.44 0.46 0.42 0.604 0.4 1.0 NS 


2 Total Chromium, 
mg/l 


BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.2 NS 


3 Phosphates, mg/l 0.47 0.78 0.722 0.54 0.56 0.523 0.577 0.552 519 0.45 0.492 0.46 5.0 NS 


4 Free Chlorine,mg/l 0.16 0.27 0.22 0.19 0.24 0.21 0.2 0.24 0.213 0.26 0.28 0.23 0.5 0.2 


Note: Monitoring Reports for April 2017 to March 2018 by Ecomen Laboratories (P) Ltd, Lucknow; #As per EHS 
Guidelines for Thermal Power Plants by IFC-WB Group, Dec 2008; ## As per EP Rules, 1986; NS=Not specified.  


SN Parameter Ash Pond Water Quality Monitoring 2017-18 Indian 
Stand-
ards ## 


IFC-
WB # 
Limits  


Apr May Jun Jul Aug Sep Oct Nov Dec Jan Feb Mar 


1 pH 6.65 6.71 6.79 6.59 6.63 6.83 6.63 6.58 6.68 4.22 6.82 4.32 6.5-8.5 NS 


2 Suspended solids, 
mg/l 


58.85 71.36 51.2 56.46 62.69 42.69 45.69 48.25 41.56 42.5 46.2 41.5 100 NS 


3 Oil & Grease, mg/l BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 20 NS 


4 Arsenic mg/L BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.2 0.5 


5 Lead mg/L BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.1 0.5 


6 Cadmium mg/L BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 2.0 0.1 


7 Chromium as 
Cr+6  mg/L 


BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 2.0 0.1 


8 Manganese mg/L BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 2.0 0.5 


9 Selenium mg/L BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NS NS 


10 Zinc mg/L BDL BDL 0.28 BDL BDL BDL BDL BDL BDL BDL BDL BDL  0.05 


11 Aluminium mg/L 0.37 0.43 0.83 0.34 0.24 1.62 1.89 1.77 1.81 1.71 0.255 1.68 5.0 1.0 


12 Total Chromium 
mg/L 


BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL NS NS 


13 Copper mg/L 0.04 0.05 0.09 0.03 0.025 0.03 0.031 0.042 0.052 0.038 0.034 0.035 3.0 0.5 


14 Mercury mg/L BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.01 0.005 


15 Iron mg/L 0.28 0.2 0.28 0.25 0.291 0.285 0.271 0.292 0.068 0.262 0.198 0.257 3.0 1.0 


16 Nickel mg/L BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 0.5$ 0.2 







 


 


6 COMMUNITY HEALTH, SAFETY & SECURITY  


6.1 COMMUNITY HEALTH  


66) SPL has taken up initiatives and strictly complied with the requirement of mitigation 
measures as included in the O-ESMP thus to minimize impact and risks of its 
operations on the community living surrounding Sasan UMPP.  The actions and 
environmental monitoring conducted during 2016-17 show that the environmental 
quality, that may impact community, remained within the prescribed standards 
ensuring minimized impacts on the health of human receptors located in the 
surrounding area.  The monitoring included the following: 
 Ambient air quality monitored in the surrounding villages (Sidhikhurd, Harrahwa, 


Tiyara and Sasan Villages) remained well within the prescribed Indian Standards 
(refer to Section 5.1.5);  


 Ground water quality monitored in surrounding villages and piezometers water of 
piezometers installed surrounding the ash ponds remained well within the 
drinking water limits of Bureau of Indian Standards IS:10500 (refer to Section 
5.1.12) ,  


 Surface water quality of Gavaiya Nalla (Harrahwa Village), Mayar River and 
Rihand River showed the results conforming to Bureau of Indian Standards 
IS:2296 for Class C water streams (refer to Section 5.1.13); 


 Noise levels monitored in the villages surrounding Sasan UMPP and along OLC 
remained well within the corresponding prescribed national and international 
standards (refer to Sections 5.1.8 & 5.1.9)  


 Industrial effluent, treated sewage and ash pond water remained within the 
prescribed limits (refer to Sections 5.1.15, 5.1.16 & 5.1.17). 
 


6.1.1 Community Health Upkeep 


67) Community health upkeep related initiatives taken up by SPL include providing 
health care services through Medical Health Care Centres developed at Surya Vihar 
R&R Colony and Krishna Vihar R&R Colony. Medical facilities are made available in 
the health care centres include OPD, well-equipped pathology lab, dressing room, 
24-hours ambulance facility etc. Out Patient Department (OPD) of the health care 
centres serves as the first point of contact between patient and hospital staff, from 
where OPD refers a patient to specialists. Mobile health camps, health related 
training programs on care during pregnancy, HIV/AIDS, eye care etc. are being 
organized for the surrounding villages. On an average 2,000 to 2,400 patients per 
month visit health care centres. Apart from this regular health care intervention, 
additional initiatives taken up includes the following:  
 Under Pradhan Mantri Surakshit Matrit Abhiyan, CSR team organized a training 


program at two agwandi centres of Sidhikhurd & Harrawa Villages. The training 
covered main them of specific care to pregnant ladies;  


 Menstruation Hygiene Program was organized for girls in DAV Schools and in 
one government school & aganwadi center of Harrawa Village. 
Aaganwadi Centre at Baiga Basti Tiyara & R&R Colony Krishna Vihar is 
benefitting 70 children. 
 







 


 


 
6.2 STRUCTURE SAFETY & SAFETY OF INFRASTRUCTURE  


68) The Sasan UMPP related infrastructure that may directly interact with public, 
included overland coal conveyor, road connecting Sasan Coal Mines and Sasan 
UMPP, buried pipeline for water supply, ash ponds and related ash slurry pipelines 
and power transmission lines.  SPL took utmost care in engineering design and 
regular monitoring of these infrastructure, thus to minimize their potential impacts or 
risks to the public life.   
 


6.2.1 Community Safety from Overland Coal Conveyor  


69) The overland coal conveyor is being maintained periodically to minimize noise 
generation during transportation of coal from Sasan Coal Mines to Sasan UMPP.  
The prominent locations where cattle or human beings cross the OLC have been 
provided with protective nets to ensure that any falling pieces of coal or rollers or any 
other object from sections under maintenance do not affect passer-by or vehicle 
crossing under the OLC.  SPL conducts periodical safety inspections to check 
structure safety. Security guards are also deployed at vulnerable locations for 
security and necessary communication on safety along OLC.  
 


6.2.2 Road Traffic Safety  


70) The road connecting Sasan Coal Mines to Sasan UMPP (~15km section) is available 
for use by SPL and public vehicles.  SPL has been regularly maintaining the road 
conditions.  To alert the vehicles safety sign boards of speed limit, speed breaker, 
road crossing etc. have been provided together with yellow blinkering lights and sign 
boards to alert the traffic ahead of cross sections.  SPL has been providing refresher 
training from time to time on road traffic safety to its employees and contractors’ 
labour.   
 


6.2.3 Structure Safety of Ash Ponds 


71) SPL has developed two ash ponds for ash dumping. The ash ponds have been 
provided with impoundment dyke (bund) and on the top it covers barbed wire fencing 
along its periphery.  The ring road running over the bund along the ash ponds is 
guarded round the clock by the security department.  Entry to the area along the ash 
ponds is restricted.  A dewatering well has also been provided. Any entry in the ash 
ponds is subject to work permit system and is being supervised by safety and 
concerned department supervisors.  
 


6.3 ENGAGING WITH THE COMMUNITY 


72) SPL’s R&R and CSR teams are maintaining cordial relations with the community 
through following interventions: 
 Engaging with the community through CSR initiatives; 
 Providing education support to children of project affected families of  


surrounding villages;  
 Providing health services;  
 Implementing actions required as part of R&R action plan;   







 


 


 Imparting safety training;  
 Holding consultations on emergency response planning;  
 Providing support in their culture events; and  
 Engaging with the community on the World Environment Day, Independence Day 


and other festival celebrations etc.   
 


73) International Yoga  Day was observed by organizing a  yoga program at ‘DAV Surya 
Vihar School on 21 May 2017. Studendt of DAV School Participated in the Program.  


74)  
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International Yoga Day 21st May 2017- DAV Surya Vihar  


International Yoga Day 21st May – Police Chauki Sasan International Yoga Day 21st May – Govt. JH Harrahwa 


International Yoga Day 21st May 2017 
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Good words wall Writing


World No Tobacco Day 31st May 2017(WNTD) 


World No Tobacco Day (WNTD 31st May 2017) 


 
 
Environment Day 2017 celebrated on 5th June and More than 1000 saplings were 
distributed to the participants to conserve the environment.   
 
World Water Day / Community consultation 
On the occasion of World Water Day a community consultation / sensitization 
meeting was organized on 222nd March 2018 at Govt Primary school , Hirawah with 
an objective to have an open and direct communication with the PAPs and 
Community of Plant peripheral villages . 
In the community consultation / sensitization meeting we ensure the meaningful and 
active participation of villagers It is a platform where we get an opportunity to have a 
direct group meeting with PAP where they come with their grievances and CSR team 
ensure that it get resolved . 
To make the community meeting more meaningful and interactive, Heads and 
officers from different departments – Sh Sriniwas Nadepelli (Head -Safety), Sh Dr 
Amitosh Verma Head –Environment, Sh. Rajiv Kumar (Head -CSR), Sh. Sumit 
Pandey – Team Security and CSR team members from Reliance Sasan Power 
attended the meeting. 
Sh. Srinivas Nadipelli (Head Safety Sasan Power limited) sensitized the group about 
the best way to protect themselves against electrical and other hazards. He said that 
we can control the risk by deciding what needs to be done to reduce or remove the 
risk. 
Dr Amitosh Verma -Team Environment focused about Water crisis and environment 
pollution which is biggest problem for all of us and share their views and knowledge 
that how we save & protect the water ,he has also requested for avoiding plastic 
bags which is badly damaged to our environment. He encouraged the participants to 
use the paper bags or cotton bags as an alternate and Sh Amitosh Verma & Sh 
Sriniwas caused to oath the participants to save Water & plants minimum atleast one 
tree every 
year. 







 


 


Sh. Rajiv Kumar, Head CSR has explained about CSR activities (i.e. health, 
education, environment & sustainable livelihood etc) currently running by Sasan 
Power Ltd around project area and requested to villagers for using the same to get 
maximum benefit also he has sensitized the community to protect and enhance the 
nature so that we can give a barite future to the our next generation. At end of the 
program a question answer session was organized where villages were questioned 
about Health, Security & Environment asked. 
The program was ended with the vote of thanks by CSR team members. 
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Health Initiative- Medical Camps


2331 Patients  were benefitted thru the static health center During the month July to Sep 2017.
561 patients were benefited thru 14 Mobile Medical Camps during the July to Sep 2017.
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Education at Sasan- DAV Public School Surya Vihar 


Children's  Day Celebration -2017 DAV Surya Vihar 


Sports & other Events  -2017 DAV Surya Vihar 
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BAIF-Capacity Building of  Farmers Through Training 


Improve agriculture practices / Intercropping 


 
 
Awards and Recognition- 
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Award & appreciation


India CSR leadership awards- “Best Rehabilitation & Resettlement  
Practices” 


 
 


75) An onsite emergency response plan as approved by the Directorate of Industrial 
Health and Safety, Indore, Madhya Pradesh is available to control an emergency 
situation within Sasan UMPP.  The Plan defines roles and responsibilities and 
actions to be taken up to contain an emergency situation.   


 
76) Offsite emergency response plan is available for implementation as per the 


requirements of the local administration (district collector) to contain an incident 







 


 


affecting the community in the surrounding villages. Consultations are held with the 
surrounding community on quarterly basis with focussed discussions on off-site risks 
such as chlorine leakage, fire due to explosion and leakage of ash pipeline and ash 
pond related safety measures. SPL is maintaining records of such consultations and 
communication held with the community.  The Consultation and Disclosure Plan has 
been developed and is under implementation.  Disclosure to habitations along the 
ash pipeline corridor and ash ponds was done in the recent past.   


 
77) Awareness programs on fire safety are being organized on quarterly basis in the 


surrounding villages.   
 


78) SPL is a member (member ship no. ERC/MPPCB/SGL-011/2016) of the Emergency 
Response Centre, Bhopal which is one of the four centres established in the 
country by the Ministry of Environment, Forests & Climate Change, GoI as a 
voluntary scheme with the prime aim of dealing with chemical emergencies by 
providing technical support to the target groups for prevention and mitigation of 
chemical accidents and tackle the crisis effectively if that occurs.  The centre 
organizes outreach programs to bring awareness among the people about hazards 
associated with chemicals and their safety aspects for prevention and mitigation of 
possible chemical mishaps.  
 
 


6.4 SECURITY ARRANGEMENTS 


79) As described in paragraph 31 in Chapter 3, SPL has deployed security guards along 
OLC, in township, in ash pond area and in R&R colony.  SPL ensures that specific 
instructions are followed up by the security personnel while interacting with the 
community ensuring there is no use of force or gun practiced. 







 


 


7 LAND ACQUISITION AND R&R OF PROJECT AFFECTED PEOPLE 


7.1 OVERVIEW OF LAND AND RESETTLEMENT STATUS 


80) Sasan UMPP has acquired total land of 1,508 Ha comprising of 749 Ha (51%) as 
private land, 429 Ha (28%) government land and 321 Ha (21%) of forestland. There 
are total 1,379 PAFs who are physically and economically impacted by the land 
acquisition. SPL has been disbursing due R&R assistance to all eligible PAFs, 
except for 10 PAFs whose structure is yet to be shifted. Table 7.1 provides the 
status of shifting of the physically displaced families as on March 31, 2018.  


Table 7.1: Status of Shifting of the Physically Displaced Families (as on March 31, 
2017) 


Allotment Completed Balance for 
Allotment 


Grand Total 
Cash House Plot 


570 200 599 10 1,379 


 
For the financial year 2017-18, there remained two structures yet to be shifted from 
the land acquired by SPL.  The status of the structures yet to be is 2 as on March 31, 
2018. 


 
 


7.2 PAYMENTS OF R&R BENEFITS   


81) Pending cases of disbursement of rehabilitation grant has been reduced from 18 to 
10 from start of the financial year (i.e. April 01, 2017) to end of the financial year (i.e. 
March 31, 2018). This balance number of 10 PAFs comprises of: 
 06 PAFs belonging to 02 PAHs whose structures fall within the land for ash pond 


are yet to be shifted; 
 4 PAFs are those who had filed court case regarding their complaint on lower 


compensation rate. Court has in its verdict has ruled out claims of these PAFs for 
higher compensation rate. However, these PAFs have not yet submitted their 
R&R option letter to SPL, which is halting process of their due R&R payment from 
SPL.   


 
82) Old age pension: as per initial R&R Survey, 354 persons were identified as eligible 


for old age pension, and in FY. 2017-18 408 PAPs are benefited with old age 
pension. Disbursement of the pension started to eligible PAPs after ensuring their 
shifting from acquired piece of land for Sasan UMPP. A few eligible PAPs also died 
in this process and additional PAPs are added into this list of old age pension holder 
as they crossed 60 years of age. It is to be noted that the beneficiaries of sustenance 
allowance crossing 60 years of age have been included in the list of old age pension 
holder.   


 
83) Widow/Divyang (handicapped) Pension: SPL was disbursing widow/Divyang 


(handicapped) pension to 20 PAPs by March 31, 2018.  







 


 


 
7.2.1 Sustenance Allowance  


84) In accordance to the minutes of meeting dated October 11, 2014, between the 
District Collector and SPL, a sustenance allowance was decided to be paid to all 
eligible PAPs (both land and home oustees) that have not obtained direct 
engagement with SPL. The criteria for eligibility are based on the amount of land that 
has been acquired and is over 0.5 acre/person for ST/SC communities and above 1 
acre for the General Category. The allowance is in the form of a monthly payment for 
the life of the Project and will be pegged at the amount of unskilled minimum wages 
that are declared on a 6-monthly basis. In all total number of sustenance allowance 
beneficiaries has reached to 1,217 as on March 31, 2018. 
 


7.2.2 Livelihood Generation Support 


85) BAIF is providing livelihood support to PAPs including local villagers around the 
village area on regular basis. Total artificial insemination (AI) services extended. 
Cumulative AI services since project inception has increased to 3,308. Detail of other 
progress is captured in the Table 7.3. 


Table 7.2: BAIF Intervention status (As on March 31, 2018) 


SN Description Outreach/Coverage in QMR-14 
1. A.I Services extended to farmers 3983 
2. New Born Calf  1370 
3. Travis Guard installed 10 
4. Cattle Feed Menger 25 
5. Feed Supplements Calf Stateter-111 & Mineral Mix-500 
6. Fodder Development 175 
7. Vaccination  17999 
8. De-worming  10364 
9. Infertility Camp / Animals Treated 65/12644 
10. Farmers Training/Meeting  Training 52/864, Meeting-46/894 
11. WADI Development  63 WADI /48 Acres of Land 
12. Goatry 15 
13. Poultry Backyard 10 
14. Drip Irrigations 42 
15. Vermi Compost (Organic Manure Unit) 76 
16. Improved Agriculture practices (SRI/SWI)  135 Farmers (13 model demonstrations) 
17. Vegetable Cultivation 41 
18. Self Help Group (SHG)/Farmer Club 15 


 
  


86) Other key achievements of BAIF intervention in the project area during QMR-17 
assessment period were: 
  BAIF conducted testing of soil health for 175 farmers around SPL through 


horticulture department. Result of this test indicates huge deficiency of potash 
that results in decreased health and productivity of soils. The horticulutrte 
department in report suggested that adequate proportion of organics manure 
should be used to maintain soil health and productivity of land; 


 BAIF has taken an initiative for the time in project area which is regarding 
cultivation of azola green fodder under CSR initiative. This initiative is expected to 
enhance milk production; 







 


 


 A team of 8 progressive farmers were selected for red gram cultivation. 1,000 
bags of seeds of TGT501 variety were procured from KVK Sehore for preparation 
of red gram nursery. Germination period for this variety of red gram seed is 15 
days. After having these seeds in nursery for a month, it was planted based on 
line sowing method by maintaining 5 feet distance between two plants. Average 
productivity of one plant is 1 kg of pulse after maturity. After successful 
implementation of this pilot program, BAIF will motivate larger group of farmers to 
adopt this model of red gram cultivation;  


 BAIF has distributed germination trays to 90 farmers. BAIF is also planning to 
distribute coco peat bricks to farmers as part of technology extension program. 
Coco peat bricks are used for better germination of seeds. 


  
87) Tribal development activities have been rolled out to uplift the Baiga Tribal 


Community of the project affected villages, and bring them to the mainstream. In 
order to achieve this objective, the focus of the tribal development is on income 
generation program Under the  financial  independent program  one   day Orientation  
of backyard poultry, Health & Sanitation was conducted at Krishna Vihar with the 
Baiga community through BAIF and CSR team members.  To educate on livelihood 
generation, Baigas were also taken on an exposure visit to Tiyara Village where 
Reliance Power is running the backyard poultry program for the Baiga Tribes of 
Tiyara Village. 


Figure 7.1: Interaction with Baigas Community & Organized their Visit to Tiyara 
Village 


 
88) Organized uniform stitching and tailoring program at Surya Vihar and Krishna Vihar 


thus benefits provided to 43 women of PAFs. 
 


89) For the first time under BAIF, SPL CSR undertaken as pilot project of mushroom 
production with four participants. The total cost incurred for the same on miniature 
basis was INR 1,000/- and the expected profit in two months comes out to INR 
4,500/-. 


 
90) In December 2018 through government linkage with Horticulture Department,   crop 


insurance was covered for 2 farmers for vegetable – pea, tomato, Potato and garlic. 
The total area covered for all these 2 participants for crop insurance was 1.23 acres. 


 


 







 


 


91) A vermi beds were constructed for vermi compost production where the total cost 
was borne by the participants from Sidhikhurd and Kaam Paschim Villages. 
 
 


7.3 EDUCATION FOR PAPS CHILDREN  


92) SPL has been fully sponsoring DAV Schools at Surya Vihar R&R Colony and at 
Krishna Vihar R&R Colony to impart quality education to the community children. 
The two schools have been provided with 54 teaching and 10 non-teaching staffs. 
Table 7.4 presents total numbers of students getting education benefits from the 
school. Final result for the FY 2017-2018 declared at Surya and Krishna Vihar on 
April 01, 2018, showed an increasing trend from the previous year. Overall school 
pass percentage for the DAV Surya Vihar was 76% while the same for DAV Krishna 
Vihar it was 64%.  Students who topped from both schools were recognized by 
distributing awards. Text books are being distributed to all students free of cost.   


Table 7.3: SPL sponsored Schools in Surya Vihar & Krishna Vihar R&R Colonies 


SN School Sections Students Teachers 
1 DAV Surya Vihar 28 1299 30 
2 DAV Krishna Vihar 20 1142 24 
 Total 48 2441 54 
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S.No Class/ 
Year 2009-10 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 2016-17 2017-18


1 LKG 61.26 60.31 43.06 38.47 53.89 54.1 69.19 84.67 100


2 UKG 76.63 65.45 79.28 67.81 65.73 80.27 84.55 86.89 94.4


3 I 61.3 62.25 61.52 60.53 57.42 69.67 68.46 86.63 60.92


4 II 51.13 54.3 65.66 61.4 53.24 60.6 68.51 79.56 57.78


5 III 59.52 60.66 50.78 59.41 52.73 59.84 60.81 62.7 55.17


6 IV 63.73 62.23 49.94 59.53 57.52 57.59 57.07 69.63 58.03


7 V 58.66 59.67 48.64 56.45 58.35 64.92 62.63 59.23 66.735


8 VI **** 61.67 47.79 64.18 61.18 63.88 63.27 61.14 80.58


9 VII **** **** 44.77 65.66 70.36 69.53 69.68 64.55 80.07


10 VIII **** **** **** 57.79 59.11 69.53 69.94 71.63 94.17


11 IX **** **** **** **** **** **** **** **** 91.55


12 X **** **** **** **** **** **** **** **** ****


Year wise % 61.75 60.82 54.6 59.12 58.95 64.99 67.41 72.66 76.31


Education at Sasan- Result  Summary DAV Surya Vihar 2017-18


 
93) School Excellence Programs are also held for other schools located in the 


surrounding villages. The initiatives taken up during 2017-18 include the following: 







 


 


 Under Swacchata Abhiyan (Cleanliness Campaign) an awareness program on 
sanitation and toilet use was held at Middle School Sasan. The total 158 students 
participated in the program. After that prize distribution was done. 


 A Rangoli program was organized at Government High School, Harrahwa, when 
more than 150 students of different age groups enthusiastically participated and 
showcased their creativity. Four teams were selected as the winner for Rangoli 
competition at end of the program prizes were distributed. 


 Aids Awareness Program was conducted at Brihaspti High School, Harrahwah to 
make the students aware about the deadly chronic disease and common 
preventive measures were also discussed. Prize distribution was done for the 
quiz competition on aids awareness.  
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School Excellence- at Govt schools


Plant Industrial Visit – Senior Secondary School, Tiyara
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School Excellence - Govt schools


Painting Competition at – Govt Primary School, Kaimhadand
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Health Initiative- support to Govt. Health program


Training Program on Promotion of Institutional delivery / Menstruation Hygiene Program with Association 
ICDS Department  


 
 


7.4 GRIEVANCE REDRESSAL MECHANISM  


94) SPL facilitates three specific grievance channels for PAPs:  
(a) Grievances reported at the Jan Sunwai (public hearing); 
(b) Grievances reported at the Prasasnik Bhavan (Local Administration Office 


Building); and  
(c) Grievances reported at the R&R colony in Surya Vihar.  
  


95) Table 7.3 covers consolidated status of grievances received by SPL as on March 31, 
2018. Most of the grievances of the PAPs are related to disbursement of various 







 


 


R&R allowances including sustenance allowance. As on March 31, 2018, SPL 
received a total of 1,966 grievances, of these 1388 were disposed of while 578 are 
pending for disposal.  


Table 7.4: Status of Grievance Redressal (as on March 31, 2018) 


Channels Jan Sunwai (Uttr-A) Prasasnik 
Bhavan 


Surya Vihar Total 


Total Application Received 1706 189 71 1966 
Disposed 1160 159 69 1388 
Balance For Disposal 546 30 2 578 







 


 


8 BIODIVERSITY  


8.1 FORESTLAND DIVERSION FOR NON-FOREST PURPOSES 


96) For development of Sasan UMPP, SPL obtained Stage I & II Forest Clearance dated 
April 16, 2009 for diversion of 320.938 Ha of forestland for non-forest purposes from 
Ministry of Environment and Forests and Government of Madhya Pradesh.  The 
compliance of the conditions of the forest clearance is included in Section 9.  As per 
the requirement of Stage I Forest Clearance, SPL transferred payments of  
a) INR 149,586,000/- as the cost of compensatory afforestation and its maintenance 


(raised and maintained over double degraded forest land of over 642.00 ha) to 
the State Forest Department on February 25, 2009.   


b) INR 200,907,188 /- as Net Present Value (NPV) of 320.938 Ha of forestland to 
the State Forest Department on February 25, 2009. 


 
 


8.2 STATUS OF BIODIVERSITY OF FLORA AND FAUNA  


97) SPL conducted ESIA study includes impacts on ecology. The Project involves 
diversion of forest land. Forest Clearance for diversion of forestland of 320.938 Ha 
has been obtained from MoEF.  Compensatory afforestation in 642 Ha of land in lieu 
of diversion of forestland is to be initiated through the State Forest Department. SPL 
has transferred funds to State Forest Department for the compensatory afforestation.  
SPL undertook plantation of 4,12,580 saplings as on March 31, 2018. 
 
 


8.3 BIODIVERSITY CONSERVATION MEASURES  


98) The biodiversity conservation measures in place include development of greenbelt 
and sponsoring plantations drives in surrounding villages and schools.  
 


8.3.1 Greenbelt Development   


99) SPL has been developing green belt over within Sasan UMPP. As on March 31, 
2018, SPL developed greenbelt in an area of 513.44 acres land and planted over 
4,12,580 saplings.  A view of nursery and greenbelt is shown in Figure 8.1. 







 


 


Figure 8.1: A view of Nursery and Greenbelt within Sasan UMPP 


 
8.3.2 Promoting Use of Jute Bags & Discouraging Use of Plastic Bags 


100) SPL has undertaken an initiative of distributing jute bags by the Environment 
Department to visitors and surrounding village during consultations with them with 
the aim to promote use of jute bags to conserve bio-diversity and discouraging use 
of plastic bags. 
 


8.3.3 Celebration of the World Environment Day 2017 


 
101) SPL  celebrated “World Environment Week” starting from 30 May  to 05 June-2017 


under the guidance of Regional Office, MPPCB, Singrauli. A number of competitions 
/ events / awareness campaigns related to the environment were organized covering 
a wide range of stakeholders (Employee and their family, contractors, villagers, 
general public etc.) and areas (within plant, nearby villages, nearby town i.e. 
Waidhan / Vindhya Nagar). 
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World Environment Day – Snapshot


Online Quiz
 







 


 


Figure 8.2 The World Environment Day Celebrations on June 05, 2017 
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World Environment Day – Snapshot


Best Paper Presentation  
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World Environment Day – Snapshot


Spot Poster and Rangoli
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World Environment Day – Snapshot


Plantation
 







 


 


 
 


8.4 BIODIVERSITY STUDIES   


 
102) SPL engaged  a consultant to carry out Bio-diversity study covering plant area and 


submission of report.   The study is completed in  FY.2017-18  and the 
recommendations made in Report is being followed at site to conserve the local bio-
diversity in and around the project area. 


Recommendation Made In Report are------- 







 


 


 
 
 
 







 


 


 







 


 


 







 


 


 
8.5 PESTICIDE MANAGEMENT PLAN  


103) SPL has developed a Pesticide Management Plan as part of the O-ESMP, thus to 
minimize impact on biodiversity.  This plan outlines the program for managing pest 
populations or reducing damage caused by pests based on integrated pest 
management and the methods of handling, preparing, mixing, applying and 
otherwise using pesticides. It also describes the precautions that will be taken to 
protect human health and the environment.  The pesticide management plan broadly 
includes the following: 







 


 


 Coordinated use of pest and environmental information along with available pest 
control methods, including cultural practices, biological, genetic and as a last 
resort, chemical means to prevent unacceptable levels of pest damage. 


 Take care of decreased use of chemical application which will reduce risk of 
deterioration and disfigurement of holdings to the health of staff members. 


 Select pesticides that are low in human toxicity, known to be effective against the 
target species, and have minimal effects on non-target species and the 
environment.  Where possible, use neem oil as a pesticide in plantation 


 Pesticides are to be handled, stored, applied, and disposed of in accordance with 
the Food and Agriculture Organization’s International Code of Conduct on the 
Distribution and use of pesticide or good international Industry practice. 


 Pesticides are labelled and stored in safe container. 
 Proper training for safe handling, storage and use of pesticides.  All empty 


containers of pesticides to be disposed of as hazardous waste 
 Personal Protective equipment for each type of pesticide to be ascertained in 


advance. 
 


104) SPL has engaged M/s. Gujarat Pest Control for pest control activity at Sasan and 
have briefed to the vendor about the above requirements.  SPL has taken a 
commitment from the vendor agency as shown in Figure 8.3. 


Figure 8.3: Vendor (Gujarat Pest Control Services) Certified Commitment (received 
in December 2013) 


 







 


 


 







 


 


9 COMPLIANCE STATUS OF CONDITIONS OF ENVIRONMENTAL APPROVALS  


9.1 SASAN UMPP OPERATIONS RELATED APPROVALS 


105) Status of regulatory approvals obtained by SPL for construction and operation of 
Sasan UMPP are given in Table 9.1.   


Table 9.1: Approvals obtained for Sasan UMPP operations 


SN Approval & Agency Date of Approval Validity  
1 Environmental Clearance by MoEF November 23, 2006 November 22, 2016 


(Construction 
Completed) 


Amendment July 21, 2009 
Revalidation April 19, 2012 


2 Consent to Establish by MPPCB February 13, 2007 for 
setting up of 5x 800 MW  


CTE issued for 5 X 800 
MW initially was 
amended later to 6 x 
660MW. Construction 
completed  


Amendments For a capacity of 6 x 660 
MW February 22, 2009, 
November 23, 2010,  
January 06, 2012 


3 Stack height clearance by Airport 
Authority of India   


January 12, 2007 & May 28, 
2012 


27-May-19 
(Construction 
Completed) 


4 Defence Clearance by Ministry of 
Defence  


December 16, 2008 One time approval 
obtained during 
construction and was 
renewed 


5 Consent to Operate (CTO)  
6x660 MW by MPPCB 


April 2, 2018 March 31, 2019 


6 Hazardous Waste Authorization by 
MPPCB 


February 10, 2018  February 28, 2023 


7 Biomedical Waste Authorisation for 
Surya Vihar Health Centre by 
MPPCB 


November 26,2016  November 30, 2019 


8 Forest Clearance for 320.938  Ha 
of forestland by MoEF and State 
Department of Forests  


Stage 1 FC: December 3, 
2008 and  Stage II FC: April 
16, 2009 


One time approval 
obtained before 
construction started. 


9 No Objection Certificate by Central 
Groundwater Authority  


April 24, 2008 This permit is no longer 
in use permanent 
water system has been 
commissioned and 
construction water 
requirement is met 
from same. 


 
106) SPL has been periodically related filing environmental returns to the respective 


regulatory departments. The status of regulatory compliance reporting done by SPL 
during 2017-18 is given in Table 9.2. 


Table 9.2: Status of Regulatory Compliance Reporting 


SN Regulatory Requirement  Frequenc
y 


Date of 
Last 
Reporting  


Reporting Agency  


1 Compliance Status of Conditions of 
Environmental Clearance dated Nov 
23, 2006, amended on July 21, 2009 
and revalidated on April 19, 2012.  


Six 
monthly 


May 18, 
2018 


Ministry of Environment, 
Forests Climate Change 
(regional office, Bhopal). 







 


 


SN Regulatory Requirement  Frequenc
y 


Date of 
Last 
Reporting  


Reporting Agency  


2 Compliance Status of Conditions of 
Consent to Operate issued on April 2, 
2018 


Quarterly April 23, 
2018 


Madhya Pradesh Pollution 
Control Board 


3 Annual Return under Hazardous and 
Other Waste (Management and 
Transboundary Movement) Rules, 
2016 


Annual June 14, 
2017 


Madhya Pradesh Pollution 
Control Board 


4 Annual bio-medical waste return 
under Bio-medical Waste 
(Management and Handling) Rules, 
2017 


Annual June 14, 
2017 


Madhya Pradesh Pollution 
Control Board 


5 Annual Fly Ash Implementation 
Report dated filed to MoEFCC for the 
period April 2017 to March 2018; 


Annual April 26, 
2018 


Madhya Pradesh Pollution 
Control Board, Central 
Pollution Control Board and 
regional office of MoEF&CC 


6 E-waste annual return for the period 
April 2016 to March 2017 under e-
Waste Management Rules, 2016 


Annual June 09, 
2017 


Madhya Pradesh Pollution 
Control Board 


7 Six monthly battery return (October 
2016 to March 2017) under Batter 
(Management and Handling) 
amendment Rules, 2010; 


Six 
Monthly  


May 16, 
2017 


Madhya Pradesh Pollution 
Control Board 


 
9.1.1 Compliance Status of Conditions of Environmental Clearance  


As required under the Environmental Clearance, SPL is submitting six monthly 
compliance status reports to MoEFCC regional office at Bhopal.  The last 
submission for the period up March 31, 2018 was done on May 18, 2018. SPL has 
been complying with conditions of the Environmental Clearance issued for 3,960 
MW of power generation through 6 x 660 MW units.  
Table-9.3 (Compliance Status of Environmental Clearance and Forest 
Clearance) 
 


Sr. No. Stipulation Compliance Status 
I All conditions stipulated by 


Madhya Pradesh Pollution 
control Board vide their letter no 
S688/TS/MPPCB/2006 dated 
July 6, 06 shall be strictly 
implemented. 


All the conditions are being 
implemented. 


II The proposed configuration of 
the project (5x800) could be 
changed provided that the total 
capacity of the power plant shall 
not exceed 4000 MW and that no 
individual unit shall be less than 
500 MW. 


Complied. 
The present unit configuration is 6x660 


MW (3960 MW) < 4000 MW. 
Madhya Pradesh Pollution Control 
Board (MPPCB) has also issued 
amendment vide letter no. 
1062/TS/MPPCB/2010, dated 23-
Nov-10 in their Permission to 
Establish for adopting the plant 
configuration as 6x660MW. 







 


 


III The total land requirement shall 
not exceed 3723 acres for all the 
activities/facilities of the power 
project put together. 


Complied. 
3723 acres of land has been 
acquired. 


V The land requirement which has 
been reduced from that proposed 
originally shall be reconciled at the 


stage of issue of notification for land 
acquisition under section 6. 


 


Complied. 
The land acquisition completed as 
per Sec 6 notification. 


VI R&R in sufficient detail shall be 
finalized before award of the 
project and a copy of the detailed 
R&R shall be submitted to MOEF 
within three months of issue of 
this letter or before award of the 
project. 


Complied. 
R&R plan submitted to MOEF on 8-
Aug-2006 by PFC. R&R plan 
submitted by SPL to GoMP on 16-
Feb-2008 and R&R compensation 
package notified by District 
Collector vide public notice on 9-
Sep-2008 and same is being 
implemented. 


VII The PAPs losing their 
homesteads or a major portion of 
the land shall not be ousted from 
the land till they are settled in the 
alternate sites. 


An R&R colony (Surya Vihar 
colony) with all the basic facilities 
like school, temple, hospital, market 
place, Panchayat Bhavan etc. has 
been constructed for persons 
affected by the Land Acquisition. 


VIII A Committee under the auspices 
of the district administration with 
representatives of the PAPs, 
local Panchayat and 
representatives of NGOs and the 
project proponent shall be 
constituted to monitor the 
implementation of the R&R plan. 


A committee has been constituted, 
which is monitoring the 
implementation under the guidance 
of District Collector. 
 


IX Ancient Shiva temple shall be 
outside the plant boundary and 
access to the temple shall be 
provided by project authorities 


Complied. 


IX Ash and Sulphur of the coal to be 
used in the project shall not 
exceed 34% and 0.5 % 
respectively. 


Noted and being complied. 
Regular coal quality monitoring is 
being carried out by SPL. 


X Two bi flue and one single flue 
stacks of 275 m height each shall 
be provided with continuous 
online monitoring equipments. 
Exit velocity of 25 m/sec shall be 


This condition is amended vide 
MOEF’s letter no. J – 13011/15/2006-
IA-II (T) dated July 21, 09 as “Two tri-
flue stacks of 275 m height each 
provided with continuous online 
monitoring equipments for SOx, NOx 







 


 


maintained and Particulate matter. Exit velocity of 
flue gases is not less than 25 m/s. 
Mercury emissions from stack also be 
monitored on quarterly basis.” 
Amended condition is being 
complied. 


XI High efficiency electrostatic 
Precipitator (ESP) with efficiency 
not less than 99.9% shall be 
installed to ensure that the 
particulate emission does not 
exceed 50 mg/Nm3. 


High efficiency ESP are installed with 
efficiency of 99.96% 
Particulate emission is maintained 
to less than 50mg/Nm3.  


XII Space provision shall be made 
for Flue Gas De-sulphurization 
(FGD) unit, if required at a later 
stage. 


Space provision has been kept in 
the layout for FGD. 


XIII Low NOx burners shall be 
provided 


Complied. 
Low NOx burners are installed. 


XIV Adequate dust extraction system 
such as bag filters and water 
spray system in dusty areas such 
as coal and ash handling areas, 
transfer areas and other 
vulnerable areas shall be 
provided. 


Being Complied. 
Dust suppression system is 
provided at all Transfer points, Dust 
extraction system is installed at 
Coal Silo, Coal Bunkers, 
Intermediate Ash Silo and Main Ash 
Silos. Rain Gun type water sprinkler 
system is installed in Coal Handling 
area. Internal roads are made 
pukka to avoid generation of fugitive 
dust. Water sprinkling is being 
carried out regularly to reduce the 
fugitive emissions in dust prone 
area. 


XV Fly ash shall be collected in dry 
form only and ash generated 
shall be used in a phased 
manner as per provisions of the 
notification on fly ash utilization 
issued by Ministry in September, 
1999 and its amendment. By end 
of 9th year full fly ash utilization 
should be ensured. Unutilized 
ash shall be disposed off in the 
ash pond in the form of High 
Concentration slurry. 


Being Complied. 
Dry fly-ash collection system is in 
place. All efforts are being made to 
comply with the provisions of fly-ash 
notification issued by the Ministry in 
November 2009. 
The condition of adopting HCSD 
system is amended vide MOEF letter 
no J-13011/15/2006-IA-II (T) date Jul 
21, 2009. 
The 67th EAC held during March 19-20, 
2010. The matter of ash disposal was 
deliberated in details & EAC has 
recommended the project to adopt 
medium slurry concentration of 25-28% 
for ash disposal. 







 


 


XVI Ash pond shall be lined with 
LDPE lining. Adequate safety 
measures shall also be 
implemented to protect the ash 
pond bund from getting 
breached. 


Complied. 
The matter was discussed in the 
EAC meeting held on March 19-
20,2010 
Matter was deliberated in detail and 
EAC decided that “Suitably well 
designated lining using 
LDPE/HDPE or any other suitable 
impermeable material like puddle 
day shall be provided”. 
Ash pond is lined using HDPE 
surrounding to the embankment and 
the bottom is lined for its 
impermeability with Bentonite. 


XVII Rain water harvesting shall be 
practiced. A detailed scheme for 
rain water harvesting to recharge 
the ground water aquifer shall be 
prepared in consultation with 
Central Ground Water Authority/ 
State Ground Water Board and a 
copy of the same shall be 
submitted within three months to 
the Ministry. 


Complied. 
A detailed report has been prepared 
in consultation with CGWA and 
copy is submitted to MoEF. 
 
Rain water harvesting pond & rain 
water harvesting pits are 
established to conserve rain water. 


XVIII The treated effluents confirming 
to the prescribed standards shall 
be re-circulated and reused 
within the plant. There shall be 
no discharge outside the plant 
boundary 


Noted and is being complied. 
This condition is amended vide 
MOEF’s letter no. J – 
13011/15/2006-IA-II (T) dated July 
21, 09, “Discharge of effluents from 
the power plant may be permitted 
with condition that the quality of 
effluents should be as per 
prescribed norms and should meet 
the water quality of the receiving 
body at discharge point and 
discharge quantity should not 
exceed 5% of the total consumption 
of water except in monsoon”. 


XIX Regular Monitoring of ground 
water in and around the ash 
pond area including heavy 
metals (Hg, Cr, As, Pb) shall be 
carried out, records maintained 
and six monthly reports shall be 
furnished to the Regional Office 
of this Ministry. The data so 


Noted and is being complied. 
Piezometers are installed near ash 
pond area. Ground water monitoring 
from ash pond area being carried 
out & report being submitted. The 
environmental monitoring report, 
including the monitoring repots of 
ground water in and around the ash 
pond area, is enclosed. 







 


 


obtained should be compared 
with the baseline data so as to 
ensure that the groundwater 
quality is not adversely affected 
due to the project. 


XX A 200 m wide greenbelt will be 
developed on the western side of 
the plant area; total area under 
greenbelt in the plant site will be 
474.14 acres which does not 
include greenbelt area in ash 
pond and town ship. In addition, 
a green belt of 50 m width will be 
developed all around the ash 
pond. 


Being Complied. 
Development of greenbelt / green 
cover inside the plant area is in 
progress. 
More than 3, 69,977 plants in 
approx 547.54 acres area have 
been planted.  The entire 
designated area shall be taken up in 
phases for Greenbelt / greenery 
development. 


XXI First Aid and sanitation 
arrangements shall be made for 
drivers and other contract 
workers during construction 
phase. 


Complied. 
All the 6 units of the project are in 
operation. 


XXII Leq of noise level should be 
limited to 75 dBA and regular 
maintenance of equipment to be 
undertaken. For people working 
in the high noise area, personnel 
protective devices should be 
provided. 


Being Complied. 
Condition as amended vide MOEF’s 
letter no. J – 13011/15/2006-IA-II 
(T) dated July 21, 09, which states 
that 
“Noise levels emanating from 
turbines shall be so controlled such 
that the noise in the work zone shall 
be limited to 75 dBA. For people 
working in high noise area, requisite 
personal protective equipment like 
earplugs/ear muffs etc. shall be 
provided. Workers engaged in noisy 
areas such as turbine area, air 
compressors etc. shall be 
periodically examined to maintain 
audiometric record and for 
treatment for any hearing loss 
including shifting to non noisy/ less 
noisy area 
Turbines are covered with acoustic 
enclosure system to control noise 
levels. Personnel protective 
equipments are provided in working 
area to minimize the impact on 
health, if any. Regular health 
checkup, including audiometric 
tests, is conducted and records are 







 


 


maintained. High Noise area 
Display board installed in Noise 
generation area to aware the 
workers. 
 
 


XXIII Regular monitoring of the 
ambient air quality shall be 
carried out in and around the 
power plant and records 
maintained. The location of the 
monitoring stations and 
frequency of monitoring shall be 
decided in consultation with 
SPCB. Periodic reports shall be 
submitted to the regional office of 
this Ministry. 


Being Complied 
Regular ambient air quality 
monitoring is being carried out at 
the monitoring locations 
recommended by the Regional 
Officer, MPPCB. Half yearly 
monitoring reports are being 
submitted to the regional office 
(MoEF-Bhopal). 


XXIV The project proponent shall 
advertise in at least two local 
newspapers widely circulated in 
the region around the project, 
one of which shall be in the 
vernacular language of the 
locality concerned, informing that 
the project has been accorded 
environmental clearance and 
copies of clearance letters are 
available with the State Pollution 
Control Board/ Committee and 
may also be seen at Website of 
the Ministry of Environment and 
Forests at 
http://www.envfor.nic.in. 


Complied. 
The notice has been published in 
the following newspapers. 
 Danik Bhaskar dt.13.12.2006 
Nav Bharat Times dt.13.12.2006 


XXV A separate environment 
monitoring cell with suitable 
qualified staff should be set up 
for implementation of the 
stipulated environmental 
safeguards. 


Complied. 
Separate environment cell is 
established with qualified Staff 
under direct control of Sr. 
Executive. 


XXVI The project proponent shall also 
submit six monthly reports on the 
status of compliance of the 
stipulated EC conditions 
including results of monitored 
data (both in hard copies as well 
by e-mail) to the respective 


Condition is amended vide MOEF’s 
letter no. J – 13011/15/2006-IA-II (T) 
dated July 21, 09”. 
Latest compliance report for the period 
of Oct.-14 to March-15, submitted on 
27-May-2015. 


 
 







 


 


Regional Office of MOEF, the 
respective Zonal Office of CPCB 
and the SPCB. 


XXVII Regional Office of the Ministry of 
Environment and Forests located 
at Bhopal will monitor the 
implementation of the stipulated 
conditions. A complete set of 
documents including 
Environmental Impact 
Assessment Report and 
Environmental Management Plan 
along with the additional 
information submitted from time 
to time shall be forwarded to the 
Regional Office for their use 
during monitoring. 


Noted & Agreed. 


XXVIII Separate funds should be 
allocated for implementation of 
environmental protection 
measures along with item-wise 
break up. This cost should be 
included as part of the project 
cost. The funds earmarked for 
the environment protection 
measures should not be diverted 
for other purposes and year wise 
expenditure should be reported 
to this Ministry. 


Separate funds are allotted for 
implementation of environmental 
protection measures. 


XXIX Full cooperation should be 
extended to the Scientists / 
Officers from the 
Ministry/Regional Office of the 
Ministry at Bhopal / the CPCB / 
the SPCB who would be 
monitoring the compliance of 
environmental status. 


Noted & being complied. 


Following are additional conditions as per MoEF’s letter no. J – 
13011/15/2006-IA-II (T) dated July 21, 09 
XXX A sewage treatment plant shall 


be provided and the treated 
sewage shall be used for raising 
greenbelt/ plantation. 


Sewage treatment plant is 
operational. Treated sewage waste 
water taken to the CMB for its 
further utilization. 


XXXI Adequate safety measures shall 
be provided in the plant area to 


Fire fighting arrangement is 
provided in coal yard to prevent fire. 







 


 


check/minimize spontaneous 
fires in coal yard, especially 
during summer season. 


XXXII Storage facilities for auxiliary 
liquid fuel such as LDO and/ 
HFO/LSHS shall be made in the 
plant area in consultation with the 
Dept. of Explosives, Nagpur. 
Sulphur content in the liquid fuel 
will not exceed 0.5%. Disaster 
Management Plan shall be 
prepared to meet any eventuality 
in case of an accident taking 
place due to storage of oil. 


Noted & being complied. 
 


For the storage of LDO/HFO, licenses 
from the Chief Controller of Explosives, 


Nagpur have been obtained. 
 


Onsite Emergency Plan is approved 
by the Director, Industrial Health 
and Safety is in place. 


XXXIII Adequate funds shall be 
allocated for undertaking CSR 
Activities 


Being complied. 
Various CSR activities are being 
implemented for overall 
development of local community. 
Major thrust areas are:- 
Literacy initiatives: Provide quality 
education by engaging DAV 
management in R&R schools. 
Improve drinking water and 
sanitation facilities in the existing 
school & nearby vicinity. Providing 
Urjanchal Scholarship for 
meritorious students, organizing 
painting competition etc. 
Health initiatives:   Primary Health 
Centre established in Surya Vihar 
(R&R) colony with qualified Dr. & 
staffs. Free medicines are being 
provided to PAPs. Organize Gynae 
camp, Free Eye Checkup & Health 
Checkup Camp, Blood donation 
camp etc. 
Sports and Cultural Initiatives: 
Sponsoring activities like All India & 
District Level Football & Cricket 
tournaments, celebration of world 
environment day, Singrauli 
Mahotsawa, Durga Puja, etc. 
Infrastructure Development 
initiatives like Construction of bore 
wells & hand pumps, rainwater 
harvesting etc. 
Sustainable Livelihood initiatives 
like Employment to local people, 







 


 


Construction skill training through 
CIDC, CSTC followed by 
deployment in project activities, 
formation of Cooperative Societies 
& SHGs for awarding of 
construction contracts, dairy 
management, wadi cultivation, 
poultry, goatry, tailoring classes for 
women, etc. 


XXXIV First aid and sanitation 
arrangements shall be made for 
the drivers and other contract 
workers during construction 
phase. 


Complied. 


Construction work completed and 
plant is fully operational. 


XXXV Provision shall be made for the 
housing of construction labour 
within the site with all necessary 
infrastructure and facilities such 
as fuel for cooking, mobile toilets, 
mobile STP, safe drinking water, 
medical health care, crèche etc. 
The housing may be in the form 
of temporary structures to be 
removed after the completion of 
the project. 


Complied. 


Construction work completed and 
plant is fully operational. 


XXXVI A copy of the clearance letter 
shall be sent by the proponent to 
concerned Panchayat, Zila 
Parisad/ Municipal Corporation, 
urban local Body and the local 
NGO, if any, from whom 
suggestions/ representations, if 
any, were received while 
processing the proposal. The 
clearance letter shall also be put 
on the website of the Company 
by the proponent. 


 Complied. 


XXXVII The proponent shall upload the 
status of compliance of the 
stipulated EC conditions, 
including results of monitored 
data on their website and shall 
update the same periodically. It 
shall simultaneously be sent to 
the Regional office of MOEF, the 


Being Complied. 


 
 
 
 
 
 
 







 


 


respective Zonal office of CPCB 
and the SPCB. The criteria 
pollutant levels namely; SPM, 
RSPM, SO2 and NOX (ambient 
levels as well as stack 
emissions) shall be monitored 
and displayed at a convenient 
location near the main gate of the 
company in the public domain. 


 
Environmental data display board is 


established at the main gate. 


 


XXXVIII The environment statement for 
each financial year ending 31st 
March in Form – V as is 
mandated to be submitted by the 
project proponent to the 
concerned State Pollution 
Control Board as prescribed 
under the Environment 
(Protection) Rules, 1986 as 
amended subsequently, shall 
also be put on the website of the 
company along with the status of 
compliance of EC conditions and 
shall also be sent to the 
respective Regional Offices of 
MOEF by e – mail. 


Being complied. 


Latest Environment Statement 
Report including recurring 
expenditure details for FY.2016-17, 
submitted to the MPPCB vide letter 
No. SPL/ENV/PCB/ES/2017-18/49 
on 27-Sep-17 & Latest CTO 
Compliance report vide letter no. 
SPL/ENV/PCB/CTO/2017-18/48 
submitted to RO-MPPCB, Singrauli 
and Member Secretary, MPPCB-
Bhopal . 


XXXIX The project authorities shall 
inform the Regional Office as 
well as the Ministry regarding the 
date of financial closure and final 
approval of the project by the 
concerned authorities and the 
dates of start of land 
development work and 
commissioning of plant. 


Complied. 


 


 
 
 
 
 
 
 
 
 
 
 







 


 


Table 9.4 (CTO Compliance Report) 


COMPLIANCE STATUS OF CONSENT TO OPERATE  
(6 X 660 MW COAL BASED THERMAL POWER PLANT- OF SASAN POWER 


LIMITED)  
Consent No: AW-46874 Dated: 24-Apr-17  


 
SR.NO. CONDITIONS COMPLIANCE STATUS 
CONDITIONS PERTAINING TO WATER (PREVENTION & CONTROL OF POLLUTION) ACT 
1974 :- 
1 The daily quantity of trade effluent shall not exceed 


60000.000 KL/day, and the daily quantity of sewage shall 
not exceed 1872.000 KL/day 


Noted for Compliance. 


2 Trade Effluent Treatment:- 
The applicant shall provide comprehensive effluent 
treatment system as per the proposal submitted to the 
Board and maintain the same properly to achieve 
following standards- 
pH Between 5.5-9.0 
Suspended 
Solids 


Not exceed 100 mg/l 


BOD 3 days 27 
*C 


Not exceed 30 mg/l 


COD Not exceed 250 mg/l 
Oil & grease Not exceed 10 mg/l 
TDS Not exceed 2100 mg/l 
Chlorides Not exceed 1000 mg/l 


 
For other parameters general standards of discharge as 
notified under EP Act 1986 shall be applicable. 


Effluent Treatment Plant 
operational & treated 
water is being used for wet 
ash disposal, dust 
suppression & also for 
green belt development.  
Regular Monitoring of 
effluent is carried out by 
MOEF&CC approved and 
NABL accredited agency 
and reports are submitted 
to the MPPCB/CPCB and 
MoEF&CC.  
Monitoring results are well 
within stipulated 
standards.  
Online Effluent Monitoring 
system is installed at the 
outlet of Central 
Monitoring Basin & data is 
transferred to the CPCB 
server. IP based IR 
camera is also installed at 
the outlet of ETP and its 
remote surveillance given 
to MPPCB/CPCB. 


3 Sewage Treatment :- The applicant shall provide 
comprehensive sewage treatment system as per the 
proposal submitted to the Board and maintain the same 
properly to achieve following standards- 
pH Between 5.5-9.0 
Suspended 
Solids 


Not 
exceed 


100 mg/l 


BOD 3 days 27 
*C 


Not 
exceed 


30 mg/l 


COD Not 
exceed 


250 mg/l 


MBBR technology based 
70 KLD Sewage 
Treatment Plant is 
operational. 
 
 Regular monitoring of 
STP effluents is carried 
out by MOEF&CC 
approved and NABL 
accredited agency and 
reports are submitted to 







 


 


NH4-N Not 
exceed 


5mg/l 


N-total Not 
exceed 


10 mg/l 


Fecal coliform Not 
exceed 


<230(MPN/100 ML) 


PO4-P Not 
exceed 


2 mg/l 


Sr Water 
Code 
(Qty in 
klpd - 
Kilo Ltr 


WC : 
311544.000 


WWG : 
55188.000 


Water 
Source 


 
1 


 
Cooling 
Water 


 
298920.000 


 
52512.000 


 
Other 


 
2 


 
D.M 
Water 
Plant 


 
9768.000 


 
1128.000 


 
Other 


 
3 


 
Domestic 
Purpose 


 
2064.000 


 
1548.000 


 
Other 


4 Others….
Others 


792.000 
792.000 


0.000 
0.000 


Other 
Other  


the MPPCB/CPCB and 
MoEF & CC. 
 
Monitoring results are well 
within stipulated 
standards. 
 


4 The effluent shall be treated up to prescribed Standards 
and reuse in the process, for cooling and for green belt 
devolvement/gardening within premises. Hence zero 
discharge condition shall be practiced. In no case treated 
effluent shall be discharged outside of industry/unit 
premises. 


Treated water is being 
fully used for ash disposal 
in slurry mode, dust 
suppression & also for 
green belt development. 


5 Water meter preferably electromagnetic/ultrasonic type 
with digital flow recording facilities shall be installed 
separately for category wise consumption of water as per 
Water (Prevention and Control of Pollution) Cess Act 
1977 for Industrial cooling/boiler feed, mine spray, 
process & domestic purposes and data shall be submitted 
online through monthly patrak/statements. The 
industry/unit shall also monitor the treated wastewater 
flow and report the same online through monthly 
patrak/statements. 


Water meters are installed 
at consumptive water 
sources. 
 


6 Any change in production capacity, process, raw martial 
used etc. and for any enhancement of the above prior 
permission of the Board shall be obtained. All authorized 
discharges shall be consistent with terms and conditions 
of this consent. Facility expansions, production increases 
or process modifications which result new or increased 
discharges of pollutants must be reported by submission 
of a fresh consent application for prior permission of the 
Board. 


Agreed & Noted for 
Compliance.  
 
 


7 
The specific effluent limitations and pollution control 
systems applicable to the discharge permitted herein are 
set forth as above conditions. 


Not Applicable. 







 


 


 
8 Compilation of Monitoring data. 


i. Samples and measurements taken to meet the 
monitoring requirements specified above shall be 
representative of the volume and nature of monitored 
discharge. 
ii. Following promulgation of guidelines establishing test 
procedures for the analysis of pollutants, all sampling and 
analytical methods used to meet the monitoring 
requirements specified above shall conform to such 
guidelines unless otherwise specified sampling and 
analytical methods shall conform to the latest edition of 
the Indian Standard specifications and where it is not 
specified the guidelines as per standard methods for the 
examination of Water and Waste latest edition of the 
American Public Health Association, New York U.S.A. 
shall be used. 
iii. The applicant shall take samples and measurements to 
meet the monthly requirements specified above and report 
online the same to the Board. 


All monitoring and analysis 
for Air, Stack Emission, 
Water, Waste water and 
Noise is being done by 
MOEF&CC & NABL 
approved Lab following 
latest Indian Standards/ 
guidelines including latest 
edition of the American 
Public Health Association , 
New York U.S.A.  
Monitoring reports are 
regularly submitted to the 
MPPCB/CPCB and 
MoEF&CC. 


9 Recording of Monitoring 
i. The applicant shall make and maintain online records of 
all information resulting from monitoring activities by this 
Consent. 
ii. The applicant shall record for each measurement of 
samples taken pursuant to the requirements of this 
Consent as follows: 
(I) The date, exact place and time of sampling 
(ii) The dates on which analysis were performed  
(iii) Who performed the analysis? 
(iv)The analytical techniques or methods used and (v)The 
result of all required analysis 
iii. If the applicant monitors any Pollutant more frequently 
as is by this Consent he shall include the results of such 
monitoring in the calculation and reporting of values 
required in the discharge monitoring reports which may be 
prescribed by the Board. Such increased frequency shall 
be indicated on the Discharge Monitoring Report Form. 
iv. The applicant shall retain for a minimum of 3 years all 
records of monitoring activities including all records of 
Calibration and maintenance of instrumentation and 
original strip chart regarding continuous monitoring 
instrumentation. The period of retention shall be extended 
during the course of any unresolved litigation regarding 
the discharge of pollutants by the applicant or when 
requested by Central or State Board or the court. 


Being Complied. 
 


10 Reporting of Monitoring Results:- 
Monitoring Information required by this Consent shall be 
summarized and reported by submitting a Discharge 


Online Effluent Monitoring 
System is installed and 
data is transferred on 







 


 


Monitoring report on line to the Board. CPCB server on real time 
basis. 
 
 
 
 
 
 


11 Limitation of discharge of oil Hazardous Substance in 
harmful quantities:- 
The applicant shall not discharge oil or other hazardous 
substances in quantities defined as harmful in relevant 
regulations into natural water course. Nothing in this 
Consent shall be deemed to  preclude the institution of 
any legal action nor relive the applicant from any 
responsibilities, liabilities, or penalties to which the 
applicant is or may be subject to clauses. 


Being Complied. 


12 Limitation of visible floating solids and foam: 
During the period beginning date of issuance the applicant 
shall not discharge floating solids or visible foam. 


Being Complied. 
 


13 Disposal of Collected Solid 
All hazardous waste/sludge shall be disposed of as per 
the Authorization issued under HW Rules 2008. And/other 
Solids Sludges, dirt, silt or other pollutant separated from 
or resulting from treatment shall be disposed of in such a 
manner as to prevent any pollutant from such materials 
from entering any such water Any live fish, Shall fish or 
other animal collected or trapped as a result of intake 
water screening or treatment may be returned to eaters 
body habitat. 


Being Complied. 


14 Provision for Electric Power Failure 
The applicant shall assure to the consent issuing authority 
that the applicant has installed or provided for an 
alternative electric power source sufficient to operate all 
facilities utilized by the applicant to maintain compliance 
with the terms and conditions of the Consent 


Noted for Compliance. 


15 Prohibition of Bypass of treatment facilities : 
The diversion or by-pass of any discharge from facilities 
utilized by the applicant to maintain compliance with the 
terms and conditions of this Consent in prohibited except : 
i. Where unavoidable to prevent loss of  life or severe 
property damage, or 
ii. Where excessive storm drainage or run off would 
damage any facilities necessary for compliance with the 
terms and conditions of this Consent. The applicant shall 
immediately notify the consent issuing authorities in 
writing of each such diversion or by-pass in accordance 
with the procedure specified above for reporting non-
compliance. 


Noted & Agreed. 


16 Industry/Institute/mine management shall submit the Being Complied. 







 


 


information online through XGN in reference to 
compliance of consent conditions. 


 


 Additional Water Condition:- (if any) :-  
1  Industry shall comply all the conditions as mentioned in 


the Charter on Corporate Responsibilities for Environment 
Protection issued by CPCB during March, 2003. 


Noted for compliance. 
 
 
 
 


2 Industry shall make arrangement for transportation of fly 
ash to ash pond in the form of medium slurry mode 
system having 38% ash and 62% water as per MoEF 
amendment. 


The condition is further 
amended by the MoEF 
vide letter dated J-
13011/15/2006-IA-II(T) 
dated 21-Jul-2009 for 
unutilized ash disposal in 
the ash pond in medium 
slurry mode with 25-28 % 
Ash. 


3 Industry should abide by the decision taken or 
guidelines/notifications issued by Central or State Govt. 
from time to time regarding use of fly ash. Industry shall 
use 100% dry fly ash collection and utilization to have 
minimum disposal in ash dyke.  Fly ash utilization shall be 
managed as a integral part of the production activities. 
 


Dry Fly Ash collection 
system is in place. 
Dry Fly Ash is being used 
for cement Industries, Ash 
Brick Plants, ready Mix 
concrete & also for filling 
of low lying areas. 
Bottom ash along with the 
unused fly ash is disposed 
on in ash pond in wet 
slurry mode. 


4 The quality of coal used by the industry should conform to 
the standards prescribed by Central Govt./State Pollution 
Control Board. 


Being Complied. 
 


5 Industry shall comply with the parameters notified in the 
Environment (Protection) Rules, 1996 notified by G.S.R. 
176(E) dated: 02/04/1996 for Thermal Power Plants. 


Noted & agreed. 


6 The effluent will be treated in ETP and be used in ash 
slurry preparation, dust suppression and plantation. The 
domestic effluent of plant and colony will be treated 
through sewage treatment plant and will be used within 
factory premises. Zero discharge condition shall be 
maintained. 


Treated water is being 
used for ash disposal in 
slurry mode, dust 
suppression and also for 
green belt development. 
ETP & STP is installed & 
operational. 


7 Industry shall provide adequate facility for the treatment of 
industrial (including the bleed from boiler house) and 
domestic waste water to ensure that the treated effluent 
quality meets the standards prescribed by M. P. Pollution 
Control Board published in notification of Govt. of M. P. 
Gazette dated: 25/03/88. 


ETP & STP is installed & 
operational. 


8 Industry shall install closed cycle system with cooling 
tower. All the cooling tower blow down shall be reuse in 
fire fighting, service water, coal handling plant and ash 


Induced Draft Cooling 
Tower installed and 
cooling tower blow down is 







 


 


handling.  taken to the Central 
Monitoring Basin for 
further correction. Effluent 
from CMB is re-used for 
ash slurry making, water 
sprinkling and plantation 
purposed. 


9 Industry shall conduct regular monitoring of surface water 
quality in the area and record shall be maintained. 
 


 Being Complied. 


10 Regular monitoring of ground water level shall be carried 
out by establishing a network of existing wells and 
constructing new peizometers in the vicinity of site. 


Regular monitoring of 
ground water quality is 
carried out in nearby 
sources and in  
Piezometers installed in 
ash pond area and report 
being  submitted to 
MPPCB/CPCB/MoEF&CC. 


11 Regular reports for proximate and ultimate analysis of the 
coal for all parameters including mercury shall be 
submitted to the Board s and when desired. 


A letter via XGN and also 
through hard copy is 
submitted to MPPCB vide 
No. 
SPL/EHS/PCB/CTO/2017-
18/47, dated 17-July-17 
requesting for the 
amendment in this 
condition. 


12 Fly ash shall be collected in dry form and shall explore the 
possibility that storage facility (silo) of fly ash should be at 
least for one day. Un-utilized fly ash shall be disposed off 
in the ash pond in the form of high concentration slurry 
disposal. Industry shall also monitor mercury and other 
heavy metals (As, Hg, Cr, Pb etc.) in the bottom ash as 
also in the effluents from the ash 
pond. No ash shall be disposed off in low lying area/mine 
for void filling. 


A letter via XGN and also 
through hard copy is 
submitted to MPPCB vide 
No. 
SPL/EHS/PCB/CTO/2017-
18/47, dated 17-July-17 
requesting for the 
amendment in this 
condition. 


13 Ash pond shall be lined with HDPE/LDPE lining or any 
other suitable impermeable media such that no leachates 
take place at any point of time. Ash pond water shall be 
re-circulated and utilized in the process or other beneficial 
purposes in the plant. 


Lining system is provided 
in the ash pond to prevent 
any lechate. 
Piezometers are installed 
along the ash pond and 
water level and quality is 
reported to the 
MoEF&CC/CPCB/MPPCB.  


14 Water table depletion study in and around the project area 
shall be carried out by the industry. All possible efforts 
including rain water harvesting to recharge ground water 
shall be taken up for the ground water enrichment in 
consultation with the Central Ground Water Authority. 


A letter via XGN and also 
through hard copy is 
submitted to MPPCB vide 
No. 
SPL/EHS/PCB/CTO/2017-
18/47, dated 17-July-17 







 


 


requesting for the waiver 
of this condition. 
Rain water Harvesting 
system implemented at 
site in consultation with 
CGWA. 


15 Industry shall maintain minimum required flow in the 
channel/rivers (as applicable) even in the lean season. 


A letter via XGN and also 
through hard copy is 
submitted to MPPCB vide 
No. 
SPL/EHS/PCB/CTO/2017-
18/47, dated 17-July-17 
requesting for the waiver 
of this condition. 
 


16  Industry shall regenerate the village ponds/surface water 
bodies located within 5 km radius of the project site as a 
part of its social welfare activities. 


Noted. 


 CONDITIONS PERTAINING TO AIR (PREVENTION & 
CONTROL OF POLLUTION) ACT 1981 :- 


 


1.1 The applicant shall provide comprehensive air pollution 
control system consisting of control equipments as per the 
proposal submitted to the Board with reference to 
generation of emission and same shall be operated & 
maintained continuously so as to achieve the level of 
pollutants to the following standards:- 
 


Name of 
Section 


Capacity Stack 
Height 


Control 
equipments to 
be installed 


PM, 
SOx,NOx,Hg 
(mg/Nm3) 


Baby 
Boiler 


Temp. 
only for 
startup 


35 Hood cover 150 


Boiler Tri flue 
chimneys 


275 Bag filter,dust 
collector, dust 
suppressor,ESP, 
gravity settling 
chambers, green 
Belt, 
heater/furnace, 
Low sulphur 
Fuel, Hood 
cover, Low Nox 
burner. 


50,200,300, 
0.03 


 


A letter via XGN and also 
through hard copy is 
submitted to MPPCB vide 
No. 
SPL/EHS/PCB/CTO/2017-
18/47, dated 17-July-17 
requesting for the 
amendment in this 
condition. The condition as 
notified by MoEF dated 
11th September 2017 
requires TPPs to comply 
with the requirements by 
31st March 2022. 
However, the stack 
monitoring of desired 
parameters is carried out 
regularly report is being 
submitted to 
MPPCB/CPCB and 
MoEF&CC.  


1.2 The applicant shall observe the following fuel pattern: 
 
Name of Fuel Quantity 
Coal 344.3 tonne /hr/unit 
HSD 7 kilolitre 


 


A letter via XGN and also 
through hard copy is 
submitted to MPPCB vide 
No. 
SPL/EHS/PCB/CTO/2017-
18/47, dated 17-July-17 
requesting for the 
amendment in this 
condition. 







 


 


2 Ambient air quality at the boundary of the industry/unit 
premises shall be monitored and reported to the Board 
regularly on quarterly basis: The Ambient air quality norms 
are prescribed in MoEF gazette notification no. 
GSR/826(E), dated: 16/11/09. Some of the parameters 
are as follows: 
a. Particulate Matter (less than 10 micron) - 100 
microgram/cubic meter (PM10 mg/m3 24 hrs. basis) 
b. Particulate Matter (less than 2.5 micron) - 60 -"- (PM25 
µ g/m3  24 hrs. basis) 
c. Sulphur Dioxide [SO2] (24 hrs. Basis) - 80 -"- 
d. Nitrogen Oxides [NOx] (24 hrs. Basis) - 80 -"- 
e. Carbon Monoxide [CO] (8 hrs. Basis) - 2000 -"- 


Ambient air quality is 
being monitored at 06 
locations, twice in a week 
for SO2, NOx, PM 2.5, PM 
10 and CO, report is being 
submitted to 
MPPCB/CPCB and 
MoEF&CC.  
 
 
 
 
 
 
 
 
 


3  The industry shall take adequate measures for control of 
noise level generated from industrial activities within the 
premises less than 75 dB(A) during day time and 70 dB 
(A) during night time. 


Noises generating devices 
/ machines are designed 
for low noise levels 
adopting appropriate 
design and state of the art 
technology. 
Proper Noise barriers/ 
shields etc. are provided in 
the equipment where ever 
required. 


4 
The industry/unit shall make the necessary arrangements 
for control of the fugitive emission from any source of 
emission/section/activities. 
 


Complied. 
Fugitive emission is 
controlled by the 
installation of rain-gun 
type water sprinklers in 
coal stack yard, dust 
suppression system at 
coal transfer points and 
dust extraction systems at 
coal / as silos / bunkers. 
All the major roads within 
plant are also made pucca 
to avoid any fugitive 
emissions. 


5 
All other fugitive emission sources such as leakages, 
seepages, spillages etc shall be ensured to be plugged or 
sealed or made airtight to avoid the public nuisance. 
 


Being Complied. 


6 All the internal roads shall be made pucca to control the 
fugitive emissions of particulate matter generated due to 
transportation and internal movements. Good 
housekeeping practices shall be adopted to avoid 


Complied. 
All the main internal roads 
are made pucca. 
Good housekeeping is in 







 


 


leakages, seepages, spillages etc. practice. 
 Additional Air condition:- (if any) :-  
1  Industry shall have to provide adequate pollution control 


arrangement at all points and non point sources. Suitable 
air pollution control equipments shall be installed for the 
control of fugitive emission during the 
handling/transportation of raw material and fly ash etc. 


Being Complied. 
Bag filters are installed 
and operational in 
Intermediate and Main fly 
ash Silos. 
 
Two tri flue stacks of 275 
meter height each area 
constructed for the better 
dispersion of gaseous and 
particulate emissions. 
 
Low Nox burners are 
installed to restrict the Nox 
emissions. 
Electrostatic Precipitators 
of desired efficiency are 
operational.  
 
 
 


2 In case of coal being imported industry shall install sulphur 
recovery system for control of sulphur dioxide emission. 
Provision for installation of sluphur recovery plant in future 
shall be made in the plant layout by leaving open space 
reserved for this purpose. 


Coal from the plant is used 
from the dedicated captive 
mine located at a distance 
of of approx. 25 kms. 
However, space provision 
for FGD has been 
earmarked in plant layout. 


3  Industry shall reach to an agreement with cement 
manufacturing units for complete utilization of generated 
fly ash, copies of such agreements shall be submitted to 
MPPCB before application for consent to operate is made. 


A letter via XGN and also 
through hard copy is 
submitted to MPPCB vide 
No. 
SPL/EHS/PCB/CTO/2017-
18/47, dated 17-July-17 
requesting for the 
amendment in this 
condition. 


4  Ash and sulphur contents in the coal shall not exceed 
34% and 0.5% respectively at any given time. 


Being complied. 


5 Continuous automatic monitoring system and opacity 
meter shall be installed for monitoring of emission level of 
particulate matter, oxides of sulphur and nitrogen both in 
the ambient air and in the stack.  Permanent ambient air 
monitoring stations, in all the directions shall be provided. 


Three numbers of 
Continuous ambient Air 
Quality Monitoring 
Stations (CAAQMS) are 
installed in plant premises. 
Continuous Emission 
Monitoring System 
(CEMS) is installed in the 
stacks.  







 


 


6 Real-time online continuous air monitoring system shall be 
installed with dedicated network sharing with MPPCB and 
CPCB and activate the availability of data transfer within 
15 days. 


03 No. CAAQMS are 
installed & operational and 
data is being transferred to 
CPCB server on real time 
basis. 
 


7 Dry fly ash collection system shall be installed for regular 
disposal of generated fly ash in dry form. Fly ash and 
bottom ash generated during the process shall be utilized 
as per the provisions of Fly Ash Notification for beneficial 
uses such as brick making, road construction, cement 
making etc. 


Dry Fly Ash collection 
system is in place. 
Dry Fly Ash is being used 
for cement Industries, Ash 
Brick Plants, ready Mix 
concrete & also for filling 
of low lying areas. 
Bottom ash along with the 
unused fly ash is disposed 
on in ash pond in wet 
slurry mode. 


8  Industry shall install adequate dust extraction and dust 
suppression system to control fugitive emissions from the 
crushing house, dumper, conveyor belt, moving vehicles, 
pneumatic compressors, raw material handling and other 
vulnerable dusty areas. 


Being Complied. 
Dust extraction and 
suppression systems are 
provided at all the dust 
generation sources. 
Regular water sprinkling is 
carried out at roads to 
control fugitive dust 
generation. 
 


9  For control of Nitrogen oxides of nitrogen, industry shall 
install low nitrogen oxide burner. 


Complied. 
Low Nox burner are 
installed. 


10 Regular monitoring of ground level concentration of SO2, 
NOx, PM2.5 and PM10 and Hg shall be carried out in the 
impact zone and records shall be maintained. If at any 
stage these levels are found to exceed the prescribed 
limits, necessary control measures shall be taken 
immediately. 


 


Complied 


 GENERAL CONDITIONS:  
1 The non hazardous solid waste arresting in the 


industry/unit/unit premises sweeping, etc. be disposed off 
scientifically so as not to cause any nuisance/pollution. 
The applicant shall take necessary permission from civic 
authorities for disposal to dumping site.  If required. 
Non Hazardous Solid wastes:- 


Type of waste                Quantity                                     Disposal 
Scrap/plastic packing material wood, card bags, gunny bags etc. Disposed 
off. 


 


 
Solid waste is being 
disposed of through 
Singrauli Municipal 
Corporation authorized 
vendor - M/s. 
SAHBHAGITA.  
Steel & iron scraps are 
being sold to recyclers.  
 
 
 







 


 


 
 
 


2  The applicant shall allow the staff of Madhya Pradesh 
Pollution Control Board and/or their authorized 
representative, upon the representation of credentials: 
a. To inspect raw material stock, manufacturing 
processes, reactors, premises etc to perform the functions 
of the Board. 
b. To enter upon the applicant’s premises where an 
effluent source is located or in which any records are 
required to be kept under the terms and conditions of this 
Consent. 
c. To have access at reasonable times to any records 
required to be kept under the terms and conditions of this 
Consent. 
d. To inspect at reasonable times any monitoring 
equipment or monitoring method required in this Consent: 
or, 
e. To sample at reasonable times any discharge or 
pollutants. 


Being Complied. 


3 This consent/authorization is transferable, in case of 
change of ownership/management and addresses of new 
Owner/partner/Directors/proprietor should immediately 
apply for the same. 


Noted for Compliance. 


4  The issuance of this Consent does not convey any 
property rights in either real or personal property or any 
exclusive privileges, nor does it authorize any invasion of 
personal rights, nor any infringement of Central, State or 
local laws or regulations. 


Noted & Agreed. 


5 
This consent is granted in respect of Water pollution 
control Act 1974 or Air Pollution Control act, 1981 or 
Authorization under the provisions of Hazardous and 
other Waste (Management & Tran boundary Movement) 
Rules 2016 only and does not relate to any other 
Department/Agencies. License required from other 
Department/Agencies have to be obtained by the unit 
separately and have to comply separately as per there Act 
/ Rules. 
 


Noted & Agreed 


6 Balance consent/authorization fee, if any shall be 
recoverable by the Board even at a later date. 


Noted & agreed. 


7 The applicant shall submit such information, forms and 
fees as required by the board not letter than 180 day prior 
to the date of expiration of this consent/authorization 
 


Noted and agreed 


8 Knowingly making any false statement for obtaining 
consent or compliance of consent conditions shall result in 
the imposition of criminal penalties as provided under the 


Noted & agreed. 







 


 


section 42(g) of the Water Act or section 38 (g) of the Air 
Act. 


9 After notice and opportunity for the hearing, this consent 
may be modified, suspended or revoked by the Board in 
whole or in part during its term for cause including, but not 
limited to, the following : 
(a) Violation of any terms and conditions of this Consent. 
(b) Obtaining this Consent by misrepresentation of failure 
to disclose fully all relevant facts. 
(c) A change in any condition that requires temporary or 
permanent reduction or elimination of the authorized 
discharge. 


Noted & agreed. 


10 On violation of any of the above-mentioned conditions the 
consent granted will automatically be taken as canceled 
and necessary action will be initiated against the industry. 


Noted & agreed. 


 Additional condition:- (if any) :-  
1  Industry shall comply with the condition mentioned in the 


environmental clearance issued by GoI, MoEF, New Delhi 
vide letter No. J-13011/15/2006-IA.II(T) dated: 23/11/06 
and amended Environmental Clearance dated: 21/07/09. 


Being Complied. 


2  The Industry shall install Outdoor HD Industrial grade 
IP(Internet Protocol) Cameras with pan-Tilt-Zoom(PTZ) 
feature, minimum focal length 5X with night vision facility 
and temper proof mechanism at suitable location to 
display all emission sources and effluent discharge point 
and connect the same with Environment Surveillance 
Centre, MP Pollution control board Bhopal for remote 
surveillance.  


IP based Camera is 
Installed and connects 
with Environment 
Surveillance Centre, of 
CPCB/MPPCB.  


3 Industry shall submit time bound Action Plan for Fly Ash 
utilization within 30 days to comply with the provision of 
Fly Ash utilization Notification Nov. 2009 & Jan. 2016. 
 


A time bound action plan 
is already submitted vide 
letter no. 
SPL/ENV/PCB/CTO/2016-
17/33 dated; 01-April-17. 


4  Industry should also encourage units engaged in fly ash 
based building products; other alternatives mentioned in 
fly ash Notification shall be Explored to enhance fly ash 
utilization. 


Noted & agreed. 


5  Necessary funds should be provided in the project for 
implementation of the above mentioned conditions and 
environmental safeguards. The funds earmarked for the 
environmental protection measures should not be diverted 
for other purposes and year wise expenditure should be 
reported to this Board. 


Separate budget allocated 
for Environmental 
protection measures, year 
wise expenditure reported 
to the board in 
Environmental Statement 
report. 


6  Industry shall comply with all the provisions of 
Environment (Protection) amended Rules, 2014 published 
by Govt. of India in Gazette Notification dt. 02.01.2014. 


Noted for Compliance. 


7  Industry shall comply with all the provisions of Office 
Memorandum issued by MoEF & CC published by Govt. 
of India vide letter dt. 26.08.2015 regarding Protocol for 


A letter via XGN and also 
through hard copy is 
submitted to MPPCB vide 







 


 


sampling, analysis of coal. No. 
SPL/EHS/PCB/CTO/2017-
18/47, dated 17-July-17 
requesting for the waiver 
of this condition 


8  Industry shall submit compliance and monitoring report 
through any recognized laboratory accredited by NABL of 
conditions and parameters mentioned in EC issued by 
MoEF and consents of Board in every six months. 


All Environmental 
Monitoring is being carried 
out by MOEF& CC and 
NABL approved lab and 
compliance report is being 
submitted to the 
MPEF&CC and MPPCB in 
every six months. 


9 Industry shall insure continuous operation of ammonia flue 
gas conditioning system all the time for this a log book 
shall be maintained showing daily quantity of ammonia 
used, rate of dosing, date & source & quantity of ammonia 
purchased for this purpose. 
 


A letter via XGN and also 
through hard copy is 
submitted to MPPCB vide 
No. 
SPL/EHS/PCB/CTO/2017-
18/47, dated 17-July-17 
requesting for the 
amendment in this 
condition. 


10 Massive plantation shall be undertaken under the 
guidance of Forest Department/Horticulture expert, local 
species shall be planted. The pond area should be 
covered with plantation all around the periphery Min. 50 
meter width. Plantation shall be developed in 200 meter 
width towards the residential colony or village. 
 


 As on date 380442 
plantation done over an 
area of 553.34 acre with 
80 % survival rate. 


 
 
 


9.2 PENDING LEGAL CASES 


107) There are a total of 31 legal cases related to Sasan UMPP and Sasan Coal Mines.  
Majority of the cases are related to R&R benefits or title dispute or land dispute.  Out 
of these 31 cases, 25 cases have been disposed so far and order has been passed 
in favour of SPL in all of these 25 cases. Remaining 6 cases are pending in High 
Court at Jabalpur. Nature of dispute of 4 pending cases are relates to claim for R&R 
benefits and remaining two are related to land ownership dispute among title 
holders.  No environment and safety related legal case is pending. 
 
 


9.3 KEY ESHS RELATED LEGISLATIVE UPDATE & MEDIA REPORTING 


108) There was a gazette notification on December 07, 2015 under the Environment 
(Protection) Rules, 1986 by the Ministry of Environment, Forests and Climate 
Change, Government of India for following requirements:  
a) Water consumption limit for all thermal power plants has been enforced by 


addition of the clause “All existing cooling tower based power plants reduce 







 


 


specific water consumption up to maximum of 3.5 m3 per MW within a period of 
two years from the date of publication of the notification”. 


b) All thermal power plants installed after January 01, 2003 up to December 31, 
2016 will require the compliance of the following emission standards within two 
years of publication of the notification: 
 Particulate matter (PM): 50 mg/Nm3 
 Sulphur dioxide (SO2): 200 mg/Nm3 (for all units of >500 MW) 
 Oxides of nitrogen (NOx): 300 mg/Nm3 
 Mercury (Hg): 0.03 mg/Nm3 


 
109) In response to the progress on the compliance status of the new standards, SPL has 


taken up following actions: 
 
a) Worked out technical specifications for floating tender for installation of control 


systems; 
b) Filed a petition with Central Electricity Regulatory Commission for revision of tariff 


on requirement of capital investment due to change of law for environmental 
controls required as per the above mentioned notification of Government of India.  
CERC directed to CEA to provide baseline price and technical specifications to 
enable CEA take decision on the requirement.   


c) Compliance of the new standards as per Government of India stipulated 
timelines. 


d) SPL has already submitted details to CEA ask by them  in a prescribed format for 
suggestion of  FGD technology and capital and opex cost recovery approval.  
 


 
9.4 CUMULATIVE IMPACTS OF PROPOSED OR FUTURE PROJECTS  


110) The environmental monitoring being conducted shows the quality comparable over 
the last three years.   
 


111) No new power plant or other industrial development in the area surrounding Sasan 
UMPP has taken up in recent past or proposed in the near future hence, no 
cumulative impacts are anticipated. 
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1. INTRODUCTION 


Sasan Ultra Mega Power Project (UMPP) is a Government of India’s (GOI) initiative for 
building large scale power projects in India.  Based on the international tariff based 
competitive bidding, Reliance Power Limited (RPower) was declared as a successful 
bidder. 100% share holding of Sasan Power Ltd (SPL) was acquired by RPower on 
01.08.2007. 


SPL wholly owned subsidiary of RPower has developed Sasan UMPP on Build, Own & 
Operate (BOO) basis. Sasan UMPP is a 3960 MW pit-head coal based power project and 
supplying power at extremely competitive levelised tariff, benefiting 42 Crore of population 
in the seven states (Madhya Pradesh, Uttar Pradesh, Delhi, Rajasthan, Punjab, Haryana 
and Uttaranchal). 


Sasan UMPP is based on supercritical technology comprising of 6 units of 660 MW each, 
totalling to 3960 MW. The boilers, turbines and generators supplied by Shanghai Electric 
Group Company Limited (SEC), China, an Original Equipment Manufacturer (OEM) of 
international repute.  


The power plant is located near village Sasan of District Singrauli, Madhya Pradesh. 


Nearest Airport is Varanasi located at distance of about 250 km from plant site and nearest 
railway station is Shakti Nagar railway station, Uttar Pradesh located at a distance of 18 km. 
Waidhan is the nearest town located at a distance of 12 km. 


A Power Purchase Agreement (PPA) has been signed between SPL and 14 Procurers from 
7 States for sale of power on August 7, 2007.  


Water requirement of around 12,532 cu. meter / hour is met from Govind Vallabh Pant 
Sagar reservoir, which is located at a distance of about 25 km from the plant site. Water 
supply Agreement signed with Water Resource Department, Govt of Madhya Pradesh on 
January 5, 2013 for drawl of water from Govind Vallabh Pant Sagar reservoir. 


Power generated from the project is evacuated at 765 kV and 400 kV voltage levels through 
2 transmission lines of 765 kV and 4 transmission lines of 400 kV, which is connected to the 
National Grid. As per the PPA, Procurers are responsible to ensure availability of 
transmission line for power evacuation. 


The Project has been allotted captive coal mines namely Moher, Moher Amlohri Extn and 
Chattrasal which are about 22 km & 40km from the power plant site. Transportation of coal 
from the mines to the plant is carried out through single flight covered Overland Conveyor 
(OLC), hence no dust generation en-route. The coal transportation by OLC ensures that 
polluting diesel fuel is not used for transporting coal. Secondly, the OLC is provided with 
hood to ensure that coal dust doesn’t spread out to pollute the milieu while the coal is being 
transported.   


The environmental clearance for power plant was accorded on November 23, 2006 by 
Ministry of Environment and Forests (MoEF), Government of India (GoI) and Forest 
clearance for diversion of 321 Ha forest land received on April 16, 2009.  







Page 6 of 77 
 


The total land allocated for the power plant is 1506 Ha for Main plant, Township, Ash dyke 
and Over Land Conveyor. Out of this, land for Main plant area is 821Ha, land for township 
is 181 Ha, for ash dyke is 329 Ha, for ash pipeline, water intake & roads is 96 Ha, coal 
transportation requires 79Ha and for coal mines 3012 Ha.  


First Unit of 660 MW was commission in Mar 2013, subsequent units are commissioned in 
phased manner and last Unit was commissioned on Mar 2015. During the year FY2015-16 
the power plant has achieved PLF of 89.9% which is best among all large power stations in 
India. 


The Power plant has received several prestigious awards received for its best performance 
in the area of Environment, Safety and Corporate Social Responsibility (CSR).   


2. PURPOSE OF THE REPORT 


SPL has obtained funding from various banks and international financial institutions 
(Lenders). SPL committed to comply with Equator’s Principle (July 2006 edition) and the 
requirements of the performance standards of International Finance Corporation (IFC) as 
per the Financing Agreement signed with the Lenders.  


The Annual Report (AMR) has been prepared to present the Annual status of the 
environment, health & safety and social performance of the project during the period April 
2015  till March 2016 as a part of loan covenant clause no 6.2.5 


 The purpose of this Annual EHS & S Compliance Monitoring Report 2015-2016 is to: 


 Review implementation of environmental mitigation and enhancement measures 
 Review Social Monitoring Plan for the project,  
 Review environmental monitoring plan for the project, and 


3. SCOPE OF REPORT 


The scope of the AMR covers all environment and social activities associated operation 
period of Power Plant. Scope of work prescribed by the US Exim bank has been used to 
structure the report. The report broadly covers status update of various environmental, 
health, safety and social activities under taken/initiated by the Company. 


Operation Phase Management 


Operations Related EHS, Security and Social (EHSSS) Management 


Labour and Working Conditions 


Pollution Prevention and Abatement  


Communities Health, Safety and Security 


Land Acquisition and R&R  


Biodiversity 


Conformance  


Cumulative Impacts 
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4. EXECUTIVE SUMMARY   


During the year FY2015-16 gross generation from the power station is 31261 MUs clocking 
89.9% PLF, which is the best amongst all the power stations in the country.   


SPL has made substantial investment into air, water, noise pollution control technology and 
demonstrates its commitment to continually improving environmental performance. 


Each unit is provided with Electrostatic precipitator (ESP) with efficiency of 99.96% to 
control particulate emission below 50 mg/NM3 and low NOx burners to reduce NOx 
emission from the Units.  


Two chimney of triple flue has been constructed with 275 mtr height as per the condition of 
environment clearance and Continuous Emission Monitoring Station (CEMS) is installed in 
all six Units for monitoring of flue gas emission  


3 nos. of Continuous Ambient Air Quality Monitoring Station (CAAQMS) have been installed 
and Online effluent Monitoring System installed at the outlet of CMB & data is being 
uploaded on CPCB server. Environmental Parameter display board is installed near main 
gate.  


The specific water consumption for FY2015-16 is 1.84 Cum per MWh. SPL has constructed 
Rainwater Harvesting pond and recharge pits inside the plant premises and are service. 


The project is managed by a team of highly skilled professionals with a World Class 
environment and Safety management team producing top performance. Over 700 
personals are deployed by SPL for O&M of plant and about 3000 skilled and unskilled 
labour has been deployed through various contractors for operation and maintenance 
assistance of the plant. 
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5. COMPLIANCE STATUS OF CONSTRUCTION PERMITS  


SPL has obtained clearances and approvals (Environmental Clearance, Forest Clearance, 
Chimney Height Clearance, Permission to Establish, Water Allocation) required for setting 
up of power plant including. Consent/permission to operate received from MP Pollution 
Control Board for operation of all six Units. SPL has signed connectivity agreement with 
CTU for connecting the power station with national grid. 


List of applicable Permits and clearances during construction are tabulated below:  


 
Table 1: Permits and Clearances 


SN Requirement  Issuing 
Agency 


Date of Issue \ 
Revalidated Date 


Validity  


1 Environment 
Clearance(EC) 


MoEF 23-Nov-06 22-Nov-16 
(Construction Completed) 19-April-12 


2 Stack height 
clearance 


Air Port 
Authority of 


India 


12-Jan-07 27-May-19 
(Construction Completed) 


28-May-12 


3 Defence 
Clearance 


Ministry of 
Defence 


16-Dec-08 One time approval obtained 
during construction and was 
renewed 


4 Forest 
Clearance 


MoEF St – I - 03-Dec-08 
St – II - 16-Apr-09 


One time approval obtained 
before construction started. 


5 Consent to 
Establish (CTE) 


MPPCB 13-Feb-07 
23-Nov-2010 


CTE issued for 5 X 800 MW 
initially was amended later to 
6 X 660MW 


6 CTO  
(6 X 660 MW)  


MPPCB 29-03-2016 31.03.2017 


7 Hazardous 
Waste Auth. 


MPPCB         25-07-2015 
 


                28.02.2018 


8. Bio Medical 
Waste Auth. 


MPPCB         02-03-2014 
 


                 30.11.2016 


 
As a part of compliance of stipulations, SPL submits its six monthly compliance status to 
MoEF at Regional Office in Bhopal, Central Pollution Control Board in New Delhi and MP 
State Pollution Control Board. 
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6. UPDATE ON ENVIRONMENT MANAGEMENT SYSTEM 


 
The Environmental & Social Impact Assessment (ESIA) and ESMP documentation provides 
the details of the work carried out and recommends necessary actions and commitments to 
minimise, mitigate and monitor potential adverse impacts. 


The Environment and Social Management Plan (ESMP) outlines the environmental 
management system that is being implemented during construction and operation of the 
project for minimization of deleterious effects and implementation of enhancement 
measures. The ESMP monitors and manages environmental, social aspects and issues 
during construction and operation phase by: 


 Identifying potential environmental impacts; 
 Recommending mitigation measures for the negative impacts; 
 Identifying opportunities for enhancement measures; 


 Providing an organizational framework for operating Environment Management System 
and other functions of the project by assigning roles and responsibilities for 
environmental monitoring and management; 


 


Various environmental protection / control measures implemented in the project in 
compliance to ESMP / Environment Protection Acts and IFC Standards are given below:    


The Steam Generator is 660MW once-through boiler, spiral tube, single furnace, once 
reheat, balanced draft, dry ash extraction, all steel suspended structure, ぃ shape and semi-
outdoor design of supercritical technology which is more efficient and results lesser 
emissions as compared to subcritical boiler. 


The boiler serves 660MW class turbo-unit with the characteristics of supercritical 
parameter, variable-pressure operation.  


This project uses the technology of compound air classification Low NOx burners and each 
boiler is equipped with four pass Electrostatic Precipitator (ESP) with 99.96% efficiency. 
Flue gas from the boiler pass through the ESP and fly ash is collected in the hopper of ESP 
by electrostatic action. At flue gas exit the Particulate Matter (PM) level is maintained below 
50 mg/ Nm3, which is the limit specified in the Environment Clearance. 


In compliance conditions stipulated under Environment Clearance 2 nos. Of 275 mtr height 
tri flue chimneys have been constructed.  


Continuous Emission Monitoring System (CEMS) is installed in each unit at stack for 
monitoring of flue gas emission parameters during unit operation. CEMS instrument 
monitors CO2, SOx, NOx and PM parameter in the flue gas. The online data is linked to 
CPCB server for monitoring. The results monitored through CEMS as well as Iso-kinetic 
sampling were observed to be well within the stipulated norms.  


The off-line Monitoring results are given below  







Units  Parameters  Apr-15 May-15 Jun-15 Jul-15 Aug-15 Sep-15 Oct-15 Nov-15 Dec-15 Jan-16 Feb-16 Mar-16 


Unit  1 


PM (mg/Nm3) 45.9 46.3 45.2 48.95 49.55 47.42 44.61 45.39 45.39 42.45 46.78 44.26 


SO2  (mg/Nm3) 745.4 750.6 740.5 744.26 614.8 592.08 720.57 726.92 726.92 732.66 735.26 720.37 


NOX  (mg/Nm3) 110.2 120.7 125.3 164.82 158.8 151.34 158.02 159.71 159.71 178.18 181.2 186.42 


CO  (mg/Nm3) 8.7 8.5 8.7 9.98 8.07 7.65 7.99 8.34 8.34 7.99 8.63 8.2 


Unit  2 


PM (mg/Nm3) 43.8 41.9 40.7 45.78 48.24 45.07 45.61 43.2 40.72 41.6 43.97 47.69 


SO2  (mg/Nm3) 740.7 746.5 744.7 728.25 638.82 604.86 730.5 715.6 610 723.48 760.29 746.71 


NOX  (mg/Nm3) 112.6 117.6 120.6 161.47 156.7 158.48 168.61 154.9 156.84 172.52 182.62 181.39 


CO  (mg/Nm3) 7.8 8.7 7.6 8.65 8.98 8.12 7.68 7.68 8.61 8.82 7.99 8.45 


Unit  3 


PM (mg/Nm3) 44.9 45.4 46.4 44.84 48.42 42.29 45.32 45.16 40.72 40.42 44.26 41.45 


SO2  (mg/Nm3) 730.5 735.5 740.2 732.16 708.62 576.29 725.21 721.91 610 733.2 765.92 742.09 


NOX  (mg/Nm3) 115.8 120.5 126.8 178.22 166.28 164.74 179.54 155.3 156.48 178.61 184.51 180.19 


CO  (mg/Nm3) 8.5 8.6 8.9 8.48 8.12 8.62 8.44 8.02 8.61 8.37 8.1 7.99 


Unit  4 


PM (mg/Nm3) 40.5 42.7 41.8 43.89 31.51 40.21 46.87 46.39 45.7 44.68 44.26 43.82 


SO2  (mg/Nm3) 738.6 740.5 745.9 741.24 730.52 670.35 746.36 724.6 730.94 778.55 765.92 752.21 


NOX  (mg/Nm3) 110.8 115.2 122.6 168.25 162.68 162.54 170.36 160.71 162.81 175.29 184.51 181.36 


CO  (mg/Nm3) 8.6 8.2 8.9 7.86 8.14 8.44 8.21 8.62 8.78 8.94 8.1 8.01 


Unit  5 


PM (mg/Nm3) 46.7 42.7 44.8 43.88 48.77 43.85 46.54 45.81 44.18 46.2 42.69 45.73 


SO2  (mg/Nm3) 744.3 743.3 740.7 741.48 738.14 641.13 730.65 725.31 728.26 770.73 769.29 759.25 


NOX  (mg/Nm3) 115.4 118.4 134.2 162.14 168.4 172.56 165.81 161.2 163.43 172.48 181.36 179.65 


CO  (mg/Nm3) 8.4 8.4 8.5 8.42 8.22 7.98 7.99 8.09 7.99 8.9 8.06 8.06 


Unit  6 


PM (mg/Nm3) 43.8 44.8 44.9 46.2 41.94 39.11 47.01 43.96 43.94 43.99 46.82 42.99 


SO2  (mg/Nm3) 741.5 744.5 750.2 738.28 732.88 595.74 740.63 721.66 744 752.02 750.69 742.62 


NOX  (mg/Nm3) 113.4 117.4 119.5 158.42 148.14 173.54 160.25 156.54 159.29 174.61 180.91 175.69 


CO  (mg/Nm3) 8.9 8.8 8.7 8.44 9.02 7.58 8.37 7.26 7.98 8.72 8.67 8.29 


 


 







The dust suppression system is provided at coal transfer points and Dust extraction 
systems (Bag filters) are provided at coal / ash silos / bunkers / crusher house to control 
fugitive dust emission  


 A single flight covered Over Land Conveyor (OLC) has been installed for transportation of 
Coal from coal mine to power plant. No en-route transfer point ensures no dust generation 
at any point of time.  Also, the use of OLC ensures that the usage of polluting diesel fuel is 
totally eliminated in the transportation of coal. 


6.1 Plant Effluent Treatment 
 


A 150 m3/hr capacity effluent treatment plant (ETP) is operational. All industrial effluents 
are neutralised at source and transferred to ETP for further treatment. The treated water is 
checked for its quality and reused for ash conveying, Green belt development & sprinkling 
purposes. ETP discharged water quality is regularly monitored and detail is given below  


 


 


 
6.2 Guard Pond / Central Monitoring Basin (CMB) 


 
A Guard Pond has been constructed near ETP plant, which act as an equalization basin for 
all treated and untreated effluents. It is estimated that up to 2500 m3/hr (in peak flow 
condition) of effluent flows to the Guard Pond. Treated effluent parameter is checked before 
discharged for reuse. Monitoring data is given in section 6.8.5 
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6.3 Sewage treatment plant (STP) 
 


A  MMBR based 70 KLD STP is installed and all the sewerage generated at various 
sources are connected to STP. Treated water is being used for horticulture purpose. 
Treated water quality is given in the section 6.8.6 


6.4 Coal settling pond 
 
There is coal settling pond for the treatment of coal slurry water coming from the CHP area. 
The water from the CHP area is first chemically treated for the settling of coal particles 
inside the pond and then is pumped back for the suppression of dust in the CHP area. 


6.5 Ash water recovery system 
 


Unutilised fly ash and bottom ash is discharged into Ash dyke in the slurry form. Water 
separated out from the ash slurry in the Ash dyke is recycled through Ash water 
recirculation system, which is treated and recycled /reused. 


All internal roads inside power plant are made of cement. Further regularly water sprinkling 
is also carried out in the road to suppress dust generation.  


6.6 Plantation 
 


The plantation is carried out in phased manner under green belt development programme 
to improve the floral environment of the adjoining area. Till date 2,34,808 saplings have 
been planted in 324 acres of 40 different saplings and about 80% is the survival rate.  
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6.7 Rain water Harvesting  
 


SPL has constructed rain water harvesting pond to recharge ground water  


 
1. Rain water Harvesting Pond with two recharge wells 
2. Rain water Harvesting Catch Pit (42 numbers) 


 
 Storm water drains are connected to recharging pit  
 


 
6.8 Environment Monitoring and compliances 


 
Three Continuous Ambient Air Quality Monitoring System, (CAAQMS) are installed within 
plant premises for continuous ambient air quality monitoring station (CAAQMS)  


Manual Ambient Air Quality Monitoring is performed twice a weak at six locations in around 
the plant area through a NABL accredited lab approved by MoEF and report are being 
submitted to Madhya Pradesh Pollution Control Board (MPPCB) and Ministry of 
Environment Forests & Climate Change (MoEF&CC) regularly. 


CAAQMS annual (FY -2015-16) Avg Data  


Parameters  Poorvanchal Camp  
Nr. UTC 
office  Colony  


PM10 55.51 52.39 55.04 
PM2.5 27.97 27.34 24.73 
SO2 16.61 16.56 16.64 


NOx 22.64 24.00 22.77 


   


6.8.1 Ambient Air Monitoring 
 
Environmental parameter Display Board is installed at Main Gate which displays real time 
basis ambient air quality 


 
Ambient air quality is being monitored by SPL on regular basis for PM10, PM2.5, SOx, NOx 
and CO. Data for the reporting period was reviewed and found that ambient air quality 
monitored at 6 locations has been within the standards prescribed by National ambient air 
quality (NAAQ) standards. Details are given below: 


 


Sasan Village  


Monitoring  
Season  Month   


PM10 
(µg/m 3) 


 
PM2.5(µg/m 3) 


SO2 
(µg/m 3) 


 
NOx(µg/m 3) CO(µg/m 3) 


Summer 


Apr-15 68.98 29.30 14.67 28.51 178.88 
May-15 61.58 28.47 14.31 28.35 178.88 


Average  65.28 28.89 14.49 28.43 178.88 
Monsoon  Jun-15 58.11 28.53 14.14 28.37 178.00 
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Sasan Village  


Monitoring  
Season  Month   


PM10 
(µg/m 3) 


 
PM2.5(µg/m 3) 


SO2 
(µg/m 3) 


 
NOx(µg/m 3) CO(µg/m 3) 


Jul-15 37.47 19.39 11.44 25.23 163.89 
Aug-15 31.54 19.93 10.21 20.92 141.97 
Sep-15 49.13 24.52 9.99 19.97 136.28 


Average  44.06 23.09 11.44 23.62 155.04 


Post 
Monsoon 


Oct-15 51.56 22.60 10.00 19.86 134.52 
Nov-15 52.06 21.83 10.29 19.57 143.78 


Average  51.81 22.21 10.15 19.72 139.15 


Winter  


Dec-15 53.69 25.93 10.56 20.93 145.84 


Jan-16 53.04 24.57 9.75 20.02 151.28 
Feb-16 55.66 25.60 9.74 20.58 160.62 


Average  54.13 25.37 10.02 20.51 152.58 


Summer  Mar-16 56.49 25.00 10.31 21.65 162.34 


 
 


Harrahawa  Village  


Monitoring  
Season  Month   


PM10 
(µg/m 3) 


 
PM2.5(µg/m 3) 


SO2 
(µg/m 3) 


 
NOx(µg/m 3) CO(µg/m 3) 


Summer 


Apr-15 68.18 28.34 12.86 24.93 163.38 
May-15 57.93 27.35 13.99 26.04 171.88 


Average  63.06 27.84 13.43 25.49 167.63 


Monsoon  


Jun-15 58.12 25.97 13.40 24.64 166.25 
Jul-15 36.90 21.20 10.58 25.07 150.52 
Aug-15 35.15 22.42 11.04 21.61 144.71 
Sep-15 49.91 25.13 10.68 19.98 138.47 


Average  45.02 23.68 11.42 22.82 149.99 


Post 
Monsoon 


Oct-15 50.20 23.77 10.51 20.67 140.98 
Nov-15 53.04 22.70 10.48 21.38 143.59 


Average  51.62 23.24 10.49 21.02 142.29 


Winter  


Dec-15 55.89 26.72 10.01 20.50 143.70 


Jan-16 53.37 24.04 9.72 20.22 153.61 
Feb-16 55.53 24.65 10.19 20.58 163.71 


Average  54.93 25.14 9.97 20.44 153.67 


Summer  Mar-16 54.76 25.34 9.73 21.94 160.03 


 


Construction office  


Monitoring  
Season  Month   


PM10 
(µg/m 3) 


 
PM2.5(µg/m 3) 


SO2 
(µg/m 3) 


 
NOx(µg/m 3) CO(µg/m 3) 


Summer 


Apr-15 67.48 28.29 13.43 26.32 178.63 
May-15 64.39 26.93 13.35 26.99 179.00 


Average  65.93 27.61 13.39 26.65 178.81 
Monsoon  Jun-15 56.68 23.43 13.73 25.88 172.00 
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Construction office  


Monitoring  
Season  Month   


PM10 
(µg/m 3) 


 
PM2.5(µg/m 3) 


SO2 
(µg/m 3) 


 
NOx(µg/m 3) CO(µg/m 3) 


Jul-15 40.12 22.44 11.60 27.53 156.35 
Aug-15 35.79 20.61 10.27 22.05 143.99 
Sep-15 51.90 23.45 10.16 19.46 147.13 


Average  46.12 22.48 11.44 23.73 154.87 


Post 
Monsoon 


Oct-15 51.94 21.77 10.33 19.63 145.05 
Nov-15 52.54 24.23 10.24 22.93 141.43 


Average  52.24 23.00 10.29 21.28 143.24 


Winter  


Dec-15 56.78 26.85 10.36 22.38 143.38 


Jan-16 54.23 24.70 10.07 20.81 153.24 
Feb-16 57.41 27.11 9.87 22.02 166.16 


Average  56.14 26.22 10.10 21.74 154.26 


Summer  Mar-16 56.20 26.11 9.73 21.94 160.03 


 


Township  


Monitoring  
Season  Month   


PM10 
(µg/m 3) 


 
PM2.5(µg/m 3) 


SO2 
(µg/m 3) 


 
NOx(µg/m 3) CO(µg/m 3) 


Summer 


Apr-15 60.40 27.94 12.70 24.64 156.13 
May-15 58.82 27.79 12.90 24.45 167.88 


Average  59.61 27.87 12.80 24.55 162.00 


Monsoon  


Jun-15 56.93 26.60 12.29 21.42 173.00 
Jul-15 38.81 22.59 11.33 23.06 151.50 
Aug-15 28.71 20.10 8.79 19.27 137.43 
Sep-15 45.11 23.14 10.23 20.16 139.93 


Average  42.39 23.11 10.66 20.97 150.47 


Post 
Monsoon 


Oct-15 43.69 20.73 9.82 23.40 138.77 
Nov-15 45.86 23.83 9.19 23.31 142.29 


Average  44.77 22.28 9.50 23.36 140.53 


Winter  


Dec-15 54.13 25.17 9.82 22.06 147.51 


Jan-16 51.38 23.17 9.88 21.09 153.45 
Feb-16 53.09 23.56 9.93 21.69 154.82 


Average  52.87 23.96 9.88 21.61 151.93 


Summer  Mar-16 52.21 22.32 9.66 20.61 153.07 


 


Siddhi Khurd Village 


Monitoring  
Season  Month   


PM10 
(µg/m 3) 


 PM2.5 
(µg/m 3) 


SO2 
(µg/m 3) 


 NOx 
(µg/m 3) 


CO 
(µg/m 3) 


Summer 


Apr-15 70.53 30.02 15.66 29.20 178.38 
May-15 63.28 29.81 14.55 28.54 185.75 


Average  66.90 29.92 15.10 28.87 182.06 


Monsoon  
Jun-15 57.78 30.92 15.12 29.02 193.25 
Jul-15 38.39 22.02 11.58 23.04 158.15 
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Siddhi Khurd Village 


Monitoring  
Season  Month   


PM10 
(µg/m 3) 


 PM2.5 
(µg/m 3) 


SO2 
(µg/m 3) 


 NOx 
(µg/m 3) 


CO 
(µg/m 3) 


Aug-15 31.31 22.09 10.36 21.45 142.73 
Sep-15 51.66 24.42 11.05 20.44 140.20 


Average  44.78 24.86 12.02 23.49 158.58 


Post 
Monsoon 


Oct-15 49.39 22.42 10.43 20.99 142.74 
Nov-15 46.99 22.78 10.27 20.91 143.62 


Average  48.19 22.60 10.35 20.95 143.18 


Winter  


Dec-15 55.02 25.84 10.20 21.18 148.01 


Jan-16 54.03 23.19 9.82 21.08 155.65 
Feb-16 54.68 23.63 9.55 21.24 157.69 


Average  54.58 24.22 9.86 21.17 153.78 


Summer  Mar-16 54.56 25.20 10.06 21.42 162.13 


 


Permanent Store  


Monitoring  
Season  Month   


PM10 
(µg/m 3) 


 PM2.5 
(µg/m 3) 


SO2 
(µg/m 3) 


 NOx 
(µg/m 3) 


CO 
(µg/m 3) 


Summer 


Apr-15 73.46 36.00 16.70 32.30 177.25 
May-15 65.26 33.69 16.60 31.67 177.25 


Average  69.36 34.84 16.65 31.98 177.25 


Monsoon  


Jun-15 61.06 33.88 16.51 31.32 178.50 
Jul-15 44.01 22.54 21.38 26.59 155.64 
Aug-15 38.84 23.27 12.29 22.35 145.36 
Sep-15 60.33 26.45 12.17 21.19 145.57 


Average  51.06 26.54 15.58 25.36 156.27 


Post 
Monsoon 


Oct-15 59.16 27.91 11.78 21.11 149.52 
Nov-15 58.25 26.29 11.25 21.32 153.30 


Average  58.70 27.10 11.51 21.21 151.41 


Winter  


Dec-15 58.29 28.74 10.25 20.74 153.22 
Jan-16 56.25 27.34 10.32 19.94 155.06 
Feb-16 57.52 28.29 10.19 21.16 165.28 


Average  57.35 28.12 10.25 20.61 157.85 


Summer  Mar-16 57.94 27.76 9.58 21.17 162.39 
 


The Continuous Ambient Air Quality Monitoring results for the reporting period well within 
the specified limits as per the Acts/ IFC standard 


  


6.8.2 GHG Emissions Monitoring 
 
Each unit provided with Continuous Emission Monitoring System (CEMS) at stack, which 
monitors real time basis Green house gas (GHG) emission from the Units. In case of CEMS 
equipment not available, emission data is reported based on proximate analysis basis.  
Regular GHG reports being submitted to Exim 
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Unit wise average GHG emission for the period FY 2015-16 is given below  
 


 
Unit No.  Aveg  CEMS Result 


(gm/kWh) 
1 798 
2 820 
3 800 
4 792 
5 799 
6 783 


 
 180 days average values are well within 850 g/kWh 
 


 


6.8.3 Surface Water and Groundwater Quality monitoring  
 


6.8.3.1 Ground Water Quality: 
 
The ground water is being monitored at 6 different locations which includes ground water 
sample drawn from Sasan, Sidhikhurd and Harrahawa village and also from the piezometer 
installed around the ash dyke & potable water samples collected from hand pumps tested 
against IS :10500 for its quality. All parameters are well within the specified limit as per the 
applicable standard. The monitoring data is given below   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
 







 
Parameters IS:10500 1991 


(Reaff:2012) 
Limits  


(Permissible 
Limits) 


Average data FY 2015-16 
Monitoring Location 


GW1 GW2 GW3 PW1 PW2 PW3 


pH 6.5-8.5 7.44 7.54 7.44 7.47 7.31 7.30 


Colour (Hazen 
Units) 


15 1.03 1.67 0.92 0.02 0.23 BDL 


Odour Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 


Turbidity (NTU) 5 BDL 0.67 0.47 BDL BDL BDL 


TDS (mg/l) 2000 375.82 362.18 348.27 78.4 56.44 83.33 


Total Alkalinity 
(mg/l) 


600 163.20 155.79 177.35 33.28 16.45 30.58 


Total Hardness as 
CaCO3(mg/l) 


600 187.04 177.01 186.36 46.11 30.60 51.23 


Calcium as 
Ca(mg/l) 


200 50.43 49.64 52.79 12.10 8.34 14.73 


Magnesium  as 
Mg(mg/l) 


100 13.67 16.71 13.59 3.21 2.16 3.65 


Free Residual 
Chlorine(mg/l) 


1 BDL BDL BDL BDL BDL BDL 


Total Ammonia 
(mg/l) 


0.5 BDL BDL BDL BDL BDL BDL 


Boron (mg/l) 1 BDL 0.16 BDL BDL BDL BDL 


Chloride as Cl 
(mg/l) 


1000 77.11 88.54 56.61 9.927 6.98 12.91 


SulphatesSO4 


(mg/l) 
400 19.85 24.29 18.00 1.21 1.28 1.27 


Fluorides as F 
(mg/l) 


1.5 0.75 0.78 0.77 0.56 0.55 0.57 


Nitrates as NO3 


(mg/l) 
45 7.70 8.62 5.90 1.03 0.92 0.11 


Phenolic 
Compounds (mg/l) 


0.002 BDL BDL BDL BDL BDL BDL 


Mineral oil (mg/l) 0.5 BDL BDL BDL BDL BDL BDL 


Sulphide  as H2S  
(mg/l) 


0.05 BDL BDL BDL BDL BDL BDL 


Anionic detergents 
(mg/l) 


1 BDL BDL BDL BDL BDL BDL 


Total Coli form 
(MPN/100ml) 


ND < 100 ml 
sample 


Absent Absent Absent Absent Absent Absent 


E. Coli 
(Nos/100ml) 


ND < 100 ml 
sample 


Absent Absent Absent Absent Absent Absent 


GW=Ground 
Water.  


GW1= Siddhi Khurd Village,GW2= Sasan Village,GW3= Harrahwa Village, 


PW = Potable 
Water PW1= Service Building Canteen, PW2= Township Canteen ,PW3= Poorvanchal (Canteen) 


 







6.8.3.2 Surface Water Quality: 
 
Surface water quality is being monitored at 3 locations against IS 2296 class C standard. 
Analysed data is given below. All the data were found within the class C limits of IS 2296 
standard. 
 


Surface WATER QUALITY  


Average Data FY 2015 -16 


Parameters  IS:2296 Monitoring Location  


Class 'C' Limits  SW1 SW2 SW3 


pH 6.5 to 8.5 7.4 7.6 7.6 


Colour  (Hazen Units) 300 107.2 98.1 98.0 


TDS (mg/l) 1500 388.9 244.7 265.4 


DO, Minimum (mg/l) 4 7.4 7.4 7.6 


BOD (mg/l) 3 1.1 0.9 1.0 


Cadmium as Cd (mg/l) 0.01 BDL BDL BDL 


Chloride as Cl (mg/l) 600 58.3 30.8 27.1 


Chromium as Cr6+ (mg/l) 0.05 BDL BDL BDL 
Cyanide CN (mg/l) 0.05 BDL BDL BDL 


Fluoride as F (mg/l) 1.5 0.7 0.6 0.6 


Selenium as Se (mg/l) 0.05 BDL BDL BDL 


Lead as Pb (mg/l) 0.1 0.0 BDL 0.0 


Sulphate as SO4(mg/l) 400 12.1 6.6 6.8 


Arsenic as As (mg/l) 0.2 BDL 0.0 BDL 


Copper as Cu (mg/l) 1.5 0.2 0.1 0.2 


Iron as Fe (mg/l) 50 1.1 2.1 1.2 


Zinc as Zn (mg/l) 15 0.9 0.7 1.0 


Phenolic Compound (mg/l) 0.005 BDL BDL BDL 
Anionic detergent  (mg/l) 1 BDL BDL BDL 


Oil and Grease (mg/l) 0.1 BDL BDL BDL 


Nitrate as NO3 (mg/l) 50 11.4 3.0 4.0 


SW= Surface Water                                                                        
SW1=Nalla Nr. Substation (Harrahwa Village), SW2=Mayar River ,SW3= Rihand River 


 
 


6.8.4 Wastewater Quality Monitoring 
 


The Industrial effluents connected into ETP for treatment. The treated water is reused /recycled 
for further use. The Table given below is the ETP discharged water quality 
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6.8.5 Effluent treatment plant Discharge 
 


S. 
No. Parameter  


ETP  Outlet water Analysis Results FY 2015-16 
Apr ’ 
15 


May’ 
15 


Jun ’ 
15 


Jul ’ 
15 Aug’15  


Sept  
’15 


Oct ‘ 
15 


Nov’  
15 


Dec’  
15 


Jan ’  
16 


Feb’  
16 


Mar’  
16 


1 pH 7.9 7.86 7.81 7.45 7.53 7.64 7.48 7.18 7.41 7.52 7.41 7.88 
2 BOD ( 


mg/l) 
6.5 8 7.24 2.66 4.62 6.82 4.78 2.16 2.84 3.12 2.84 2.98 


3 COD 
(mg/l) 


27 24 32 22.8 68 88 110.5 18 14 16.5 18.2 22.8 


4 TSS  
(mg/l) 


38 42.6 34.8 42 28 44 34 28 26 28 26 32 


5 O&G 
(mg/l) 


BDL BDL BDL 2.06 1.06 1.48 4.28 3.12 4.04 4.12 2.4 2.68 


 
The results reveal that the ETP discharge water is as per the stipulated standard.  
 
Online effluent monitoring system also been installed at the discharge of CBM to monitor 
treated water quality. 


6.8.6 Sewage Treatment plant (STP) Discharge 
 


S. 
No. 


Paramet
er 


STP  Outlet Analysis Results (FY 2015 -16) 


Apr ’15 May’ 
15 


Jun ’15 Jul ’ 
15 


Aug ’ 
15 


Sept ’
15 


Oct ’ 
15 


Nov
’15 


Dec’
15 


Jan ’
16 


Feb’
16 


Mar’
16 


1 pH 7.6 7.68 7.5 7.68 7.48 7.62 7.28 6.78 7.15 7.24 7.56 7.62 


2 BOD (30 
mg/l) 


5 6 6.2 4.06 2.66 6.28 6.62 7.62 4.92 4.56 5.44 6.78 


3 COD  
250mg/l) 


18.6 21.4 20 38.2 38.2 48.8 78.5 68.4 52.54 59.4 62.8 68.4 


4 TSS   
(100mg/l) 


15 22.1 18 22 42.2 30 42 46 42 48 40 42 


5 O&G    
(10mg/l) 


BDL BDL BDL 0.86 0.86 0.72 1.88 1.78 1.18 1.82 1.66 1.86 


 
The STP is working as per the design criteria to meet the stipulated standard for discharge.     


6.8.7 Ash Pond effluent: 
 
The ash pond effluent quality also tested for pH, TSS and O&G and found to be within the 
standards during the reporting period. 
 


Ash pond Effluent Analysis Results  
S. 


No. Parameters  Apr’15 
May’ 
15 Jun’15 


Jul’ 
15 


Aug’ 
15 Sept’15 


Oct’ 
15 Nov’15 Dec’15 Jan’16 Feb’16 Mar’16 


1 pH 7.5 7.48 7.53 7.68 7.55 7.82 7.68 7.11 7.24 7.12 7.25 7.22 


2 
Suspended 
Solid 25 32.4 38.6 32.4 28 46 32.4 40.8 42 40 44 42 


3 
Oil & 
Grease BDL BDL BDL BDL BDL 1.2 BDL BDL BDL BDL BDL BDL 
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6.8.8 Cooling tower blow down  
 
Regular monitoring of cooling water blown down water us carried out and results are given 
below  
 


S. 
N
o. Parameter 


Cooling Tower Blow Down Analysis Results  
Apr’1
5 


May’ 
15 


Jun’
15 


Jul’ 
15 


Aug’ 
15 


Sept’
15 


Oct’ 
15 


Nov’
15 


Dec’
15 


Jan’1
6 


Feb’1
6 


Mar’16 


1 


Free available 
chlorine (mg/l) 


BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL BDL 


2 
Zinc (mg/l) 0.75 0.79 0.76 0.042 0.038 0.408 0.208 0.138 0.134 0.132 0.138 0.126 


3 


Total 
Chromium 
(mg/l) 


0.1 0.11 0.09 0.54 0.048 0.024 0.008
4 


0.026 0.018
1 


0.024 0.018 0.0172 


4 
Phosphate 
(mg/l) 


1.50 1.58 1.52 0.018
2 


0.028 0.106 0.135 0.111 0.162 0.16 0.251 0.248 


 
 


6.8.9 Noise Quality Monitoring 
 


Ambient Noise Monitoring: 
 


Ambient noise is being monitored at six locations in and around plant. Based on the monitoring 
data collected from the various locations noise level is within the permissible limits during the 
reporting period.  


 
 


Locations 
Day in dB(A) Night  in dB(A) 


Min.  Max. Leq. Min.  Max. Leq. 


Apr-15 
Construction Office 53.7 61.8 57.5 51.8 58.4 56.4 


Permanent Store 66.5 72.9 69.9 57.2 62.3 59.5 
Sasan Village 42.8 50.5 46.8 41.4 44.6 43.4 


Sidhi Khurd Village 45.2 53.8 50.4 41.8 44.6 43.1 


Harrahawa Village 43.4 51.2 48 39.9 44.2 42.1 


Tiyara Town Ship 39.1 45.6 43.1 39.7 41.9 40.7 


May-15 


Construction Office 54.2 60.3 57.4 44.7 54.8 53.9 


Permanent Store 60.4 74.9 69.7 54.8 69.7 65.6 
Sasan Village 43.8 56.9 51.4 39.9 46.9 44.0 


Sidhi Khurd Village 45.8 54.8 50.4 41.4 45.7 43.4 
Harrahawa Village 42.5 52.6 48.7 39.5 44.7 42.5 
Tiyara Town Ship 39.1 47.6 43.5 38.9 48.5 43.3 


Jun-15 
Construction Office 53.6 61.8 57.9 51.9 55.8 54.6 
Permanent Store 69.2 73.5 71.4 55.2 68.1 63.8 
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Sasan Village 44.1 54.1 50 38.9 44.1 42.5 
Sidhi Khurd Village 43.9 53.8 50.1 38.4 43.1 41.8 
Harrahawa Village 43.7 53.1 49.3 39.1 43.1 41.4 


Tiyara Town Ship 39.1 47.5 40.9 38.2 44.1 41 


Jul-15 


Construction Office 44.1 61.2 53.5 44.8 57.5 53.1 
Permanent Store 62.3 73.9 68.1 53.6 68.5 62.2 


Sasan Village 38.2 44.9 42.8 40.4 44.5 42.8 


Sidhi Khurd Village 41.3 44.9 42.2 41.9 44.8 42.7 
Harrahawa Village 41.6 45.8 42.5 41.8 44.8 42.5 


Tiyara Town Ship 39.1 44.9 42.8 38.8 43.6 40.8 


Aug-15 
Construction Office 53.9 58 54.7 50.3 56.9 52.4 


Permanent Store 60.4 67.1 65.2 59.4 65.1 62.4 


Sasan Village 40.2 45.6 42.6 32.9 44.4 39.6 


Sidhi Khurd Village 38.6 44.7 40.1 34.7 43.6 38.4 


Harrahawa Village 39.5 45.3 42 40.3 44.1 42.8 
Tiyara Town Ship 37.7 43.9 41.3 37 40.8 38.6 


Sep-15 


Construction Office 54.2 58.6 56.2 51.8 54.8 53.4 
Permanent Store 58.7 66.5 64.8 57.1 62.1 61.2 


Sasan Village 41.5 45.8 43.4 39.8 41.9 40.2 


Sidhi Khurd Village 40.4 45.2 44.3 41.5 42.8 41.9 
Harrahawa Village 42.4 46.3 43.6 39 42.6 40.3 
Tiyara Town Ship 40.6 43.1 42.8 38 41.2 40.4 


Oct-15 


Construction Office 54.2 59.4 57.8 51.6 53.4 53.7 
Permanent Store 55.7 62.3 56.4 52.7 57.9 56.8 
Sasan Village 41.5 44.4 43.8 41.2 43.8 42.1 
Sidhi Khurd Village 40.3 44 42.8 41 43.3 42.6 
Harrahawa Village 41.5 44.8 42.5 40.5 42.8 41.2 
Tiyara Town Ship 40.8 44.1 43.6 39.4 42.5 40.4 


Nov-15 
Construction Office 55.6 59.2 57.44 52.7 54.9 53.88 
Permanent Store 56.9 61.4 58.78 53.1 57.6 55.65 
Sasan Village 42.5 44.3 43.12 40.6 42.2 41.68 


Sidhi Khurd Village 43.3 44.3 43.18 41.5 43.3 42.17 


Harrahawa Village 42.6 44.5 43.75 40.2 42.5 42.11 
Tiyara Town Ship 41.2 44.4 42.77 39.8 42.1 40.42 


Dec-15 
Construction Office 55.8 60.2 58.2 48.6 52.2 50.8 
Permanent Store 56.3 63.3 59.5 48.5 53.7 51.5 
Sasan Village 42.5 46.5 44.1 38.2 41.3 40.6 


Sidhi Khurd Village 45.3 50.1 48.6 39.4 42.8 40.2 
Harrahawa Village 43.9 48.2 46.3 38.9 42.4 40.1 
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Tiyara Town Ship 41.4 46.2 44.8 37.8 41.6 39.2 


Jan-16 
Construction Office 56.7 61.5 58.8 49.2 53.5 51.5 


Permanent Store 57.2 63.9 61.4 48.3 52.8 50.8 


Sasan Village 43.2 47.4 45.9 37.9 41.5 39.8 


Sidhi Khurd Village 45.9 50.6 47.7 39.7 41.9 40.1 


Harrahawa Village 43.4 48.9 46.2 38.6 42.6 39.5 


Tiyara Town Ship 42.1 46.7 45.6 37.2 41.8 39.4 


Feb-16 
Construction Office 57.1 62.3 60.3 50.1 54.6 53.1 


Permanent Store 58.3 64.8 62.1 48.8 52.2 50.3 


Sasan Village 44.3 48.1 46.5 37.3 40.9 39.1 


Siddhi Khurd Village 45.9 51.5 49.2 39.1 42.3 41.8 


Harrahawa Village 44.5 48.9 46.9 38.9 41.9 40.6 


Tiyara Town Ship 43.8 46.8 44.3 37.8 42 41.5 


Mar-16 


Construction Office 56.8 61.9 60.06 50.1 54.6 52.91 
Permanent Store 58.1 64.2 62.14 48.8 52.2 50.82 


Sasan Village 43.6 47.9 46.26 37.3 40.9 39.46 
Siddhi Khurd Village 46 50.8 49.03 39.1 42.3 40.99 
Harrahawa Village 43.7 48.3 46.58 38.9 41.9 40.65 


Tiyara Town Ship 43.6 47.1 45.69 37.8 42 40.39 


 
The noise along OLC is also monitored regularly and records are maintained. The Noise level 
is well within the permissible limit except Shiv Pahari Chowk where it was broadly contributed 
by vehicular movement.  
 


 


Locations Distance from 
OLC (Meters) 


Day in dB(A)  Night in dB(A) 


Min. Max. Leq. Min. Max. Leq. 


Apr-15 


Amlohari Village 100 40.7 46.9 43.7 39.5 44.5 41.5 


Dhatura Village 150 40.3 49.8 45.3 38.9 43.8 41.8 


TF-435 100 58.4 63.9 61.2 49.6 52.7 51.3 


Shiv Pahari 10 50.4 54.9 53.1 40.5 44.2 42.5 
May-15 


Amlohari Village 100 32.3 47.2 43.7 43.7 44.5 41 


Dhatura Village 150 35.1 52.4 46.7 46.9 45.2 42.5 
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TF-435 100 43.1 64.1 43.4 43.4 52.8 49.9 
Shiv Pahari 10 41.7 55.2 52.2 52.2 47.2 44.4 


Jun -15 


Amlohari Village 100 39.6 48.7 43.4 39.6 43.9 41.7 


Dhatura Village 150 37.8 50.8 46.7 37.8 43.8 41.2 


TF-435 100 45.6 63.1 60.5 45.6 49.2 47.2 


Shiv Pahari 10 41.7 54.9 52.6 41.7 44.7 43.4 
Jul-15 


Amlohari Village 100 40.1 44.9 43.8 32.8 43.5 38.7 


Dhatura Village 150 40.3 44.8 44.1 35.6 44.8 41.4 
TF-435 100 38.5 44.8 43.5 40.2 44.8 41.6 


Shiv Pahari 10 41.6 44.8 43.2 41.4 44.8 43.3 


Aug-15 


Amlohari Village 100 39.4 46.2 43.8 38.1 43.5 41.5 


Dhatura Village 150 42.7 45.6 43.1 39.3 44.6 42.1 


TF-435 100 43.1 45.8 44.3 40.1 45.8 
43.8 


 


Shiv Pahari 10 43.6 45.4 44.6 37.4 44.7 
40.2 


 
Sep-15 


Amlohari Village 100 43.2 44.6 43.9 40.1 42.4 41.3 


Dhatura Village 150 40.2 45.1 44.1 38.2 43.5 40.2 
TF-435 100 42.8 44.4 43.2 40.6 43.8 41.9 


Shiv Pahari 10 41.1 45.7 43.8 38.1 44.1 43.8 
Oct-15 


Amlohari  
village 100 42.8 44.8 42.6 41.2 43.1 41.2 


Dhatura Village 150 41.3 44.8 43.8 42.1 42.3 41.8 
TF-435 100 40.8 44.7 42.5 38.8 41.6 40.6 


Shiv Pahari 10 42.6 44.8 42.8 39.1 43.4 40.7 
Nov-15 


Amlohari 
Village 100 43.9 44.9 42.8 40.4 43.1 41.3 


Dhatura 
Village 150 41.8 44.2 43.1 40.2 42.3 41.5 
TF-435 100 41.5 44.6 42.8 40.6 42.6 42 


Shiv Pahari 10 42.8 45.2 43.5 38.8 44.1 42.9 
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Dec-15 
Amlohari 
Village 100 46.5 49.2 47.8 38.5 41.2 39.8 


Dhatura 
Village 150 43.6 49.3 48.1 36.2 39.9 37.6 
TF-435 100 44.5 50.2 48.7 36.4 40.6 38.8 


Shiv Pahari 10 51.2 55.5 53.3 39.5 42.8 40.4 
Jan-16 


Amlohari 
Village 100 45.9 48.6 46.6 39.1 42.3 41.5 


Dhatura 
Village 150 44.7 49.5 46.8 37.5 39.7 38.3 
TF-435 100 43.2 49.3 47.2 36.9 40.2 38.9 
Hirrwah 
village 100 44.5 47.8 45.8 39.1 41.1 41.1 


Naugarh 
village  100 43.2 48.2 46.4 38.8 41.8 39.7 


Shiv Pahari 10 52.4 56.8 55.1 40.6 43.8 42.6 
Feb-16 


Amlohari 
Village 100 46.1 49.2 47.8 38.7 41.9 39.4 


Dhatura 
Village 150 43.9 48.6 46.9 37.9 40.2 38.7 
TF-435 100 43.9 49.8 48.1 37.1 39.9 38.9 
Hirrwah 
Village 100 43.4 48.9 44.5 38.4 42 40.3 


Naugarh 
Village  100 42.8 47.1 45.2 38.2 42.7 41.1 


Shiv Pahari 10 53.2 57.4 55.4 41.3 44.3 42.6 
Mar-16 


Amlohari 
Village 100 45.9 49.3 47.68 37.8 41.1 38.7 


Dhatura 
Village 150 44 48.6 47.32 38 40.9 39.33 
TF-435 100 43.7 49.2 47.12 37.4 39.8 38.91 
Hirrwah 
Village 100 42.8 48.4 46.34 36.5 39.1 37.99 


Naugarh 
Village  100 43.1 48.7 46.48 36.1 40.2 38.34 


Shiv Pahari 10 54.7 58.2 57.01 41.8 45.5 44.38 
 


Noise Management  
 


The following control measures have been provided to reduce the noise level:- 
 
 Equipments have been designed to keep the noise level below 85 dB(A). 
 Provided acoustic barriers in noisy work places. 
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 Provision of green belt to attenuate the noise levels 
 Provided Personal Protective Equipments (PPE’s) such as earplug, earmuff to the workers 


working in high noise level area. 
 
 
6.9 Solid Waste Management 


 
6.10 Fly Ash generation and utilisation 


 
Total ash generated for the period is 4 million MT. Total fly ash utilisation achieved for the 
period is   21.14 %. Major fly ash users are Cement plant, Ready mix Concrete plant, land filling 
and brick plants. Unutilised ash is disposed off into ash pond.   


 
6.11 Solid Waste Management  


 
Solid waste is collected and taken away by M/s. Sahbhagita, an agency approved by the 
municipal corporation, on regular basis for disposal. 


 
6.12 Industrial Waste 
 
Industrial waste disposed during the period is given below 


 
 
 
 
 
 
 


 
6.13 Bio-Medical Waste (BMW) 


 
Biomedical waste is generated at first aid centre is disposed through a Pollution Control Board 
authorised vendor (M/s Indowater management)  


 
BMW generation in kg (2014-15) 


Cat. 4 Cat. 6 Cat. 7 Total  
27.62 26.89 54.51 109.02 


 
 


6.14 E- Waste 
 


The E-waste generated at plant is being given back to M/s HP as per existing take back policy. 
SPL is member of M/s Unique Eco recycle (an authorized vendor of MPPCB) for safe disposal 
of E-waste. 


MS Scrape Material   
Year  Generated Qty (MT) Remarks 


 2015-16 480.18   
Sold to scrap vendor for 
reuse 
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6.15 Hazardous Waste Management  


 
Hazardous wastes such as waste oil, oil drums, oil soaked cotton etc are disposed through 
Central Pollution Control Board (CPCB) / Madhya Pradesh pollution control board authorised 
recyclers. 
Annual return of Hazardous waste (HW) is submitted to MPPCB-RO-Office, Singrauli. Detail of 
hazardous waste disposed in FY2014-15 is given below 


 
HW waste Cat. No. Qty Generated 


(KL) 
Qty disposed 


off (KL) 
Used Oil 5.1 146.54  KL 110.67 
Oil soaked 
Cotton 5.2 Nil 


- 


 
 


Used oil is disposed off through Pollution control board approved authorised agencies  
 


S.No. Type of 
Waste 


Date of 
waste sent 
to recycler 


Quantity 
(KL) 


Name of  recycler /Disposal 
facility  


1 5.1 Used Oil 26.06.2014 73.5 M/s B.G.S. Petrochemicals 
 


2 5.1 Used Oil 22.09.2014 19.32 M/s Jawrawala Petroleum 
 


3 5.1 Used Oil 13.02.2015 17.85 M/s Jajmau Petrochemicals 
4 5.1 Used Oil 06.04.2015 17.93  M/s Jajmau Petrochemicals 
5 5.1 Used Oil 08.04.2015 17.93 M/s Jajmau Petrochemicals 
6 5.1 Used Oil 18.09.2015 14.7 M/s Jajmau Petrochemicals 
7 5.1 Used Oil 18.09.2015 14.7 M/s Jajmau Petrochemicals 
8 5.1 Used Oil 11.02.2016 18.9 M/s Jajmau Petrochemicals 







Page 28 of 77 
 


 
6.16 Other Environment friendly initiatives 


 
SPL organised various awareness program during Fy-2015-16 viz. 
 
1. World environment day, 2. World ozone day, 3. World biodiversity day, 4. Earth day 5. 


World Sparrow day, 6. World planting day 7. World Water day etc in plant &  nearby villages 
to emphasis importance of protection of environment and society responsibility 
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On 2nd October 2014, Swachh Bharat Mission was launched by Prime Minister of India as a 
national movement to create “A clean India would be the best tribute India could pay to 
Mahatma Gandhi on his 150 birth anniversary in 2019,”  


 
SPL organised initiative of Swatchhata Abhiyan programs in nearby village to create awareness 
about clean India mission 


 
SPL has engaged a renowned agency named International Institute of waste management 
(IIWM) for providing training cum implementation program on sustainable community 
approaches for improving the sanitation, hygiene and waste management conditions in and 
around the plant area. Main focus areas are as follows; 
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 Develop a unique and innovative green technology based initiative for improving sanitation 
and hygiene behavioural practices at the school and community level. 


 Orientation and training of the school children on sanitation, hygiene and waste 
management and development of a system for ensuring hygienic use and maintenance of 
the facilities with the help of Sanitation and Hygiene Promotion teams. 


 Provide a Green alternative to toxic plastic pens by replacing the plastic pens with 
biodegradable waste paper. This will also provide alternative livelihood for low income 
families and other vulnerable groups. 


 Identify the magnitude of environmental pollution in and around Singrauli through 
intermediation measures for minimizing the pollution level. 


 Installation of waterless urinals as a measure of saving the enormous amount of fresh water 
used for flushing purposes. 


 Installation of Bio-methane plant at canteens for converting organic waste (kitchen waste) 
into bio-methane gas that can be used for cooking, and the green manure generated used 
as compost for green belt development. 


 
1
. 


 PENS making machines for 
using waste papers installed, 
“An Environment friendly 
management of paper wastes 
and their conversion into the 
usable product” 


  


3
. 


10 nos. of SHG (Self Help 
Group ) are formed comprising 
12 to 14 members .SGH 
members are involved in 
paper pen making machine . 


 


4
. 


Waterless urinals are installed 
for conservation of used in the 
urinals flushing  
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5
. 


Regular Environmental 
training cum orientation 
programs are organized on 
water conservation and waste 
management amongst the 
villagers followed by the event 
related question/answer 
session and then prize 
distribution. 


 


 


6
. 


An Eco club is formed to share 
and implement new innovative 
ideas on environment 
protection and resource 
management. 


 


World Toilet Day 2015 to improve Hygiene  


1. International Institute of Waste Management in joint collaboration with Environment 
Department, Sasan Power Limited celebrated World Toilet Day 2015 at Kaam Village, 
Singrauli. 


Objective of the event:-  


1. To encourage community on the importance of world Toilet day and draw attention on 
sanitation crisis. 


2. To increase community awareness on the importance of having toilets and support 
concerted efforts to widen the access of sanitation facilities by stakeholders.  
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Global Hand washing day 


International Institute of Waste Management in joint collaboration with SPL celebrated Global 
Handwashing day on 15th October 2015, in different location of Singrauli like Tiyara 
(Aaganwadi), Chahhar and DAV School Surya Vihar. This activity has been organized to 
sensitize the community, especially children towards the importance of hand washing practices 
and deworming, in order to reduce diarrhea and water born disease. 


Objectives:- 


1. Sharing awareness about the benefits of Hand washing among communities.  


2. To engage schools in mobilizing and creating awareness for proper sanitation and hygiene.  


    


 


Formation of Sanitation Club a t Surya Vihar R&R School– IIWM in joint collaboration SPL a 
committee of School Children's & Teachers formed. 


 







Page 33 of 77 


        


 


7. AWARDS AND RECOGNITION  


 
Greentech foundation presents award to companies / units demonstrating highest level of 
commitment to Environment. SPL received “Greentech Environment Award 2015” , “Rashtra 
Vibhusan Environment Management Award -2015,” by FAME, Best Green Business Award -
2015 by Word CSR Congress for its commitment and initiatives undertaken at Sasan. 
 
 
 
 
Media Coverage: 
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8. SAFETY MANAGEMENT SYSTEM  


SPL has always maintained highest standards of corporate governance. To emphasis safe 
work culture SPL has devised a Environment, Health & Safety policy, which is the common 
goal for each and every persons working in the company. This statement specifies the manner 
in which the Safety and Health shall be secured and managed at the workplace through Safety 
Management System.  
 
Safety team comprises of 19 nos personals regularly monitors compliance of various safety 
systems established and are empowered to stop any unsafe work. Safety & Quality are prime 
responsibility of Line Engineers. Unsafe practices are immediately reported and prompt 
rectification action is ensured.  
 
Regular review with top management is done to review existing system / practices at site and to 
provide suggestions for improvement.  
 
SPL has implemented various process and systems pertaining to safety with the objective of 
preventing occurrence of accidents in the construction and operation phase.  
Following are the safety management systems practiced at Sasan site: 
 Training & Education  
 Kick off Meeting with the Contractor to brief safety systems, requirements and deployment 


of safety supervisors. 
 Work specific trade tests for skilled workmen.  
 Zone wise Risk assessment / Safety Plans identifying the hazards and Safety precautions 


are reviewed monthly basis. 
 Work Permit System and  Hazard  Identification & Risk Assessment 
 Field Safety Surveillance 
 Safety communications 
 Accident Reporting and Investigation / Incident Analysis 
 Awareness / Motivation Program  / Penalty  
 Safety Audits and inspection 
 Management Information System  


 


8.1 Safety organization 


 
Safety team comprises of 5 qualified Safety Engineers and 14 Safety Stewards. They are 
primary responsible for establishment of safety system and ensuring compliance.  However 
Safety is the prime responsibility of every line manager and safety over rules work 


 


8.2 Training & Education  


 
Safety training is an essential and integral part of safety management in the workplace. A 
calendar of training (which includes induction, refresher and specific training) program detailing 
the skill development modules and reinforcement of safety measures relating to the on-going 
jobs is prepared and implemented. Full-fledged safety Induction centre is established near 
Plant Main Gate in which labour induction program is regularly conducted. 
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8.3 Induction Training 


Induction training is given to all persons prior to permitting them to go to worksite. This training 
includes following area: 


a) General safety awareness  
b) First aid  
c) Emergency procedures 
d) Use of personal protective equipment  


e) Specific site hazards 
f) Traffic Safety 


 
 


During FY 2015-16 number of 9091 Personnel’s have undergone safety Induction 
 


 
8.4 Refresher Training 


Refresher training is conducted at regular interval to ensure that all workers on site are kept up 
to date with safety requirements in their respective work areas.  
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Detail of refresher trainings conducted is given below 
                  


Sr. 
No Name of Programs 


No. of 
Participants 


(O&M) 
1 Safety Induction Training 324 


2 
Safe Erection and Dismantling by Model 
Scaffolding 


336 


3 
Safe SUMPP Execution Training for Engineers 
and Supervisors 


724 


4 First Aid Training 248 
5 Electrical safety 824 
6 Safe operation of Hydra and Crane 212 
7 Safety during working at Height 372 
8 Safe operation of Winch Machine 614 
9 Fire and Safety 518 


10 Training on Defensive Driving 428 
11 Demonstration of various  aspects of safety 524 


12 Permit to Work 332 


13 Chemical Safety 840 


14 Safety in Welding & Gas Cutting 95 
15 Material Handling 222 
16 Conveyor Safety 109 


17 Awareness training on OHSAS 18000 & ISO 
14000 728 


 


8.5 TOOLBOX TALKS (TBT) 


 
Additionally a short duration TOOLBOX TALKS (TBT)  is conducted regularly. Tool box talk in 
the morning by the job supervisors & Pep talk is conducted twice in a week. These talks are 
designed for relevant safety and industrial health issues at workforce on a regular basis in order 
to raise workers level of awareness. These are presented by the site Supervisors.  
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          Motivational Program by Agencies 


                   


 


8.6 Onsite Training  


Onsite training is conducted on various activities -  Use of PPEs,  Electrical Safety, Work At 
height, Hydra  & Crane Safety, Rigging Safety, Fire Safety, Radiography Safety, Working near 
Electrical System, Scaffolding Safety, Requirements of Conflicting activities, First Aid, 
Demonstration of Safety Equipments, Excavation, Emergency actions, Safety during Painting, 
Health Hazards etc. 


 


           
 


 
 


8.7 Specialized Training  


 
For Electricians on electrical Safety requirements, Safe Driving for the drivers training was 
organised at site. 
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Confidential Slide 


Training & Demo Program –Safe Erection of 
Scaffolding &Dismantling at Safety Park. 


16  
 


Confidential Slide 


Vertigo test being done after safety induction.
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Weekly Training for Engineers and  Supervisors “ 
 


 
 


 


8.8 First Aid Training  


 
First aid Training imparted by Internal and external agencies, total 83 personals have been 
trained during FY 2015-16.  
          


8.9 Kick off Meeting with the Contractor 


 
During kick off meeting importance of Safety requirements is explained to all concerned 
departments of Associates e.g. like basic safety rules for employees and contractors especially 
on safe access, fire safety precautions, work permit procedures and use of PPE. Integrated 
Management System documentation is also explained in detail. Kick off Meeting is conducted 
for all new Safety associates / contractors coming to work at Sasan UMPP for the first time.      
            
 
8.10 Permit to Work System (PTW) 


 
A permit-to-work is a document, which specifies the work to be done, and the precautions to be 
taken. Permits to allow work start only after safe procedures have been defined and they 
provide a clear record that all foreseeable hazards have been considered. 
 
For operational area SAP based work to permit system was implemented. Standard operating 
procedure prepared and training was imparted to O&M personals to ensure PTW is followed in 
full faith.  


 
8.11 Field Safety surveillance  


 
This includes the following activities 
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o Periodic demonstrations on Modern Safety gadgets and fire fighting system at work 
place.  


o Physical verification & Load testing of all the lifting tools and tackles by third Party 
authorized by the Directorate of Health & Safety. 


o  Implementation of speed limit for all vehicles within the plant premises 
o  30 milli-ampere RCCB / ELCB provided in all electrical DB’s. 


 


8.12 Safety communications (Display of Safety hoardings, Caut ions boards and 
Safety Signage) 


 
This includes the following activities: 
 Safety sign boards with pictorial depictions are displayed at various locations at site for 


creating safety awareness. 
 Displaying signage’s, safety boards for improvement in traffic safety. 
 Display of Safety & Health signage’s, Posters and Boards at work sites and labour 


colonies in Hindi, English & Chinese languages 
 Safety leaflets are printed in the regional language and distributed to the workmen.   
 


 


           


        
 


8.13 Accident Reporting and Investigation / Incident Analysis 


 
All incidents of dangerous occurrences, near miss cases, First Aid Cases, Fire incidents, lost 
time cases and fatal incidents are reported and investigated to avoid the possibility of its 
recurrence. 


 Incidents are discussed in Toolbox talks for its causes and recommendations for 
avoiding the recurrence. 


 Circulation of Incident Analysis is ensured for implementation of the corrections in the 
identified areas. 
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8.14 Awareness / Motivation Program / Penalty  


 
Motivational Programmes are conducted to mark the significant efforts being taken by the 
workmen to ensure the compliance of safety measures at work. 


Celebration of National Safety week, State Industrial Safety day, District Industrial Safety 
Week, Fire service Day, Traffic safety week and Environment Day are carried out to spread the 
message on the importance of the Safety.  


Penal actions are taken against the repeated violators. Penalty is imposed for every serious 
safety violations and serious incidents.  


 


        
 


 


8.15 Central Safety Committee Meeting  


 
Safety Committee comprises of CEO-SPL, Head Safety, Head-O&M and Contactor 
representatives. The Safety Committee meets at least once in a month to review all safety 
related aspects and action plan is developed for implementation. Head Safety monitors 
implementation of action plans and submits update to the management.  


During this period 12 nos of safety committee meeting held to discuss various safety related 
matter and Minutes of the meeting records are maintained at site.  


 


8.16  Tagging of Lifting equipments of Contractors 


 
Tool & Tackles and Equipments of Contractors are examined thoroughly; Tagging and Colour 
coding on lifting tools and power tools is being ensured; 


Contractors' Safety evaluation is being done on monthly basis by Safety Executive and 
Engineer In-charge 
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8.17  Senior Leaders direct interaction with workers at the ir home 


This is a initiative by Plant top management to have direct interaction with workers at labour 
camp on Sunday (Weekly OFF day). Senior team interacted with workers to inculcate culture of 
safety starts at home. Motivational talk and prize distribution by seniors were done.  


 


           


 


8.18  Central safety task force (CSTF) 


o A team consisting of 06 members were engaged with safety team for a period of 03 
months (from 16th Feb. to 16th May) to monitor the site practices; 


o Initial safety training was imparted to CSTF members to enable them to work effectively 
and unique identification badges are being provided; 


o A letter with signature of Station Director regarding their role and responsibility is 
awarded; Appreciation letter was issued to them by CEO. 


o CSTF was having planned scheduled round in plant area with Safety executive to identify 
the unsafe condition and practices which could contribute otherwise to incident / accident; 


o Total 2148 observations are identified since 16th February through 78 numbers of 
Inspections in various areas out of which 1739 is complied. 


o A booklet comprising the efforts and initiatives taken by CSTF team was released and is 
distributed in top management leadership meeting at Mumbai. 
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8.19  Safety Champions 


o 33 Safety Champions from different department are identified and area wise mapping is 
done with their roles and responsibilities; 


o In-house Safety training imparted to Safety Champions covering various aspects of 
safety;  


o External safety training by a Safety Champions from DTPS was organized for Safety 
Champions in three session from; 


o 03 Safety Champions were sent to DTPS to observe their safety practices. The feedback 
of the visit was shared among others Champions and action plan is being implemented. 


o Safety Champions are involved during site inspection with CSTF / Safety team and also in 
taking the corrective action against non conformities. 


o Internal review is done on weekly basis chaired by CEO/SD to track compliance.  


 


8.20  Contractors Safety Management 


 


o Area wise training schedule for contractors’ workers is prepared and training is being 
imparted accordingly at site;  


o Contractor’s Safety meeting is being held on weekly basis – every Tuesday; 


o Contractors' Safety evaluation is being done on monthly basis by Safety Executive and 
Engineer In-charge; 


o Tool & Tackles and Equipments of Contractors are examined thoroughly; Tagging and 
Colour coding on lifting tools and power tools is being ensured; 


o Focus is enhanced in Tool Box Talk at site in morning hours and also at the job location; 


o Motivational program for contractors’ workers is being done on monthly basis with Reward 
scheme.   


o The unsafe practices observed at site are being dealt seriously on daily basis by calling 
the concerned Contractor / Supervisor and accordingly counseling / disciplinary action is 
being taken. 


 


8.21 Safety Audit & Inspection 


                                              
This include the following activities 


 Safety Audit by the Safety Managers and Safety supervisors for improving the compliance 
standards. 


 Special drive for electrical safety initiated and exclusive Audit conducted for electrical 
system by Electrical Team. 


 Periodical inspection of labour colonies by senior officials to ensure proper health and 
hygiene practices.  
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8.22 Management Information System  


 Monthly Safety Reports are reviewed by the Management  
 Contractors’ Safety Performance evaluation and non conformities are discussed in the 


safety forum for its proper resolutions and corrections 
 


8.23 Sasan UMPP safety statistics 


 
 


S. No. Description  Year 2015 
1 Total Man Hours Worked (MMH) without LTI  7.12 
2 LTI  0 
3 LTI FR  0 
4 LTI SR  0 
5 MTI  4 
6 FAI  40 
7 FAI FR  5.62 
8 Near Miss /DO  14 


 
 
 
*Lost Time Injury Frequency Rate (LTIFR) = (No. of LTI X 1,000,000) / Total man-hours worked 
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9. LABOUR AND WORKING CONDITIONS  
 


SPL has establish Occupational Health Service Centre inside the Plant premises whose 


Objective is to provide basic medical service to employees labour. 


Labour before deployment at site has to submit medical test certificate to prove his fitness, 
thereafter on completion of trade test, the worker is deployed at site. 


  
9.1 Labour compliances 


 
SPL maintains the update on labour license, provident fund registration, minimum wage details 
etc. Contractor statutory compliance is periodically reviewed by representative of Human 
Resource (HR) department of SPL. The compliance is updated through a check list named as 
“checklist for running bills under various labour laws” which is used to track labour compliance 
issues while disbursing payments.  


. 


9.2 Labour grievance register 
 


Labour grievance register is maintained by HR team. Status update of grievance received and 
disposed is given below. 


 
 


Description  Total  
Total Application Received 28 
Disposed 28 
Balance for Disposal 0 
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10. SECURITY AND FIRE    


 


The security function is managed through outsourced agencies. Three executive from SPL 
oversees over all security management at site. The Security and fire executives are supported 
with 98 Fire Fighting personnel and 254 security guards. Guards deployed along the OLC route 
are also included in the Plant security personnel.  


Gate passes (valid for 3 months) are being issued to all the labour inside the Plant. Temporary 
passes (valid for 7 days) are also being issued for labour meant to work for a shorter duration. 


 
Total 5 fire tenders with water and foam facility is deployed at site to meet emergency 


Fire personnel’s along with safety team conducts regular mock drill and record maintained. 


For providing protection against fire, all yard equipment and plant equipment have been 
protected by following combination of systems: 


 Entire power station and facilities are provided with Hydrant System. 
 Transformers in transformer yard, boiler burner fronts, turbine oil tanks, coolers etc. are 


protected by HVW Spray system. 
 Cable galleries and coal conveyors are protected by MVW Spray system. 
 Fuel oil tanks are protected by Fixed Foam system. 
 Common control room and control equipment room is protected by Total Flooding Inert 


Gas System. 
 Portable and mobile fire extinguishers located at strategic areas of plant buildings. 
 Fire Tenders also provided to utilize during fire fighting operation. 
 Fire detection system installed for sensing hazards at early stage. 
 7 no. of mock drill for different incident scenario like fire, leakage of toxic/ flammable gases 


conducted during calendar year 2015-16. 
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11. LAND ACQUISITION AND SOCIAL MANAGEMENT  
 


Land acquisition for the Project is contractually rests with the Power Procurers of the Project. 
Accordingly, land is being acquired by the Government of Madhya Pradesh, where the project 
is located, and handed over to the SPL. As per the State Government’s policies, Rehabilitation 
and Resettlement implementation is the responsibility of State Government. 


The SPL is actively working with the State Government for implementation of Sasan R & R 
plan, which provides benefits to project affected persons as per Government of Madhya 
Pradesh’s (GoMP) Model Rehabilitation & Resettlement Policy 2002 and the National R&R 
Policy 2007 but it also offers several benefits which are distinctly  superior to  those  under the 
State and Central policies. 


SPL has constructed a model R&R colony (Surya Vihar) in Chachar, Majouli village for 
resettlement of PAP’s of Power plant village. R&R colony consist of school, Health care centre, 
community centre, Market etc with internal and external electrification and other basic facilities 


a. Displaced families are being provided a plot (60’ X 90’) in R&R colony or a House 
constructed on the above size plot area with basic amenities such as a kitchen, verandah, 
toilet and bathroom, smokeless chullah etc or cash in lieu of above. 


b. Roads - Main Roads in R&R colony is Black top road and Internal roads are made of Brick 
paving and Murom road. The R&R colony is connected with main city through PMGSY 
road. 


c. Water and Sanitation - Water supply is through community hand pumps.  
d. Community/Panchayat Hall - A community cum Panchayat building has been constructed. 
e. Ready to shift dwelling units with both internal and external electrification. 
f. Market Place - R&R colony has a market Place which has a Permanent and Covered 


platform. Every Sunday Weekly market is held and all the daily need items are available. 


 
11.1 Status of Land Acquisition:  
 
Land acquisition for the power plant has already been completed and compensation has been 
paid 


 
11.2 Status update on Rehabilitation and Resettlement 


 
As per the Sasan R&R plan signed with statement government, compensation is being paid to 
the project affected families under various heads: 


Payment of Land Rate Difference (LRD):  1198 (94%) out of 1274 cheques have been 
distributed. 


 


Allotment of Plot / House free of cost  – Each family is being given a plot of size 60’x90’ 
(5400 sq feet) & a house constructed over it in R&R village free of cost or In lieu of house, Rs 
75000/- (Rs. Seventy Five Thousand only) and in lieu of plot Rs 20000/- (Rs. Twenty Thousand 
only) are being given depending upon the option exercised by the affected persons. 


96% of projected affected families have taken House or plot and cash lieu of house or cash 
compensation. 


R&R Grant and Free Transportation Assistance & Transportation Charge  – R&R grant of 
Rs 15000 to small/marginal/SC/ST families and Rs 7500 to other land owners. Each displaced 
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family is given Rs. 1000/- (Rs. One Thousand only) towards transportation charge for shifting 
their households to the R&R Village or place of their choice. In addition, free transportation 
assistance is being provided. 


 


SPL provides free transportation and labour for dismantling and shifting. Till date 96% project 
affected families (PAF) have been paid above compensations 


 


Old Age Pension:  Each displaced person (male/female) who has attained the age of 60 years 
is being given Rs 1000/- as monthly pension. This pension is over and above the old age 
pension given by the Government.  


 


Village  
Total 


Eligible  Expired  
Moved to 


other state  
Current Being 
Paid pensi on  Balance  


Grand Total 357 60 2 290 5 
 


Pension to vulnerable persons: Widow / Vulnerable person are paid Rs 500/- per month 
toward pension. 


 


 
Physically Challenged Widow Total 


Total 28 23 51 
 


 


Sustenance allowance 


As per R&R plan, 717 PAPs are receiving sustenance allowance per month which is Rs 
49,11,450 Rs per month 


 


Free Education & Education Stipend 


Emphasis is being given to education and skill development programs. SPL has constructed 
School in R&R colony.  


 DAV Management is engaged for running the school to provide quality education to the 
Project Affected Family children’s and to other communities.  


 Presently over 1400 students are studying in the school.  
 Quality education at free of cost is provided to children’s of displaced families. Apart from 


the above, school dress, books are also being given to students studying in the school. 
The school is well equipped with furniture and other accessories. 


 Education stipend between Rs 150 - Rs 300 per month is being provided to children’s of 
affected community; stipend for girl students is Rs 50 per month more than boy students.  


 
Category  Total eligible  


Male 512 
Female 482 
Total 994 
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Free Healthcare Facility:  Healthcare centre at Surya Vihar is at par with Community Health 
Centre and has all provisions including a pathology lab, emergency ward, OPD, dressing room, 
medicine room, store, office & waiting room etc.   


 
Fully functional health centre is operational since Apr 2009. 


 10 staff members (Doctors, Pharmacist, Lab Technician, & support staff) are deployed  
 OPDs conducted on week days Monday through Saturday.  
 Centre also has a Pathology Lab.  
 Health checks up camps with Mobile Medical facility are conducted in and around the 


project site area.  
 24 x 7 Ambulance available for emergency services. 
 Medicines are given at free of cost 
 Average monthly OPD is 800 – 1000 nos 


 
 


 
 


Reimbursement of stamp duty 


To encourage displaced families to purchase agricultural land, reimbursement of Stamp Duty & 
Registration Charges would be provided on purchase of agricultural land up to the cost of land 
acquired by project in order to encourage landowners to continue their agricultural activities. 
Rs.39.60 Lakh have been reimbursement to 152 PAP’s on purchase of agricultural land up to 
the cost of land acquired by project. 


New School Building Govt High School Harrahwa 
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11.3 Social development initiatives  
 


Employment and Livelihood 


SPL is actively promoting self sustainable livelihood programs. Some programs are highlighted 
below 


 
a. Employment:  


o Direct employment given to 13 PAPs on the SPL  
o 200 PAP’s are engaged thru Co-operative Society in housekeeping and horticulture and 


other misc work.  During the financial year 2015-16 Work order worth Rs. 5.82 Crores 
have been awarded. 


 
b. Uniform Stitching by Mahila Samiti (Women Cooperative) 


o Uniforms which are given to students of DAV Schools are stitched by the Mahila Samiti.  
o 3000 uniforms stitched by the group. In addition to school uniforms, ladies also earn by 


stitching in the community 
 


c. Livestock Development 


SPL has signed MoU with BAIF (Bharat Agro Industries Foundation) for providing veterinary 
services as well as to create sustainable livelihood for PAPs. 
BAIF has rich experience in the area of dairy cattle production, water resource development 
and agro-forestry.  
BAIF has establish livestock development centre in the villages and is providing door to door 
service of breed improvement using good quality semen supplied from their research centre 
Pune.  
SPL is on its way of creating a revolution in its Farm Based Intervention by developing mini-
orchards called WADI under Sustainable Livelihood Project being implemented with help of 
BAIF Research Development Foundation.  
 
The project is aimed at providing sustained additional income to the farmers throughout the 
year along with environmental conservation. Farmer will be able to adopt the multi crop 
farming in the WADI thus earning the additional income.  
 
 For creating farm based livelihood opportunities for the targeted community of 17 


villages 
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 Intervention includes activities in waste land development , agriculture, horticulture and 


animal husbandry 


 Min orchard WADI 48 Acres mini orchard  of 1 acre of land each 


 


 
 Farmers meeting/Training and Capacity Building more than 250 farmers benefited 


through the program 


 
 


        
 


 Improved agriculture practices more than 135 farmers benefited through SRI/SWI / 


Mulching practices and witnessed agricultural productivity. 
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 Breed Improvement Program benefited 58 cattle of indigenous breed through Artificial 


Insemination (AI) 702 during the year and so far 2333 AI done and 266 calving during 


the year and 632 cross breed calf born so far. 


 Vaccination cattle are vaccinated as a preventive for seasonal and killer disease. 


During the FY 4591 Cattle were vaccinated. 


 De-worming total 1953 cattle have been given de-worming dose 
 


 
 Fodder Development 19 farmers have benefited through the green fodder 


development. 


 
 


 Goatary Project  15 units (4 She and 1 He Goat) were given to the 15 Tribal families, 


who are earning their livelihood through these initiatives. Around 70 goats have grown till 


date.  


 Vermi-Compost (Bio-fertilizers) 


We have taken concrete efforts for popularizing the organic farmers by use of bio-fertilizers 


vermin compost. 38 organic/vermin compost units functioning and benefiting farmers. 
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Cumulative Outcome and Impact of BAIF Project 
Activity  Output  Outcome & Impact  Value Creation in 
Artificial 
Insemination 


2333 562 calves born in project villages and 334 family 
Benefited Increased adaptation of A.I services and 
replace local breeds with improved ones 


Rs 1078400 value of live assets till 
date  


De-worming  


5346 


Prevention from anemic condition of animals keeps 
better health of animals and enhances milk 
production. 


Reduced the Expenses  on Veterinary 
Doctors  and medicines Increases awareness of De-worming and vaccination 


among cattle reares and  farmers of project villages 
following the good vet-practices 


Vaccination  13163   
Infertility/ Animal 
Health Camp 


44 camps 
organized  


12245 health case attended by Veterinary Doctor. 


Converted infertile cattle to fertile cattle 
and Reduced the expenditure on vet 
Doctors and  medicines  


Infertility reduced in cattle and increased conception 
rate in cattle  and productivity enhanced also 


Increased the number of calves in project villages and 
milk production in the area  


Calf Starter  Covered 111caves  Reduced gestation periods.  Increased early sex 
maturity for reproduction of newly born calf. 


Reduced the expenditure of 4-5 month 
on cattle feeding and Manpower  


Mineral Mixture  Covered 500 Cattle Increased growth of calves and milk production. Rs 6.75 lac through increased 
production of milk per lactation 


Fodder Development  


175 plots 
developed 


10665 Kg grass produced by farmers. 
Grass value is Rs.21330 and Rs 3.24 
lac per lactation from additional milk 
production 


Enhancement in milk production and  Now farmers 
cultivation Barseem and Chari grass on their field by 
their own cost 


Goatery  


15 family covered  


47 goat kids born and 77 male & female goats 
available as live assets. Participants shifting open 
grazing to stall feeding. Changing in feeding 
practices.  


Rs 269500/-value of Goats  


Poultry  
10 family covered  


Induction of country chicken poultry Birds for 
providing good income from the backyard poultry. 585 live bird available  
Participants follow the package of practices. 
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More participants willing to rear “country chicken 
poultry Birds” 


Induction of HYV 
Seed 


124 farmers applied 
HYV seed on their 


field 


Increased yield approx 3 to 7.5 Qtl/ hectare in Rabi 
and Kharif crop as compare traditional cropping 
method. 1195 quintal produced. Rs 17.33 lacs increased income than 


traditional practices. 
Farmers interest level increased in project villages  for 
used of HYV seed  


Promotion of 
organic Farming-
Vermi compost 


38 farmers 
Developed Vermi-


Bed  


2497 quintal vermin compost produced by 308farmers  


Direct income from Compost Rs.99880 
@ Rate of 4 Rs/KG and major potential 
income will after application of Vermi 
composting through high Production 


Enhanced Land productivity and reduced input cost. 
Farmers started to construct concrete structures of 
Vermi compost Bed on their own cost. 


Farmers shifting slowly- slowly from chemical farming 
to Organic farming  


Wadi Development  48 Optimum Utilization of waste lands converted into 
productive land. Potential income of Rs 9.6 lac/year 


after gestation periods  as a 
incremental form 


Enhanced land value and income. Adaptation of 
intercropping 


Drip Irrigation 
through Sprinklers 


42 Saving water up to 50 %  
Saving of Rs 7.56 lac/ annum on 
expenditures. (reduced Manpower 
cost, Electricity cost, after care work , 
& fertilizers expenses for 6 months) 


Saving fertilizer up to 30 % 
Saving of Power 
Saving of manpower 
Control on weeds  


Meeting  45 formal meeting 
conducted during 


the project 


860 members attended Increased Community 
participation and their confidence. 


Increased participation level of men 
and women  Non monetary gain skill 


enhancement and increased 
awareness 


Maintain attachment with the activates and create 
interest regularly  


Training  12 organized since 
inception  


323 get training by professional staff of BAIF. 
Increased technology adaptation and scientific 
methodology, capable for apply new techniques 
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d. Health initiative- Mobile health camp 
 


 Mobile Medical Camp : 22 mobile medical camps were organized in the project 


affected villages. 


 
 


 Sasan Power Blood Donor Society: Actively involved in meeting the requirement of 


Blood in Singrauli district thru the Red Cross Society. We have also supported Red 


Cross Society for upgrading the facility. 


 


  
 


e. Portable Drinking Water- H and-pumps installed during the year with cumulative 290 
nos ensuring the safe drinking water availability for more than 3000 families in the area. 
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f. School sanitation Program  Meeting on sanitation & hygiene was organised by the lady 
supervisor from IIWM in DAV school. Practical demonstration on hand wash and 
cleanliness was conducted in the school 
 
 


 


 
 
 
School excellence Program-   to promote and enhance quality of education in DAV as 
well as peripheral govt school 


Personal health & Hygiene Program at Govt Schools 
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Painting Competition at Govt Jr High School -Harrahwa 


Rangoli Competition -Sidhikhurd 
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Career Counseling Program-At Sr Sec School Tiyara with HR Officials   
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Plant Industrial Visit –Sr Sec School- Bindul 


Plant Industrial Visit –Jr High School Harrahwa   
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A group of students of different   schools visited the plant and got exposure of working of 
India’s Engineering Marvel, they have been motivated by Team CSR, Safety, Operation 
and Station Director Sh. Asim De. 


Plant Industrial Visit –DAV Public school Surya Vihar   
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g. Celebration of World Environment Day 


On the occasion or World Environment Day, plantation drive conducted at R&R Colony 
Surya vihar and DAV Public School / Higher secondary Harrahwa. Over the years this 
initiative has resulted into the huge green coverage at our R&R Colony and nearby area. 


 


Birthday Celebration at Govt Anganwadis centers    
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h. Promotion of Sports & Cultural activities 


As a part of community integration SPL is actively promoting sport and cultural work in the 
area.  


Tribal Development @ Inclusion at Durga Puja Celebration 


Karma and Shaila dance of Tribal community Tiyara were facilitated at Township during the 
Annual Durgotsav. Though by nature secluded and introvert, these groups (3 nos) 
enthusiastically participated in the program and showcased their culture to the large 
number of employees and guest who thoroughly enjoyed the program. 


  


 


Holi Milan @ at R&R colony Surya Vihar 


Holi Milan was celebrated at R&R colony with the residential of R&R colony Surya Vihar 


with full of Joy along with CSR, DAV Surya Vihar Staff.  
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Participations in Inter DAV Sports Meet  : - A sports team from the school visited DAV 


Public School, Bhavnathpur, Jharkhand and participated in Inter DAV Sports meet held 


there on 5th and 6th of this month. The students tried their best and their performance was 


praise worthy. 


 


Inter-state Volleyball Tournament  2016 Sidhi Kalan - the 3 day interstate volleyball 
tournament successfully organized at Sidhi Kalan with huge community participation and 
entertainment. 
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 Total 24 Teams participated in the three Day Long event, including 8 other state teams 


 


11.4 Awards & Accolades 
 


SPL has own Greentech CSR Award 2015 in Gold Category for thermal power sector for its 
good community developmental works carried out at Sasan site. 


We also received the Special Commendation from Golden Peacock Award. 
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11.5 Community Grievance Redressal Mechanism  
 


  
 


An online system called Uttar – This is a online system developed by district collector 
where all the complains / grievances are uploaded and tracked for resolution.  
 
Further SPL set up following forum to address grievances of PAPs  


 Grievances reported public hearing ;   
 Grievances reported at the Prasasnik Bhavan at Shiv Pahari  
 Grievances reported at the R&R colony in Surya Vihar. 


Following is the consolidated status of these grievances for the reporting period. 
 
 


Status of Grievance Redressal 


Channels Uttar - A Prasasnik Bhavan Surya Vihar Total %age 
Total Application 
Received 471 220 81 772   


Disposed 400 132 79 611 85 
Balance For 
Disposal 71 88 2 214 15% 
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12. BIODIVERSITY  


 
SPL engaged M/s JM Enviro to carry out Bio-diversity study covering plant area and submit 
a report. This study has commenced and broad scope of the study is given below 


 
a. To carry out comprehensive study on the bio-diversity in and around SPL plant site. 
b. Assessment of the nature and distribution of flora and fauna community for terrestrial 


and aquatic ecosystems, in & around SPL site. 
c. Ascertain of migratory routes for fauna if any. 
d. To rely mostly on primary data collected during the survey followed by its verification 


by the data so collected by the secondary sources (Ground truth verification of the 
available secondary data). 


e. Identify Biodiversity concerns & issues around SPL site. 
f. Study and assess impact of Operations activity on surrounding biodiversity. 
g. Prepare Biodiversity Maps covering, locations of eco-sensitive area, natural, reserve 


and social forests, aquatic establishments on topo-sheet and also through GIS tools. 
h. Prepare a biodiversity action plan consisting of measures to mitigate impacts. 
i. Guidelines of wildlife protection act should also be incorporated in the report. 
j. Points of relevance should also be taken from various applicable rules / laws / 


guidelines. 
k. Assessment of biodiversity and resource potential. 
l. Field visit for Terrestrial Ecosystem study completed, preparation of draft report and 


visit for aquatic ecosystem expert is in progress. 
 


13. PEST MANAGEMENT  


 
SPL has engaged M/s. Gujarat Pest Control for doing pest control activity at Sasan. The 
agency regularly carry outs pest control measures in various area inside plant, township 
and office area and records maintained.  


14. STUDIES  


SPL has initiated Comprehensive Environmental Impact Assessment Study which will be 
completed by December 2016. 


15. MANAGEMENT OF CHANGE  


 
No change in to the process, design or basic concepts and technology of the power plant 
during the reported period. 


 
 


 
 
  







Page 69 of 77 
 


16. CONFORMANCE  


 
COMPLIANCE OF CONSENT TO ESTABLISH (CTE) 


 
The compliance of Sasan UMP w.r.t. CTE accorded by MPPCB under Air (Prevention & 
Control of Pollution) Act, 1981 and Water (Prevention & Control of Pollution) Act, 11971 
dated 13th Feb, 2007 is given below: 


 


COMPLIANCE STATUS OF CONSENT TO OPERATE  


(6 X 660 MW COAL BASED THERMAL POWER PLANT- OF SASAN POWER  LIMITED)  


MPPCB: Letter No.  NIS/Singrauli/2015/MPPCB/9/18   Dated: 22-Apr-15 (Air) 
 


SR.
NO. 


CONDITIONS COMPLIANCE STATUS  


1 The date of commissioning of the unit with 
consolidate consent shall be informed in 
advance. 


Complied. 


2 Industry shall install appropriate air pollution 
control equitment at all points of emission & 
shall ensure that these are always kept 
running and in good working order at all the 
time.In case of any failure it shall be 
immediately rectified or some alternate 
arrangements shall be made. 


Being Complied. 


 


ESP & Low NOx burner are operational 


Dust Extraction / Suppression systems are 
working in CHP / AHP/Transfer towers etc. 


3 Industry shall have to provide adequate 
pollution control arrangement at all points 
and non point sources. Suitable air pollution 
control equipments shall be installed for the 
control of fugitive emission during the 
handling/ transportation of raw material and 
fly ash etc. the concentration of pollutants 
from point sources shall not exceed the 
following limits: 


Particulate Matter- 50 mg/ Nm3.                      


Being Complied.  


Bag Filters are installed at Intermediate and Main 
Fly Ash Silos, Coal Silo & Coal bunkers. 


Dust suppression system is installed in all transfer 
point of Coal Conveyor Belt. 


Two tri flue stacks of 275 m height each are 
constructed for the better dispersion of gaseous 
and particulate emissions.   


Low NOx burners are installed to restrict the NOx 
emission within permissible limits. 


CEMS is installed & Operational in all the units. 


ESP of desired efficiency are operational. 


4 The emission of air pollutants from various  
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sections shall not exceed the following 
limits:- 


Table-I 


S
r. 
N
o. 


Nam
e of 
Sect
ion 


Name 
of 


Pollut
ants 


Max. 
permis
sible 


points 


Dia 
of 
sta
ck 


Hei
ght 
of 
sta
ck 


1. Boil
er 


Partic
ulate 
Matter 


50 
mg/Nm
3 


.. 275 
mt. 


2. Bab
y 


Boil
er 


NOx 


HC 


CO 


PM 


9.2 
g/Kw-
hr 


1.3 “ 


5.0 ‘’ 


0.5’’ 


-- 35 
mt. 


 


Table-II 


Type of fuel used 


Sr. 
No. 


Particulars  Type 
of Fuel  


Quantity 
Used 


1 Boiler Coal 344.3 
TPH/Unit 


2 Baby Boiler HSD 7 KL 
 


Being Complied. 


Continuous Emission Monitoring System is 
installed in all units and data is transferred to the 
CPCB server and also Iso-kinetic emission 
monitoring is carried out on monthly basis. 


CPCB Server Path- 


http://203.145.138.170:8080/plantconnect/servlet/com.
aipl.pls.web.admin.AdminServlet 


Auxiliary boiler is only for initial light up of unit. 
After commissioning of units, now it is not in use. 


Stack Monitoring report for the period Oct-15 to 
Dec-15 is attached as Annexure-I.  


5 Ambient air quality at the boundary of the 
factory premises shall conform to the norms 
prescribed in MoEF gazette notification no 
GSR/826(E), dated: 16/11/09. Some of the 
parameters are as follows: 


a. Particulate Matter (less than 10 
micron) 100 µg/m3 
(PM10 24 hrs. basis) 


b. Particulate Matter (less than 2.5 
micron) 60 µg/m3 
(PM2.5 24 hrs. basis) 


c. Sulphur Dioxide [SO2] (24 hrs. Basis) 


Being Complied. 


 


 


Monitoring reports (Oct-15 to Dec-15) are 
attached as Annexure - II   
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80 µg/m3 
d. Nitrogen Oxides [NOx] (24 hrs. Basis) 


80 µg/m3 
e. Carbon Monoxide [CO] (02 hrs. Basis) 


2000 µg/m3 
6 Industry shall submit tri-monthly stack and 


ambient air quality monitoring reports to the 
Board regularly. Some of the guidelines in 
this regards are as below:- 


[a] The monitoring of source emissions 
shall be done once in a month and report 
submitted to the board. 


[b] The sampling of ambient air quality shall 
be done on 8 hours basis every alternate 
day. 


[c] The monitoring of ambient air quality 
shall be done at least at four stations. 


Being Complied 


 


The AAQ is being monitored in the vicinity at six 
stations as per standard procedure.  


 


Quarterly monitoring Reports are submitted to the 
board. 


  


 


 


7 The minimum height of the stacks shall be 
kept as per the norms of Central Pollution 
Control Board. 


Complied.  


Two Tri flue of 275 Mtr. height are provided. 


8 Stack outlets shall be provided with 
emission monitoring facilities, necessary 
port hole, spiral ladder and safe platform 
shall be made. 


Complied. 


Continuous Emission Monitoring System is 
installed in Stack and Operational. All the 
Necessary arrangement are provided for Iso-
kinetic samplings. 


16.1.1  


9 Industry shall take adequate precautionary 
measures before and during operation, 
maintenance and cleaning of pollution 
control equipment to avoid accidental 
hazard. 


Being complied 


10 Suitable arrangements shall be made for 
control of sulphur dioxide gases emission; 
necessary space for sulphur recovery unit 
shall be provided in the present layout. 


As per stipulation space for FGD is provided in 
plant layout.  


 


Sulphur content of coal is monitored regularly. 


11 All the transfer point and junction points 
shall be properly covered and suitable 
control arrangement shall be made. 


All transfer points are covered, dust suppression 
system is provided at strategic Transfer points. 


Water Sprinkling is being carried out in Coal Yard 







Page 72 of 77 
 


Effective steps shall be taken to control 
fugitive emission during various steps of 
coal and fly ash handling. All raw materials 
including coal shall be stored in covered 
shed only.  


at the time of stacking/reclamation. 


 


12 The industry shall constitute a separate 
environment management cell under direct 
control of senior executive. The cell shall be 
formed with persons having environmental 
management background. 


Separate Environment Management Cell is in 
place under direct control of Senior Executive. 


13 Industry shall comply all the conditions as 
mentioned in the charter on Corporate 
Responsibilities for Environment Protection 
issued by CPCB during March, 2003. 


Noted for Compliance. 


14 Industry should abide by the decision taken 
or guidelines/ notifications issued by 
Central or State Govt. from time to time 
regarding use of fly ash. Fly ash utilization 
shall be maintained as an integral part of 
the project.   


Dry Fly Ash collection system is in place.  


Dry fly ash is being used by Cement plants, Fly 
ash brick plants & Ready mix concrete plants & 
also for filling low lying area in plant premises. 


16.1.2  


15 The quality of coal used by the industry 
should conform to the standards prescribed 
by Central Govt./ State Pollution Control 
Board washed coal shall be used in all 
conditions. 


Coal quality is monitored regularly. 


16 Continuous automatic monitoring system 
and capacity meter shall be installed for 
monitoring of emission level of Oxides of 
sulphur and nitrogen both in the ambient air 
and in the stack. Permanent ambient air 
monitoring stations, in all the directions 
shall be installed.  


Continuous Emission Monitoring System (CEMS) 
is installed in the Stack. 


Three numbers of Continuous Ambient Air Quality 
Monitoring Stations (CAAQMS) are installed.  


Ambient air quality is also being monitored at 06 
locations through manual mode regularly. 


Environmental Parameter online display board 
installed at main gate. 


17 All the internal roads shall be made pucca. 
Good housekeeping practices shall be 
adopted by the industry. 


Complied. All the main & internal roads are made 
pucca. 


Good housekeeping practices are adopted. 


18 The industry shall provide proper 
arrangement to control the noise pollution. 
The ambient noise level shall not exceed 


Noise generating devices/machines are designed 
for low noise levels adopting appropriate design & 







Page 73 of 77 
 


the limit 75 dB [A] during the day time and 
70 dB [A] during the night time within the 
factory premises. 


state of art technology  


Proper noise barriers/ shields etc are provided in 
the equipment where ever required.   


19  Industry shall submit environmental 
statement for the previous year ending 31st 
March on or before 30th September every 
year to the Board. 


Being Complied.  


 Last Environment Statement was submitted to 
the board on 24-Sep-2015. 


20 The industry shall do extensive tree 
plantation in and around the factory 
premises for improvement of the 
environment in general in consultation with 
the expert agency. All the internal roads 
shall be made pucca. 


About 2.34 lacks trees are planted till date over an 
area of 303 acres with a Survival rate of 80%. 


Species are selected based on climate condition, 
suitability & Native species etc. 


21 Industry shall comply with the condition 
mentioned in the environment clearance 
issued by GoI, MoEF, New Delhi vide letter 
No. J-13011/15/2006- IA.II(T) dated: 
23/11/06 and amended Env. Clearances 
dated: 21/07/09. 


Being Complied for the original EC and all the 
amendments/ MOM issued by the MoEF& CC. 


22 Industry shall comply with all relevant acts/ 
rules, directions, guidelines, notifications 
issued by MoEF/CPCB/MPPCB from time 
to time as required and , if applicable 


Being Complied. 


23 The consent/ renewal license fee deposited 
by the industry is liable for revision, if at any 
point of time it is found necessary. 


Noted & agreed. 


24 Any change in production capacity, 
process, raw materials used etc. shall be 
intimated to the Board. For any change of 
the above prior permission of the Board 
shall be obtained. 


Noted.  


25 Board reserves the right to amend/ cancel 
any of the above conditions in part or as a 
whole as and when deemed necessary. 


Noted.  
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COMPLIANCE STATUS OF CONSENT TO OPERATE 


(6 X 660 MW COAL BASED THERMAL POWER PLANT- OF SASAN POWER  
LIMITED) 


Letter No. NIS/Singrauli/2015/MPPCB/9/18  Dated: 22-Apr-15 (Water) 
 
 


S
R.
N
O. 


CONDITIONS COMPLIANCE STATUS  


1 The date of commissioning of the units with 
consolidate consent shall be informed in advance. 


Complied. 


2 Industry shall provide adequate treatment facility for 
industrial (including the bleed from boiler house) and 
domestic waste water to ensure that the treated 
effluent quality meets the standards prescribed by 
M.P. Pollution Control Board published in notification 
of Govt. of M.P. Gazette dated: 25/03/88. On no 
account the treated waste water should let out of the 
premises. Hence zero discharge from the premises 
shall be ensured. 


Effluent Treatment Plant operational & 
treated water is being used for making ash 
slurry, dust suppression in CHP & also 
used for green belt development 


Sewage Treatment Plant is Operational. 


Online Effluent Monitoring system is 
installed at the outlet of Central Monitoring 
Basin& data is linked to the CPCB server. 


CPCB server Path- 


http://xylemcpcb.com/index.php 


3 Industry shall install separate meter in accordance to 
Rule-3 of Water Cess Rules, 1978 for the 
measurement of water consumption in all the four 
categories as mentioned in the schedule-II of Water 
(Prevention & Control of Pollution) Cess Act, 1977.  


Water meters are installed at Water Intake 
location. Water cess return is filed to 
MPPCB Head office & RO-office, Singrauli 
before 5th of every month. 


 


4 As per the application of the unit, water consumption 
shall be as follows: 
Sr. 
No
. 


Purpose for which 
water consumed 


Categ
ory 


Quantity of
water billed  


1 Industry cooling 
spraying in mine pit or 
boilers feed. 


I 298920 KLD 


2 Domestic Purposes II 2064 KLD 
3 Processing where by 


water gets polluted 
are easily bio-
degradable. 


III 792 KLD 


4 Processing where by IV 9768 KLD 


 


 


 


 


Water Cess return is filled to the MPPCB 
based on the water withdrawal & 
consumption of different purposes. 
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water gets polluted 
and the pollutants are 
not easily bio-
degradable. 


 
 


5 The industry shall take adequate precautionary 
measures before and during operation, maintenance 
and cleaning of pollution control equipment to avoid 
accidental hazard. 


Noted for Compliance 


6 The industry shall constitute a separate environment 
management cell under direct control of senior 
executive.  The cell shall be formed with persons 
having environmental management background. 


16.1.3  


Separate Environment Management Cell 
is in place under direct control of senior 
executive.  


7 Industry shall comply with all the conditions as 
mentioned in the Charter on Corporate Responsibilities 
for Environment Protection issued by CPCB during 
March, 2003. 


Noted for compliance. 


8 Industry shall make arrangement for transportation of 
fly ash to ash pond in the form of medium slurry mode 
system having 38% ash and 62% water as per MoEF 
amendment. 


The condition is further amended by the 
MoEF for using medium slurry 
concentration with 25 – 28% ash. 


9 Industry should abide by the decision taken or 
guidelines/notifications issued by Central or State 
Govt. from time to time regarding use of fly ash. 
Industry shall try to use 100% dry fly ash collection and 
utilization to have minimum disposal in ash dyke. Fly 
ash utilization shall be maintained as an integral part of 
the project.  Dry ash shall be collected from the first 
day of commissioning of plant. 


Dry Fly Ash collection system is in place. 


 Dry fly ash is being used by cement 
plants, Fly ash brick plants, Ready Mix 
Concrete & also for filling of low lying 
areas. 


10 The quality of coal used by the industry should confirm 
to the standards prescribed by Central Govt./State 
Pollution Control Board.  


Coal quality is monitored regularly. 


11 Industry shall submit environmental statement for the 
previous year ending 31st March on or before 30th 
September every year to the Board. 


Complied. 


Last Environmental statement Report 
submitted to the board on 24-Sep-15. 


12 All the internal roads shall be made pucca. Good 
housekeeping practices shall be adopted by the 
industry. 


Complied.  


Good housekeeping practices are 
adopted. 


13 Industry shall comply with the parameters notified in 
the Environment (Protection) Rules, 1996 notified by 
G.S.R. 176(E) dated: 02/04/1996 for Thermal Power 
Plants as follows: 


16.1.4  
Particular  Parameters  Standards  
Condenser pH 6.5 to 8.5 
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Cooling 
waters (once 
through 
cooling 
system) 


Temperature Not more than 5o C 
higher than the intake 
water temperature 


Free available 
chlorine 


0.5 


Boiler blow 
downs 


Suspended 
solids 


100 


Oil & Grease 20 


Copper (total) 1 


Iron (total) 1 


Cooling 
tower blow 
down 


Free available 
chlorine 


0.5 


Zinc 1 
Chromium 
(total) 


0.2 


Phosphate 5 


Other 
corrosion 
inhibiting 
material 


Limit to be established 
on case by case basis 
by Central Board in 
case of Union 
Territories and State 
Board in case of 
States. 


Ash pond 
effluent 


pH 6.5 to 8.5 


Suspended 
solids 


100 


Oil & Grease 20 


 


 


Not applicable, Induced Draft Cooling 
Towers are installed. 


 


Not Applicable. 


 


 


 


 


Regular monitoring is being done and the 
parameters are conforming to the norms 
as prescribed by the Board. Analysis 
report being submitted to RO-Office, 
MPPCB, Singarauli on quarterly basis. 


Online Effluent Monitoring system is 
installed at the outlet of Central Monitoring 
Basin & data is linked to the CPCB server. 


  


14 Industry shall take effective steps for extensive tree 
plantation in and around their premises covering 33% 
area for general improvement of environmental 
conditions. Plantation shall be carried out suiting to 
local climatic condition maintaining local species in 
consultation with the expert agency. 


About 2.34 lacks trees are planted till date 
over an area of 324 acres with a Survival 
rate of 80%. 


Species are selected based on climate 
condition suitability and native species etc. 


15 Industry shall comply with the condition mentioned in 
the environmental clearance issued by GOI, MoEF, 
New Delhi vide letter No. J-13011/15/2006-IA. II (T) 


Being Complied for the original EC and all 
the amendments/ MOM issued by the 
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dated: 23/11/06 and amended Environmental 
Clearance dated: 21/07/09. 


MoEF& CC. 


16 Industry shall comply with all the relevant acts/rules, 
directions, guidelines, notifications issued by 
MoEF/CPCB/MPPCB from time to time as required 
and, if applicable. 


Being complied. 


17 The consent/renewal license fee deposited by the 
industry is liable for revision, if at any point of time it is 
found necessary. 


Noted & Agreed. 


18 Any change in production capacity, process, raw 
materials use etc. shall be intimated to the Board.  For 
any enhancement of the above, prior permission of the 
Board shall be obtained. 


Noted. 


19 The Board reserves the right to amend/cancel any of 
the above conditions in part or as a whole and when 
deemed necessary. 


Noted. 
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1. EXECUTIVE SUMMARY 


During the year FY2015-16 coal production from Moher and Moher-Amlohri Extension coal 


mine is 17.02 MTPA and OB removed is 65.69 MBCM.  The power generated from the end 


use project is 31261 MUs clocking 89.9% PLF, which is the best amongst the similar size 


power stations in the country.   


Sasan Power Ltd (SPL) has made substantial investment into air, water, noise pollution 


control technology and demonstrates its commitment to continually improving environmental 


performance. 


SPL has selected best in class equipments for its mining operation. HEMM fleets selected for 


coal mining is considering minimal adverse impact on environment during operation. HEMM 


like dragline, shovel and some of the Drills are electric driven which is more efficient as 


compared to Diesel driven machines. Drills are provided with Dust Extractor with water 


flushing system.  


Availability of Heavy earth moving machinaries (HEMM) deployed has steadily improved to 


achieve coal production as per the power station requirement. During FY2015-16 second 


Dragline was also put into operation and achived availability of 75% and shovels and 


Dumpers availability is 71% & 72% respectively. 


Ambient air quality is monitored at eight locations (four in the core zone and four in the buffer 


zone), Surface Water quality is monitored at five to six locations at natural drains/nallaha, 


open ponds, rivers flowing at nearby villages.  Ground water is  monitored for both level and 


quality by an established network of piezometers at five locations.  The results are found to 


be within the permissible limit as per the applicable regulatory standard. 


An Effluent Treatment Plant with treatment  capacity of 50m3/hr is operational at mine for 


treatment of effluent generated out of washing of HEMMs at Washing Bay. 


The  Hazardous Waste (HW-5.1) used oil collected at site is disposed off through SPCB  


authorized recycler. Total188.29 MTof used oil disposed through recycler during FY 2015-16. 


.Consent to establish and Consent to operate issued by Madhya Pradesh Pollution Control 


Board (MPPCB) have been amended for mine capacity of 20 MTPA. 
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2. INTRODUCTION 


Sasan Ultra Mega Power Project (UMPP) is a Government of India’s (GoI) initiative to meet 


growing power demand in India.  As per the UMPP scheme, each UMPP is initially 


developed through a Special Purpose Vehicle (SPV) which is a wholly owned subsidiary of 


Power Finance Corporation (PFC), Government of India undertaking. The SPV is 


responsible for activities like site selection, obtaining coal mines wherever applicable, 


acquiring land, obtaining various clearances & approvals. Thereafter, PFC carries out an 


International Competitive Bidding process & transfers the SPV to successful bidder quoting 


lowest levelised tariff.  


Sasan Power Ltd (SPL) is the SPV established by PFC to develop the Sasan UMPP. SPL 


was transferred to Reliance Power Ltd which emerged as the lowest bidder in terms of 


levelised tariff for Sasan UMPP.  


Sasan Power Limited (SPL) is a wholly owned subsidiary of Reliance Power Limited has 


commissioned all six units of 660 MW and operational. The project supplies power at 


extremely competitive levelised tariff of Rs 1.196/kWh benefiting 42 Crore of population in 


the seven states viz., States of Madhya Pradesh, Uttar Pradesh, Delhi, Rajasthan, Punjab, 


Haryana and Uttarakhand. 


The Moher and Moher Amlohri Extension Opencast Coal Mine (MMAEOCM) in Singrauli 


District, Madhya Pradesh has been allotted by the Govt. of India to SPL for Sasan UMPP as 


captive coal mine to cater to its coal requirements.  


The MMAEOCM is located in the South-Western part of the Moher Sub-basin in Singrauli 


Coalfields and covers an area of about 15.39 sq. km. The mine site is located in the South-


western part of the Moher Sub-basin in Singrauli Coalfields and covers an area of about 


15.39 sq. km. The Moher block is contiguous with Amlohri Coal Mining Project of M/s. 


Northern Coalfields Ltd. (NCL) in the east, Semaria Coal Block in the west Gorbi Block-B in 


the North. The Moher-Amlohri Extension has Amlohri geological block in the south, Moher 


Block in the west, Nigahi North extension and Nigahi Dip Extension in the east and Bijul 


underground mines in the north. 


The Net Geological Reserve in Moher and Moher-Amlohri coal blcok is 575 MT while the 


total mineable reserve is 470.43MT. The estimated overburden volume for Moher has been 


calculated as 1105.54Mm3 with a stripping ratio of 4.03 while for Moher and Moher-Amlohri 
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Extension the figures are 788.19 Mm3 and 5.37 respectively. The total overburden to be 


removed will be 1893 Mm3 with a stripping ratio of 4.0.   


The mining technology is Open-Cast method of working with Frond End Loader-dumper, 


shovel-dumper and dragline combination for coal extraction and overburden removal. Shovel 


dumper combination is used with horizontal slicing in top overburden benches and inclined 


slicing in bottom most benches. 


All the major clearance and permits required for mining is in place and coal production from 


the mine commenced from Sep 2012.  


3. PURPOSE OF THE REPORT  


SPL has obtained funding from various banks and international financial institutions 


(Lenders). SPL committed to comply with Equator’s Principle (July 2006 edition) and the 


requirements of the performance standards of International Finance Corporation (IFC) as per 


the Financing Agreement signed with the Lenders.  


The Annual Report (AMR) has been prepared to present the Annual status of the 


environment, health & safety and social performance of the coal mine during the period April 


2015  to March 2016 as a part of loan covenant clause no 6.2.5 


 The purpose of this Annual EHS & S Compliance Monitoring Report 2015-16 is to: 


 Review implementation of environmental mitigation and enhancement measures 


 Review Social Monitoring Plan for the mine,  


Review environmental monitoring plan for the mine 


4. SCOPE OF REPORT 


The scope of the AMR covers all environment and social activities associated operation 


period of coal mine. Scope of work prescribed by the US Exim bank has been used to 


structure the report. The report broadly covers status update of various environmental, 


health, safety and social activities under taken/initiated by the Company. 


Operations related EHS, Security and Social (EHSSS) Management 


Labour and Working Conditions 
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Pollution Prevention and Abatement  


Communities Health, Safety and Security 


Land acquisition and R&R  


Biodiversity 


Conformance  


Cumulative Impacts 


 


5. MINES OVERVIEW 


Coal production started in September 2012 from the southern pit and since then coal 


production is being done from southern pit, it progressed to middle pit and now 


developmental activities are being undertaken in the northern pit. 


The mining technology is Open-Cast method of working with Frond End Loader-dumper, 


shovel-dumper and dragline combination for coal extraction and overburden removal. Shovel 


dumper combination is used with horizontal slicing in top overburden benches and inclined 


slicing in bottom most benches. 


Over 100 nos of HEMMs are deployed at mine for coal overburden removal and coal 


production. 


Mine infrastructure facilities such as workshop, stores, Administrative office, time office and 


First aid centre are constructed at mine site to support mine operation.  


The total land requirement for the project is 2037 hectares. Out of the total land required, the 


mine lease area is 1539 ha and an additional 498 ha has been identified for external OB 


Dump and Infrastructure development. 
 


Mine progress achieved during FY2015-16 can be described in a nutshell as below: 


1. Box cut 


 South Pit: completed 


 Mid Pit : completed 
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 North Pit : About to Complete 


 


   2. Dragline No. 1  


 1st Cut completed 


 2nd Cut working 


 


3. Dragline No. 2  


 5th Cut in progress near south pit 


 


4.  Electrical Ring main 


 Eastern part completed 


 Western part under progress 


  


6. MINING ACHIEVED 


For the reporting period Moher, Moher-Amlohri Extension mine has achieved production of 


OB and coal are given in the table below. 


 


Period 
OB Removed 


(million BCM) 


Coal removed (million  


Metric Tonnes) 


Apr’15 to Mar ‘16 65.69 17.02 


 


Following are Moher & Moher Amlohri Extension open cast coal mine milestone 


achievements  for the period  FY2015-16: 


SNo  Category  Achievement 


1 
Coal  


Production   


Highest Coal production in a day: 165,549 MT on 31st  March’16 


Highest  monthly Coal production: 2.16 Million MT  since 


inception of mine in  Mar’16  
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2 
Coal  


Dispatch   


Highest Coal dispatch in a day: 95,068 MT on 29th Nov’15  


Highest monthly Coal dispatch: 1.88 Million MT since inception 


of mine in  Mar’16  


3 
OB  


Removal  


Highest OB removal (Deptt.) in a day: 2,76,311 BCM on 20th  


Nov’15  


Highest  monthly OB removal: 6.94 Million BCM since inception 


of mine in Mar’16  


4 
Shovel  


Operation  


Highest OB removal by Shovels in a day: 2,05,320 BCM on 20th 


Aug’15  


Highest  Monthly OB removal by Shovel-dumper: 4.28 Million 


BCM since inception of mine in Feb’16  


5 
Dragline 


Operation  


Highest OB removal by Dragline in a day: 95,251 BCM on 30th 


Nov’15  


Highest  Monthly OB removal by Dragline: 2.11 Million BCM 


since inception of mine in Jan’16  


6 
Drilling & 


Blasting  


Biggest Shovel bench single patch blast of 7,30,000 BCM   on 


14th July’15 (330 MT of explosive) 


Biggest dragline bench single patch blast in India 14,70,131 


BCM (980 MT of explosive) on 13th Sept’15  


Highest drilling in a day:  9022 Mtr on 28th Sept’15 
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7. MINING EQUIPMENT  


SPL has deployed the largest HEMM fleet for mining Moher & Moher-Amlohri Extension coal 


block. The HEMM fleet deployed is given below: 


SNo HEMM Nos. in 
Operation Capacity/Rating 


1 Drill 14 250 mm & 311 mm 


2 Electric rope Shovel 6 Bucket:42 m3 


3 Front End Loader 2 Bucket: 42 m3 


4 Dumper 52 240MT 


4 Dozer 16 240-850 HP 


5 Grader 8 280 HP 


6 Water Sprinkler 4 70 KL 


7 Dragline 2 61 m3 bucket size 


 


8. INFRASTRUCTURE FACILITY 


Following infrastructure facilities construction completed and in use: 


 Erection yard required for assembly of mine equipment is completed and in use.  


 Explosive magazine construction completed and in use.   


 Construction of approach road for infrastructure area and mine area is completed and 


in use.  


 132 kV Transmission line and substation at mine.  


 Coal mine power supply distribution system inside mine area energized through 


permanent system.  


 Mine substation commissioned;  


 Tyre shop structure erection completed and ready for use 


 Centralised lubrication system -  in use  


 Tyre shop - In use  


Following facilities constructed at mine end are being relocated to create space for dumping 


of overburden and also leading to reduction on lead distance for dumping OB: 
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 Store shed erection;  


 Effluent Treatment Plant (ETP).  


 Workshop complex, site office, canteen and Admin building, first Aid centre, Time 


office,  


 Fire Station 


 Diesel dispensing unit - in operation  


 Hazardous waste storage yard - Constructed and in use  


 


9. MINE OPERATION 


The mining technology is Open-Cast method of working with Frond End Loader-dumper, 


shovel-dumper and dragline combination for coal extraction and overburden removal. Shovel 


dumper combination is used with horizontal slicing in top overburden benches and inclined 


slicing in bottom most benches. The width and gradient of the haul road is maintained as per 


permissible limits as prescribed by Director General of Mines Safety (DGMS). The draglines 


are used to remove inter parting for side casting into the de-coaled area. 


Method of working of the mine is described as below: 


1. Shovel-Dumper combination with inclined slicing in top over burden benches above 


Dragline sitting level.  


2. The draglines are used to remove inter parting between Turra and Purewa seam for 


side casting into the de-coaled area.  


3. FrontEnd Loader -Dumper combination for coal extraction. 


4.  Drilling and blasting for both overburden and coal benches before excavation.   


5. Inclined Drilling is performed for Dragline benches and vertical drilling for Shovel 


Benches 


Coal is transported from coal face to receiving pit by Dump trucks, thereafter it is conveyed 


to power plant by Overland Conveyor. During FY2015-16 total 17.02 MTPA coal produced 


and 65.68 MBCM OB removed, which is twice that of last year production.  


 


10. RESOURCE MANAGEMENT 


Resources at the coal mine are managed optimally as per demand and availability. Proper 


care is taken to ensure a balance is maintained in resource utilization and management. 


Special emphasis is given to explore the re-use of the resources such as mine pit water after 







12 | P a g e  
 


sedimentation is re-used for the purpose of dustsuppression on haul roads so that no ground 


water is exploited for the same purpose.  


11. WATER MANAGEMENT 


There are two siltation ponds  constructed at mine  for the purpose of harvesting rain water.  


Additional siltation pond is under construction to augment the storage.  Mine water 


requirement is primarly met from the rainwater harvesting pond and further water 


requirement is supplemented by water from power plant.  


Also, treated effluent from ETP is recycled and reused for dust suppression and green belt 


development.  


03 nos of Rain water harvesting pits have been constructed for ground water recharging at 


mine. 


12. UPDATE ON IMPLEMENTATION OF OESMP   
 


SPL has adopted the best mining technology deploying the largest HEMM fleet for coal 


mining at Moher and Moher-Amlohri Extension Coal Mine at par with international bench 


mark. SPL has developed Environmental and Social Management Plan (ESMP) which is 


being practiced at site.   


13. ORGANIZATION 
 
Multidisciplinary teams headed by senior executives reporting to the head of the mines are 


responsible for implementation of environment, health, safety and social management plans 


at Moher and Moher-Amlohri Opencast Coalmine (MMAOCM). Mine Manager is responsible 


for ensuring various compliances as per statutory requirements. 


14. ENVIRONMENTAL MANAGEMENT 
 


To mitigate the adverse impact due to mining activity on the environment, SPL has adopted 


various environmental measures at Moher & Moher-Amlohri Extension Open Cast Coal mine 


(MMAEOCM) and detail is giveb below: 
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14.1 FUGITIVE DUST CONTROL MEASURES 


14.1.1  Haul road and OB dumps 


Four numbers of water sprinklers with the capacity of 70kL is deployed at mine. These water 


sprinklers are continuously in operation and sprinkling water in the haul road to suppression 


dust on the haul road.  


Fugitive Dust emission is regularly monitored by the method of gravimetric sampling to 


assess SPM, RPM, and heavy metals such as Hg, As, Cr etc. As per the test results, 


concentration of   heavy metals is below detection limit.  


14.1.2  Noise Monitoring and Management 


Monitoring of ambient noise as well as noise at workplace is being carried out regularly in 


order to assess the impact of noise level in the work place. Ambient Noise Quality is also 


monitored as per standard guidelines published by CPCB with the help of an Integrated 


Sound Level Meter. Ambient Noise Monitoring Results for FY2015-16 are given in the 


following tables:  
 


Noise Quality (Apr, 2015 to Mar, 2016) 


1.) Admin Office 


S.No. Month 
Day 


dB(A) 
Night 
dB(A) 


Leq Leq 


1.  April’15 51.6 44.8 


2.  May’15 52.2 45.6 


3.  June’15 53.3 46.5 


4.  July’15 57.6 48.5 


5.  August’15 56.8 47.2 


6.  September’15 57.4 47.6 


7.  October’15 54.8 41.2 


8.  November’15 50.9 40.7 


9.  December’15 63.4 59.8 


10.  January’16 64.8 62.4 
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11.  February’16 62.5 61.2 


12.  March’16 60.2 58.6 


13.  Standards as per 
Noise Rule,2000 75 70 


 


3.) Near TH4 


S.No. Month 
Day 


dB(A) 
Night 
dB(A) 


Leq Leq 
1.  April’15 53.6 45.3 


2.  May’15 52.9 44.6 


3.  June’15 54.8 46.6 


4.  July’15 56.2 47.4 


5.  August’15 64.4 47.8 


6.  September’15 61.6 45.5 


7.  October’15 55.9 53.8 


8.  November’15 54.5 41.7 


9.  December’15 61.8 58.6 


10.  January’16 61.4 58.6 


11.  February’16 59.2 56.9 


12.  March’16 60.2 55.3 


13.  Standards as per 
Noise Rule,2000 


75 70 


 


3.) Haul Road near Time Office 


S.No. Month  Day 
dB(A) 


Night 
dB(A) 


Leq Leq 
1.  April’15 53.6 45.6 


2.  May’15 54.4 46.4 


3.  June’15 52.9 44.0 
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4.  July’15 53.6 44.6 


5.  August’15 66.4 47.3 


6.  September’15 64.6 47.4 


7.  October’15 66.7 48.5 


8.  November’15 68.7 54.2 


9.  December’15 60.2 55.3 


10.  January’16 68.8 65.7 


11.  February’16 50.9 40.7 


12.  March’16 63.6 48.5 


13.  Standards as per 
Noise Rule,2000 


75 70 


 


4.) Near ETP 


S.No. Month 
Day 


dB(A) 
Night 
dB(A) 


Leq Leq 


1.  April’15 53.9 42.5 


2.  May’15 53.3 41.9 


3.  June’15 52.1 40.9 


4.  July’15 58.7 41.2 


5.  August’15 52.7 43.6 


6.  September’15 53.6 43.8 


7.  October’15 53.8 43.6 


8.  November’15 54.5 41.7 


9.  December’15 67.4 42.3 


10.  January’16 68.8 65.7 


11.  February’16 65.2 61.3 


12.  March’16 67.2 58.4 


13.  Standards as per 
Noise Rule,2000 75 70 
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5.) Near CHP Working Area 


S.No. Month 
Day 


dB(A) 
Night 
dB(A) 


Leq Leq 
1.  April’15 60.4 53.1 


2.  May’15 60.9 53.7 


3.  June’15 62.0 54.5 


4.  July’15 69.4 65.6 


5.  August’15 65.6      48.5 


6.  September’15 63.6 48.5 


7.  October’15 56.4 44.1 


8.  November’15 57.3 46.1 


9.  December’15 68.6 65.2 


10.  January’16 68.7 54.2 


11.  February’16 66.4 52.4 


12.  March’16 64.3 62.5 


13.  Standards as per 
Noise Rule,2000 


75 70 


 


6.) Near Teldah Village 


S.No. Month 
Day 


dB(A) 
Night 
dB(A) 


Leq Leq 


1.  April’15 53.8 49.4 


2.  May’15 52.5 44.9 


3.  June’15 49.8 42.2 


4.  July’15 50.2 41.2 


5.  August’15 47.6 39.5 


6.  September’15 48.6 37.5 
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7.  October’15 54.3 41.3 


8.  November’15 53.3 41.5 


9.  December’15 53.2 42.1 


10.  January’16 51.7 41.8 


11.  February’16 52.3 42.5 


12.  March’16 51.6 45.3 


13.  Standards as per 
Noise Rule,2000 


55 45 


 


7.) Moher Village 


S.No. Month 
Day 


dB(A) 
Night 
dB(A) 


Leq Leq 


1. April’15 53.0 44.2 


2. May’15 52.4 43.6 


3. June’15 54.2 43.3 


4. July’15 53.2 42.1 


5. August’15 54.6 43.2 


6. September’15 54.2 43.5 


7. October’15 51.4 42.1 


8. November’15 50.3 38.6 


9. December’15 52.3 40.3 


10. January’16 52.3 44.2 


11. February’16 51.4 43.2 


12. March’16 52.3 55.2 


13. Standards as per 
Noise Rule,2000 


55 45 
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8.) R&R Colony 


S.No. Month 
Day 


dB(A) 
Night 
dB(A) 


Leq Leq 


1.  April’15 52.2 43.7 


2.  May’15 53.0 44.5 


3.  June’15 53.3 43.7 


4.  July’15 49.6 37.5 


5.  August’15 44.6 40.5 


6.  September’15 47.6 37.5 


7.  October’15 54.0 42.9 


8.  November’15 51.4 41.8 


9.  December’15 50.3 38.6 


10.  January’16 52.8 43.5 


11.  February’16 54.5 43.2 


12.  March’16 52.3 40.3 


13.  Standards as per 
Noise Rule,2000 


55 45 


 


9. Amlohri Village 


S.No. Month 
Day 


dB(A) 
Night 
dB(A) 


Leq Leq 


1.  April’15 51.7 43.1 


2.  May’15 52.1 43.5 


3.  June’15 52.9 44.3 


4.  July’15 51.3 40.5 


5.  August’15 52.8 43.5 


6.  September’15 51.6 42.5 


7.  October’15 52.3 41.9 
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8.  November’15 53.9 39.7 


9.  December’15 52.5 41.2 


10.  January’16 54.5 43.2 


11.  February’16 51.3 40.5 


12.  March’16 51.2 45.2 


13.  Standards as per 
Noise Rule,2000 


55 45 


 


10. Security Barrier  


S.No. Month 
Day 


dB(A) 
Night 
dB(A) 


Leq Leq 


1.  April’15 55.3 47.4 


2.  May’15 56.0 48.0 


3.  June’15 56.6 48.5 


4.  July’15 52.5 41.2 


5.  August’15 58.5 47.8 


6.  September’15 58.6 47.5 


7.  October’15 66.7 48.5 


8.  November’15 58.2 47.4 


9.  December’15 59.8 49.2 


10.  January’16 56.8 48.4 


11.  February’16 56.2 49.5 


12.  March’16 54.5 43.2 


13.  Standards as per 
Noise Rule,2000 


75 70 
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14.1.3 Occupational Noise monitoring 


Workplace/Occupational noise monitoring is carried out as per DGMS and OSHAS 


guidelines with the help of a personal dosimeter to evaluate the Time Weighted Average of 


the Sound Pressure Level and its dose. Monitoring is normally performed once in a quarter. 


Occupational Noise monitoring data is given below  


 


1.) Dump Yard (Near Dumper) 


S.No. Months 
Max. Permissible 


Limit (as per 
DGMS) 


TWA (8 hr) Duration of 
Monitoring (min) 


1.  April-2015 85 70.64 480 


2.  October-2015 85 72.47 480 


3.  January-2016 85 73.25 480 


 


2.) Secondary Crusher House 


S.No. Months 
Max. Permissible 


Limit (as per 
DGMS) 


TWA (8 hr) Duration of 
Monitoring (min) 


1.  April-2015 85 69.77 480 


2.  October-2015 85 71.5 480 


3.  January-2015 85 72.8 480 


 


3.) Near Coal TH4/TH5 


S.No. Months 
Max. Permissible 


Limit (as per 
DGMS) 


TWA (8 hr) Duration of 
Monitoring (min) 


1.  April-2015 85 68.03 480 


2.  October-2015 85 72.26 480 


3.  January-2016 85 73.57 480 
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4.) Time office 


S.No. Months 
Max. Permissible 


Limit (as per 
DGMS) 


TWA (8 hr) Duration of 
Monitoring (min) 


1.  April-2015 85 65.10 480 


2.  October-2015 85 63.47 480 


3.  January-2016 85 71.29 480 


 


5.) Erection Yard 


S.No. Months 
Max. Permissible 


Limit (as per 
DGMS) 


TWA (8 hr) Duration of 
Monitoring (min) 


1.  April-2015 85 72.28 480 


2.  October-2015 85 71.68 480 


3.  January-2016 85 75.6 480 


 


6.) CHP Working Area 


S.No. Months 
Max. Permissible 


Limit (as per 
DGMS) 


TWA (8 hr) Duration of 
Monitoring (min) 


1.  April-2015 85 77.6 480 


2.  October-2015 85 75.11 480 


3.  January-2016 85 74.54 480 


 


7.) Shovel Working Area 


S.No. Months 
Max. Permissible 


Limit (as per 
DGMS) 


TWA (8 hr) Duration of 
Monitoring (min) 


1.  April-2015 85 78.5 480 


2.  October-2015 85 73.4 480 


3.  January-2016 85 72.35 480 
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14.2 DRAINAGE SYSTEM 
 


Year wise mine drainage plan has been prepared and being implemented at site. 


Dewatering pumps are installed at pit faces to drain mine pit water.  


The Drainage system have been made with the provisions of check dams and catch drains 


to arrest the silt laden with coal prior to the final discharge to the siltation pond where the 


flow of the pit run-off and the mine pit water is arrested to ensure sedimentation of the silt. 


The Siltation pond/ Sump is de-silted in the pre-monsoon season so as to accommodate 


the maximum overflow of the mine drainage water. The water collected in the silation pond 


is reused for water sprinkling and plantation purpose. 


a)  Catch drains: Catch drains are constructed to collect and drain water to sump and 


siltation ponds. Catch drains are provided with check dams to arrest silt and sediment flow 


with water. 


b) Garland drains: Garland drains/ Toe-Wall and Foot Drains (3mx3m) are constructed to 


arrest discharge of runoff with silt and sedimens surging into areas adjoining the periphery 


of OB dump. 


c) Siltation pond: Siltation Pond with capacity of 1,42000  cu.m has been constructed for 


ensuring proper retention period for the siltation process of dust laden flow. 


 


14.3 POLLUTION CONTROL MEASURES AT HEMM  


 


HEMM fleets selected by SPL for coal mining are considering minimal adverse impact on 


environment during operation. 


a.)  HEMM for OB removal and reclamation (Dragline) CAT-8200AC-DL 
Electric driven dragline which consumes less power and noise is more economic as 


compared other HEMM combination. 


 Energy savings, accompanied by higher productivity with AC IGBT electrics. 


b.) Environment Friendly Drilling: Atlas Copco Blast Hole Drill Pit Viper -271 


 Hydraulically retractable dust curtains. 


 Dust Extractor with water flushing system 
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 16.8m clean hole in a single pass. 


 Electronic air regulation system (EARS) Ensures reduced power and fuel 


consumption. 


 


Regular maintenance is carried out to ensure availability of the HEMM for Mining operation. 


During equipments mainetance activity residual wastes / contaminated oil generated are 


collected, stored and disposed as per hazardous waste disposal management plan.  
Hazardous wastes collected are disposed  off through an authorized recycler recognized by  


SPCB for the purpose of recycling.  Hazardous Waste-5.1(Used Oil) of 188.292MT have 


been disposed off iduring the financial year 2015-16. 
c.) HEMM Washing 
There is a designated washing Bay constructed near workshop shop where the HEMM 


washing is carried out. 


The Washing Bay effluent is connected to ETP for treatement. ETP with a capacity of 


washing effluent @50m3/hr installed at mine. The treated water is reused for purpose of dust 


suppression and greenbelt development and maintenance activity. 


 


14.4 OVERBURDEN & SOLID WASTE MANAGEMENT 
a) OB Management 


During FY2015-16 total quantity of Overburden removed from the Moher & Moher-Amlohri 


Extension Open Cast Coal Mine (MMAEOCM) operation is 65.68 Million BCM, out of which 


25.78 Million BCM OB was used for backfilling within the open Pit Mine voids/ De-coaled 


area. Remaining Quantity of Overburden generated during the year was stored at a 


designated external Dumping zone. 


Overburden generated out of mining operation is properly stacked at external dumpsite in a 


bench wise manner. OB Dumping is done in three benches each of 30m height and the 


ultimate slope maintained at 280. 


Garland drain along with the Foot drain all along the periphery of the OB dump has been 


constructed to arrest the silt and sediment flow from the dumps. 
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b) Solid Waste Management 


 
Solid waste generated at site consists of Food waste (organic) from the canteens, disposable 


bags/ cups, garbage waste generated from the packing materials, etc. These are collected 


and segregated in different containers and disposed off through a approved agency. 


 


14.5 HAZARDOUS WASTE MANAGEMENT 


 


SPL has obtained Permission from the Madhya Pradesh Pollution Control Board under 


Hazardous Waste Management & Handling rule, 2008 for generation, collection, treatment, 


storage, transportation and disposalof hazardous waste generated from the process. 


SPL vide letter no. 534/HOPCB/HSMD/Sin-10/2012 received Madhya Pradesh Pollution 


Control Board consent for a period of five years from 2012-2017. The consent received from 


Madhya Pradesh Pollution Control Board is for category-5.1 and HW category-5.2  


These wastes generated at site are collected and stored in HW storage shed. The Waste oil 


collected is disposed off through a authorized recycler. Statuatory declarations are filed as 


per the HW Rule, 2008. Hazardous waste 5.1(Used Oil) of 188.292MT have been disposed 


off during FY 2015-16. 


 


14.6 ENVIRONMENTAL MONITORING AND REPORTING  
 


SPL is monitoring ambient air quality, fugitive dust, Occupational Dust by Personal Dust 


Samplers, ambient noise, occupational/work place noise, surface water quality and ground 


water quality and level, etc. in and around Mines as per the statuatory requirement and 


reports are submitted to Pollution Control Board. SPL has also established an automatic 


weather station for carrying out real-time micrometeorological monitoring at Moher & Moher-


Amlohri Extension Opencast Coal Mine for parameters such as Ambient Temperature, 


Relative Humidity, Barometric Pressure, Rainfall, Wind Speed and Direction, Solar radiation, 


etc.The summary of Annual Environmental Monitoring carried out is given below: 


14.6.1 Ambient Air Quality Monitoring 


The Ambient Air Quality Monitoring is carried out as per standard monitoring methodologies 


prescribed by Central Pollution Control Board guidelines for NAAQS-2009. Ambient Air 
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quality monitoring is carried out in 3 locations in core zone and 3 locations in the buffer zone 


for the period from April’15 to September’15 and 4 Locations in Core zone and 4 locations in 


buffer zone) for balance period. The monitoring locations are finalised in consultation with the 


MPPCB. Following are the locations of ambient air Monitoring Station: 


Period Core Zone Buffer Zone 


April’15 to 
September’15 


1. Project Office Building 


2. ETP Building 


3. Substation Building 


1. Amlohri Village 


2. Moher Village 


3. Teldah Village 


October’15 to 
March’16 


1.  Project Office Building 


2. New ETP Building 


3. Substation Building 


4. SRP control room 


Building* 


1. Amlohri Village 


2. Moher Village 


3. Teldah Village 


4. Chokra Village* 


*Two stations added in the second half of FY2015-16 


Ambient Air Quality Monitoring Results for Moher & Moher-Amlohri Extension open Cast 


Coal Mine during FY2015-16 is given below: 
Total Number of Monitoring Station: Six (Three in the core zone and three in buffer zone) 
 
Table.1: Monitoring Results for Moher Village (AAQ_01) 


Period 
Parameters 


Concentration in µg/m³ Period 
Parameters 


Concentration in µg/m³ 


PM10 PM2.5 SO2 NOx PM10 PM2.5 SO2 NOx 


  
A


pr
il-


20
15


 


57.2 34.5 9.5 25.5 


 
Ju


ly
-2


01
5 


54.1 37.2 11.8 17.6 
59.3 36.2 9.9 24.4 52 35.7 12.75 15.3 
61.8 35.8 10.2 24.3 58.6 37.6 11.3 19.6 
58.2 35.5 10 25.5 57.6 40.1 10.9 16.5 
56.3 35 10.5 24 56.2 37.4 12.6 19.4 
61.8 34.6 9.8 24.8 56.4 36.6 11.3 18.6 
63.5 34.3 9.5 24.9 61.4 37.2 10.6 18.6 
61.6 35.1 10.3 25 58.8 38.7 12.6 20.3 


Max. 
Value 63.5 36.2 10.5 25.5 


Max. 
Value 61.40 40.10 12.75 20.30 


Avg.Value 59.96 35.13 9.96 24.80 Avg.Value 56.89 37.56 11.73 18.24 
Min. 
Value 56.3 36.2 10.5 25.5 


Min. 
Value 52.00 35.70 10.60 15.30 


 M
a y- 20
1 5 56.3 36.4 9.6 25.5  A
u


gu
s t- 20
1 56.1 40.2 11.8 20.7 


58.6 35 10 24 56 39.7 12.75 18.6 
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60.8 34.6 9.8 24.8 57.6 36.4 14.6 15.6 
56.3 34.3 10 24.9 56.6 37.3 13.7 14.9 
54.8 33.8 10.6 24 55.2 37.6 12.6 19.6 
60.7 33.4 9.7 24.8 54.4 38.7 11.3 16.5 
62.5 34.2 9.9 24.9 62.4 37.2 16.4 19.6 
60.2 33.9 10.4 24.7 57.8 38.7 11.3 20.3 


Max. 
Value 62.50 36.40 10.60 25.50 


Max. 
Value 62.40 40.20 16.40 20.70 


Avg.Value 58.78 34.45 10.00 24.70 Avg.Value 57.01 38.23 13.06 18.23 
Min. 
Value 54.80 33.40 9.60 24.00 


Min. 
Value 54.40 36.40 11.30 14.90 


 
Ju


ne
-2


01
5 


57.2 35 9.7 24 


 
Se


pt
em


be
r-


20
15


 


55.1 37.2 13.7 14.6 
60.8 34.6 10 25.6 56.7 36.2 12.6 23.2 
56.3 35.6 10.3 24.3 62.5 34.4 11.3 21.5 
55.4 33.8 9.7 25.4 58.6 37.3 12.3 24.6 
60.7 33.4 9.9 25.3 55.2 37.6 11.3 19.6 
62.5 34.2 10.4 24.9 59.4 38.7 12.6 16.5 
60.2 34.2 9.6 25.6 62.4 41.2 16.4 19.6 
59.6 35.5 10.2 24.5 57.8 40.2 11.3 20.3 


Max. 
Value 62.50 35.60 10.40 25.60 


Max. 
Value 62.50 41.20 16.40 24.60 


Avg.Value 59.09 34.54 9.98 24.95 Avg.Value 58.46 37.85 12.69 19.99 
Min. 
Value 55.40 33.40 9.60 24.00 


Min. 
Value 55.10 34.40 11.30 14.60 


  
O


ct
ob


er
-2


01
5 


63 29 11 23 


 
Ja


nu
ar


y-
20


16
 


62.5 35.4 14.9 22.6 
71 36 8 17 61.3 38.9 13.2 25.4 
65 30 9 13 60.2 33.6 12.9 24.2 
62 32 10 14 59.6 31.2 13.5 20.6 
59 35 7 17 61.3 33.4 14.6 21.5 
58 26 15 11 59.3 34.5 13.5 23.5 
56 37 7 24 63.8 34.6 14.6 22.5 
52 27 8 11 61.2 32.5 13.8 23.6 


Max. 
Value 71.00 37.00 15.00 24.00 


Max. 
Value 63.80 38.90 14.90 25.40 


Avg.Value 60.75 31.50 9.38 16.25 Avg.Value 61.15 34.26 13.88 22.99 
Min. 
Value 52.00 26.00 7.00 11.00 


Min. 
Value 59.30 31.20 12.90 20.60 


 
N


ov
em


be
r-2


01
5 


62 28 12 20 


 
Fe


br
ua


ry
-2


01
6 


59.5 26.4 12.6 20.5 
70 32 10 24 57.6 28.9 14.9 21.8 
64 34 6 18 63.7 31.7 11.8 19.6 
65 36 8 16 64.8 29.6 15.7 23.6 
58 32 8 18 61.9 29.8 13.5 22.6 
56 28 12 12 61.8 27.5 12.9 24.7 
54 32 6 22 60.4 27.9 15.6 20.9 
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58 28 8 14 59.5 26.4 12.6 20.5 
Max. 
Value 70.00 36.00 12.00 24.00 


Max. 
Value 64.80 32.70 15.70 24.70 


Avg.Value 60.88 31.25 8.75 18.00 Avg.Value 61.53 29.31 13.83 21.90 
Min. 
Value 54.00 28.00 6.00 12.00 


Min. 
Value 57.60 26.40 11.80 19.60 


 
D


ec
em


be
r-2


01
5 


60.2 34.5 13.2 21.5 


 
M


ar
ch


-2
01


6 


62.1 33.5 16.8 24.5 
59.3 36.8 12.8 23.6 61.1 36.2 17.6 25.3 
61.2 31.5 11.9 22.8 59.8 35.4 18.5 26.1 
60.3 32.9 12.5 18.6 60.3 32.5 20.2 22.6 
59.3 31.5 13.6 19.9 63.2 31.2 23.6 29.5 
58.4 33.9 12.5 21.2 62.1 30.5 20.2 30.5 
62.3 32.5 13.6 20.2 63.2 32.5 21.5 32.6 
62.1 31.5 12.6 22.2 64.2 33.2 22.6 31.9 


Max. 
Value 62.30 36.80 13.60 23.60 


Max. 
Value 64.20 36.20 23.60 32.60 


Avg.Value 60.39 33.14 12.84 21.25 Avg.Value 62.00 33.13 20.13 27.88 
Min. 
Value 58.40 31.50 11.90 18.60 


Min. 
Value 59.80 30.50 16.80 22.60 


 
 
Table.2: Summary of Monitoring Results  
Parameters Maximum 


Observed 
Value (µg/m3) 


 


Maximum Permissible 
Limits-NAAQS-2009 


(µg/m3) 


PM10 71.0 100 
PM2.5 41.2 60 
SO2 23.6 80 
NOx 32.6 80 
 
The maximum observed value of all the monitoring events is observed to be below Maximum 
Permissible Limit as prescribed by National Ambient Air Quality Standard-2009. 
 
 
 
 
 
 
 
 
 
 
 
 
 Fig. 1: Ambient Air Quality Status at Moher Village 
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Fig.2: Ambient Air Quality Trend at Moher Village 


 


Table.3: Monitoring Results for Amlohri Village (AAQ-02) 


Period 
Parameters 


Concentration in µg/m³ Period 
Parameters 


Concentration in µg/m³ 


PM10 PM2.5 SO2 NOx PM10 PM2.5 SO2 NOx 


  
Ap


ril
-2


01
5 


55.3 36.8 10.2 24.1 


 
Ju


ly
-2


01
5 


53.1 35.2 12.3 16.6 
58.7 34.2 10 24 56 35.7 12.75 18.3 
60.7 34.3 9.2 23.8 54.6 37.6 11.3 17.6 
64.2 37.7 8.5 25 61.6 40.1 10.6 15.3 
61.4 35 8.9 23.9 50.2 33.4 12.6 19.6 
57.9 34.2 9.9 24.3 56.4 36.6 12.3 16.5 
61.6 34 9.7 24 61.4 37.2 11.3 19.6 
59 36.3 10.1 26 58.8 38.7 12.6 20.3 


Max. 
Value 64.2 37.7 10.2 26 


Max. 
Value 61.60 40.10 12.75 20.30 


Avg.Value 59.85 35.31 9.56 24.39 Avg.Value 56.51 36.81 11.97 17.98 
Min. 
Value 55.3 34 8.5 23.8 


Min. 
Value 50.20 33.40 10.60 15.30 


 
M


ay
-2


01
5 


56.5 38.1 11.3 25.6 


 
Au


gu
st


-2
01


5 


54.1 35.2 10.9 17.6 
58.4 34.6 11.15 24.3 55.2 38.7 12.75 21.2 
60.3 35.6 10.3 25.3 53.8 39.2 13.5 19.6 
63.2 39 9.3 25.7 62.6 35.7 10.6 18.5 
62.6 36.3 10.15 25.4 57.2 37.6 12.6 20.4 
57.3 35.5 11.3 24.6 55.4 34.2 12.3 22.3 
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62.8 35.45 10.8 25.5 59.4 37.2 11.3 21.4 
60.2 37.6 11.3 26.3 56.8 36.2 12.6 25.6 


Max. 
Value 63.2 39 11.3 26.3 


Max. 
Value 62.60 39.20 13.50 25.60 


Avg.Value 60.16 36.52 10.70 25.34 Avg.Value 56.81 36.75 12.07 20.83 
Min. 
Value 56.5 34.6 9.3 24.3 


Min. 
Value 53.80 34.20 10.60 17.60 


 
Ju


ne
-2


01
5 


55.10 39.20 11.80 19.60 


 
Se


pt
em


be
r-2


01
5 


54.1 39.7 10.9 17.6 
56.00 35.70 12.75 18.30 62.1 36.4 11.8 21.2 
58.60 37.60 11.30 20.60 56 37.3 12.75 19.6 
61.60 40.10 10.90 18.50 57.6 33.4 14.6 18.5 
61.20 37.40 12.60 19.40 56.2 42.1 12.6 20.4 
56.40 36.60 12.90 18.60 55.4 37.6 14.6 24.3 
61.40 37.20 12.40 18.60 59.4 33.6 11.8 21.4 
58.80 38.70 12.60 20.30 56.8 33.2 12.5 25.6 


Max. 
Value 61.60 40.10 12.90 20.60 


Max. 
Value 62.10 42.10 14.60 25.60 


Avg.Value 58.64 37.81 12.16 19.24 Avg.Value 57.20 36.66 12.69 21.08 
Min. 
Value 55.10 35.70 10.90 18.30 


Min. 
Value 54.10 33.20 10.90 17.60 


Period 
Parameters 


Concentration in µg/m³ Period 
Parameters 


Concentration in µg/m³ 


PM10 PM2.5 SO2 NOx PM10 PM2.5 SO2 NOx 


  
O


ct
ob


er
-2


01
5 


67 33 11 15 


 
Ja


nu
ar


y-
20


16
 


60.2 34.5 11.9 19.6 
63 36 7 18 66.9 32.1 12.1 18.4 
57 24 8 10 52.3 28.9 14.5 20.2 
62 30 10 13 61.5 32.5 10.5 22.6 
69 34 7 16 62.9 33.6 11.5 18.5 
59 26 6 11 63.4 32.4 12.6 20.2 
49 21 6 10 59.2 33.7 11.6 18.9 
54 24 9 10 62.5 28.5 12.1 19.5 


Max. 
Value 69.00 36.00 11.00 18.00 


Max. Value 
66.90 34.50 14.50 22.60 


Avg.Value 60.00 28.50 8.00 12.88 Avg.Value 61.11 32.03 12.10 19.74 
Min. 
Value 49.00 21.00 6.00 10.00 


Min. Value 
52.30 28.50 10.50 18.40 


 
N


ov
em


be
r-2


01
5 


65 36 14 14 


 
Fe


br
ua


ry
-2


01
6 


52.3 36.8 11.2 17.5 
62 34 8 16 55.4 32.1 10.2 15.9 
54 24 6 12 49.8 29.8 12.1 16.8 
57 29 12 18 51.3 35.2 10.9 18.2 
66 34 6 20 52.1 34.2 11.6 16.9 
62 38 4 22 57.8 33.9 12.5 17.6 
47 28 5 10 54.5 32.5 11.6 18.5 
50 26 4 12 56.9 28.2 13.2 16.9 
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Max. 
Value 66.00 38.00 14.00 22.00 Max. Value 57.80 36.80 13.20 18.50 
Avg.Value 57.88 31.13 7.38 15.50 Avg.Value 53.76 32.84 11.66 17.29 
Min. 
Value 47.00 24.00 4.00 10.00 Min. Value 49.80 28.20 10.20 15.90 


 
D


ec
em


be
r-2


01
5 


58.6 32.6 11.5 18.6 


 
M


ar
ch


-2
01


6 


62.5 33.5 12.5 20.6 
67.2 29.6 10.6 16.5 63.9 31.2 11.9 19.5 
50.7 27.6 12.1 17.5 55.2 30.5 13.2 21.2 
58.4 31.9 9.8 20.1 63.5 29.5 11.9 23.6 
58.3 33.6 10.5 17.6 61.6 32.5 12.5 20.6 
61.4 32.9 11.2 18.5 65.3 31.2 11.6 21.5 
52.3 31.9 10.8 17.6 62.1 29.8 12.5 22.2 
55.9 26.6 11.2 16.9 61.2 32.6 11.9 20.6 


Max. 
Value 67.20 33.60 12.10 20.10 Max. Value 65.30 33.50 13.20 23.60 
Avg.Value 57.85 30.84 10.96 17.91 Avg.Value 61.91 31.35 12.25 21.23 
Min. 
Value 50.70 26.60 9.80 16.50 Min. Value 55.20 29.50 11.60 19.50 


 
 
Table.4: Summary of Monitoring Results  
Parameters Maximum 


Observed 
Value (µg/m3) 


 


Maximum Permissible 
Limits-NAAQS-2009 


(µg/m3) 


PM10 69.0 100 
PM2.5 42.10 60 
SO2 14.60 80 
NOx 26.3 80 
 
The maximum observed value of all the monitoring events at Amlohri Village  is observed to 
be below Maximum Permissible Limit as prescribed by National Ambient Air Quality 
Standard-2009. 
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Table.5: Monitoring Results for Teldah Village (AAQ-03) 


Period 
Parameters 


Concentration in µg/m³ Period 
Parameters 


Concentration in µg/m³ 


PM10 PM2.5 SO2 NOx PM10 PM2.5 SO2 NOx 


  
Ap


ril
-2


01
5 


59 35.2 9.5 23.7 


 
Ju


ly
-2


01
5 


53.2 39.2 10.7 19.6 
58.4 34.4 10.1 23.8 54.1 35.7 12.75 18.3 
60.6 34.9 9.6 24 58.6 37.6 11.3 17.6 
60 35 9.9 24.7 61.6 40.1 10.6 15.3 
59.9 35.1 10.4 24.1 61.2 37.4 12.6 19.6 
62.3 35.6 9 23.5 56.4 36.6 12.3 16.5 
62 34.8 10.3 23.7 61.4 37.2 12.7 21.6 
61.7 35.5 9.7 24.3 56.4 38.7 11.5 18.7 


Max. 
Value 62.3 35.6 10.4 24.7 


Max. 
Value 61.6 40.1 12.75 21.6 


Avg.Value 60.49 35.06 9.81 23.98 Avg.Value 57.86 37.81 11.81 18.40 
Min. 
Value 58.4 34.4 9 23.5 


Min. 
Value 53.2 35.7 10.6 15.3 


 
M


ay
-2


01
5 


57.3 33.8 9.4 24.8 


 
Au


gu
st


-2
01


5 


54.2 34.4 10.7 19.2 
58.6 34.4 10.3 25.4 55.1 36.2 12.75 18.3 
58.9 33.5 9.7 25.3 56.7 38.4 11.3 19.6 
59.7 35.4 10.3 24.4 57.5 35.7 11.3 15.5 
58.2 36.8 10.4 25.2 60.2 33.4 10.6 24.2 
60.6 34.2 9.5 24.6 59.4 40.1 12.6 16.5 
61.4 33.4 10.3 24.8 52.4 37.6 12.7 21.4 
60 34.1 9.4 25.4 59.4 33.6 12.6 19.4 


Fig.3: Ambient Air Quality Status of Amlohri Village 


Fig. 4: Ambient Air Quality Trend at Amlohri Village 
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Max. 
Value 61.4 36.8 10.4 25.4 


Max. 
Value 60.2 40.1 12.75 24.2 


Avg.Value 59.34 34.45 9.91 24.99 Avg.Value 56.86 36.18 11.82 19.26 
Min. Value 


57.3 33.4 9.4 24.4 


Min. Value 


52.4 33.4 10.6 15.5 


 
Ju


ne
-2


01
5 


58.9 33.6 9.7 24.6 


 
Se


pt
em


be
r-2


01
5 


49.2 32.6 10.7 19.2 
59.7 34.2 10.3 25.6 52.1 34.7 12.75 18.3 
58.2 35.4 10.4 24.8 56.7 36.2 11.3 21.6 
60.6 36.8 9.5 25.4 57.5 41.2 11.3 15.5 
60.2 34.2 10.3 25.3 60.2 35.4 11.6 20.7 
60.6 34.5 9.4 24.4 55.2 40.1 14.6 24.6 
59.6 33.4 9.5 25.2 54.4 39.6 13.7 15.6 
58.3 35.2 9.6 24.6 62.4 43.6 15.6 19.4 


Max. 
Value 60.6 36.8 10.4 25.6 


Max. 
Value 62.4 43.6 15.6 24.6 


Avg.Value 59.51 34.66 9.84 24.99 Avg.Value 55.96 37.93 12.69 19.36 
Min. 
Value 58.2 33.4 9.4 24.4 


Min. 
Value 49.2 32.6 10.7 15.5 


Period 
Parameters 


Concentration in µg/m³ Period 
Parameters 


Concentration in µg/m³ 


PM10 PM2.5 SO2 NOx PM10 PM2.5 SO2 NOx 


  
O


ct
ob


er
-2


01
5 


66 31 13 13 


 
Ja


nu
ar


y-
20


16
 


61.2 33.9 13.9 21.5 
65 38 12 21 59.6 36.5 14.5 23.5 
62 37 14 19 60.2 34.9 13.9 22.8 
66 43 10 23 63.5 33.4 12.4 20.6 
71 33 16 15 61.2 36.9 14.2 20.5 
63 49 8 26 58.9 35.6 12.7 21.9 
59 30 15 13 61.5 36.2 14.5 22.5 
62 45 9 23 62.3 28.3 14.9 22.1 


Max. 
Value 71 49 16 26 Max. Value 63.5 36.9 14.9 23.5 
Avg.Value 64.25 38.25 12.13 19.13 Avg.Value 61.05 34.46 13.88 21.93 
Min. 
Value 59 30 8 13 Min. Value 58.9 28.3 12.4 20.5 


 
N


ov
em


be
r-2


01
5 


68 34 14 12 


 
Fe


br
ua


ry
-2


01
6 


60.2 32.5 14.6 27.4 
64 36 16 18 61.4 31.2 16.7 25.4 
61 39 13 17 63.5 28.5 14.5 22.1 
65 42 18 22 59.1 29.6 13.4 26.4 
60 31 20 14 56.2 26.5 15.2 21.8 


62 46 12 25 62.4 30.1 14.6 22.5 


58 28 12 18 58.2 27.1 15.2 23.7 
64 42 10 22 60.1 28.6 13.4 22.6 


Max. 68 46 20 25 Max. Value 63.5 32.5 16.7 27.4 
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Value 
Avg.Value 62.75 37.25 14.38 18.50 Avg.Value 60.14 29.26 14.70 23.99 
Min. 
Value 58 28 10 12 Min. Value 56.2 26.5 13.4 21.8 


 
D


ec
em


be
r-2


01
5 


59.2 32.6 12.9 20.3 


 
M


ar
ch


-2
01


6 


61.2 33.9 13.9 21.5 
57.3 35.4 13.1 22.3 59.6 36.5 14.5 23.5 
60.2 32.6 13.5 21.9 60.2 34.9 13.9 22.8 
62.1 29.8 11.6 19.8 63.5 33.4 12.4 20.6 
56.3 35.4 12.6 18.7 60.9 36.1 13 21.9 
57.3 32.6 11.8 20.3 58.4 33.4 12.1 20.8 
60.3 34.5 12.5 19.9 62.4 35.2 11.9 24.1 
61.5 27.9 13.6 20.2 58.8 32.1 14 23.6 


Max. 
Value 62.1 35.4 13.6 22.3 Max. Value 63.5 36.5 14.5 24.1 


Avg.Value 59.28 32.60 12.70 20.43 Avg.Value 60.63 34.44 13.21 22.35 
Min. 


Value 56.3 27.9 11.6 18.7 Min. Value 58.4 32.1 11.9 20.6 
 
 
Table.6: Summary of Monitoring Results 
Parameters Maximum 


Observed 
Value (µg/m3) 


 


Maximum Permissible 
Limits-NAAQS-2009 


(µg/m3) 


PM10 71.0 100 
PM2.5 49.0 60 
SO2 20.0 80 
NOx 27.4 80 
 
The maximum observed value of all the monitoring events at Teldah Village is observed to 
be below Maximum Permissible Limit as prescribed by National Ambient Air Quality 
Standard-2009. 


 
 
 
 
 
 
 
 
 
 
 
 
 


Fig.5: Ambient Air Quality Status at Teldah Village 
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Fig.6: Ambient Air Quality trend at Teldah Village 


 
Table.7: Ambient Air Quality at Project Office-AAQ-04 


Period 
Parameters 


Concentration in µg/m³ Period 
Parameters 


Concentration in µg/m³ 


PM10 PM2.5 SO2 NOx PM10 PM2.5 SO2 NOx 


  
Ap


ril
-2


01
5 


52.8 36.2 9.2 25 


 
Ju


ly
-2


01
5 


55.1 39.2 11.8 19.6 
54.3 36 10 24.3 59 35.7 12.75 18.3 
55.3 34.7 9.5 24.7 52.6 31.6 11.3 20.6 
52.8 33.8 10.1 23.9 54.6 36.1 10.6 17.6 
59.9 34 9.7 27 46.2 27.4 12.6 15.3 
59 34.8 8.7 25.9 56.4 36.6 14.3 19.6 
61.4 36.1 9.9 26 61.4 37.2 12.4 16.5 
61.6 35.7 10.4 24.2 58.8 38.7 13.4 20.3 


Max. 
Value 61.6 36.2 10.4 27 


Max. 
Value 61.4 39.2 14.3 20.6 


Avg.Value 57.14 35.16 9.69 25.13 Avg.Value 55.51 35.31 12.39 18.48 
Min. Value 52.8 33.8 8.7 23.9 Min. Value 46.2 27.4 10.6 15.3 


 
M


ay
-2


01
5 


54 35.7 11 26.4 


 
Au


gu
st


-2
01


5 


53.1 36.2 11.8 18.6 
56.6 34.6 10.8 24.6 57 34.8 12.75 18.3 
55.3 34.2 10.3 26.1 53.6 32.4 11.3 20.6 
54 35.2 10.9 25.3 55.6 35.3 10.6 17.6 
61.5 32.6 10.5 26.8 47.2 32.5 12.6 15.3 
60.2 33.4 9.5 27.3 54.4 34.5 14.3 19.6 
63.4 35.6 10.7 27.4 58.4 33.3 12.4 16.5 
62.8 34.3 11.2 25.6 57.3 38.7 13.4 20.3 
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Max. 
Value 63.4 35.7 11.2 27.4 


Max. 
Value 58.4 38.7 14.3 20.6 


Avg.Value 58.48 34.45 10.61 26.19 Avg.Value 54.58 34.71 12.39 18.35 
Min. Value 54 32.6 9.5 24.6 Min. Value 47.2 32.4 10.6 15.3 


 
Ju


ne
-2


01
5 


55.3 34.2 10.8 25.3 


 
Se


pt
em


be
r-2


01
5 


54 35.7 10.6 18.6 
54 35.2 10.3 26.8 55.6 37.6 12.6 22.3 
61.5 32.6 9.8 27.3 53.6 42.1 12.3 20.6 
60.2 33.4 10.5 27.4 55.6 35.4 11.3 17.6 
63.4 32.6 9.5 25.6 53.1 54 10.6 15.3 
62.8 33.4 10.3 27.3 57 35.7 12.6 19.6 
63.4 35.6 10.7 26.3 53.6 37.6 12.3 18.3 
55.2 34.6 10.3 27.3 55.6 42.1 12.75 20.6 


Max. 
Value 63.4 35.6 10.8 27.4 


Max. 
Value 57 54 12.75 22.3 


Avg.Value 59.48 33.95 10.28 26.66 Avg.Value 54.76 40.03 11.88 19.11 
Min. Value 54 32.6 9.5 25.3 Min. Value 53.1 35.4 10.6 15.3 


Period 
Parameters 


Concentration in µg/m³ Period 
Parameters 


Concentration in µg/m³ 


PM10 PM2.5 SO2 NOx PM10 PM2.5 SO2 NOx 


  
O


ct
ob


er
-2


01
5 


65 28 9 12 


 
Ja


nu
ar


y-
20


16
 


56.9 34.5 14.5 24.5 
68 35 12 15 64.3 40.2 13.9 25.2 
71 39 8 19 60.9 34.6 15.6 23.6 
67 30 7 12 60.5 41.6 16.9 20.5 
56 24 7 12 62.3 36.5 15.9 22.6 
62 27 16 12 66.9 35.4 14.6 23.5 
63 46 13 25 61.3 33.9 15.3 24.5 
64 41 8 20 65.9 34.5 16.3 25.9 


Max. 
Value 71 46 16 25 


Max. 
Value 66.9 41.6 16.9 25.9 


Avg.Value 64.50 33.75 10.00 15.88 Avg.Value 62.38 36.40 15.38 23.79 
Min. Value 56 24 7 12 Min. Value 56.9 33.9 13.9 20.5 


 
N


ov
em


be
r-2


01
5 


62 36 8 14 


 
Fe


br
ua


ry
-2


01
6 


56.2 35.4 15.9 23.8 
64 34 14 12 62.4 36.5 16.2 24.5 
70 38 8 18 59.8 35.2 17.5 21.7 
66 36 6 20 61.4 40.5 18.3 19.8 
58 34 8 22 58.2 38.5 17.6 18.5 
64 40 12 26 65.1 36.2 15.5 21.6 
64 44 14 24 60.2 35.4 16.9 20.5 
62 48 10 26 64.1 32.9 17.5 21.5 


Max. 
Value 70 48 14 26 


Max. 
Value 65.1 40.5 18.3 24.5 


Avg.Value 63.75 38.75 10.00 20.25 Avg.Value 60.93 36.33 16.93 21.49 
Min. Value 58 34 6 12 Min. Value 56.2 32.9 15.5 18.5 


 D e c e 55.9 36.5 14.5 24.5  M a r c 60.1 33.1 15.5 25.2 
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64.3 40.2 13.9 25.2 63.5 35.4 14.6 26.9 
60.9 34.6 15.6 23.6 64.2 36.9 16.9 24.5 
60.5 41.6 16.9 20.5 62.1 42.5 17.5 23.5 
62.3 36.5 15.9 22.6 61.8 38.5 16.5 25.6 
66.9 35.4 14.6 23.5 64.2 36.9 15.4 26.3 
61.3 33.9 15.3 24.5 60.5 35.4 16.9 25.3 
65.9 34.5 16.3 25.9 63.5 36.2 17.5 26.8 


Max. 
Value 66.9 41.6 16.9 25.9 


Max. 
Value 64.2 42.5 17.5 26.9 


Avg.Value 62.25 36.65 15.38 23.79 Avg.Value 62.49 36.86 16.35 25.51 
Min. Value 55.9 33.9 13.9 20.5 Min. Value 60.1 33.1 14.6 23.5 
 
Table.8: Summary of Monitoring Results 
Parameters Maximum 


Observed 
Value (µg/m3) 


 


Maximum Permissible 
Limits-NAAQS-2009 


(µg/m3) 


PM10 71.0 100 
PM2.5 54.0 60 
SO2 18.3 80 
NOx 27.4 80 
 
The maximum observed value of all the monitoring events at Project Office observed to be 
below Maximum Permissible Limit as prescribed by National Ambient Air Quality Standard-
2009. 
 
 


 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


 
Fig.8: Ambient Air Quality Status at Nr, Project Office 
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Table.9: Monitoring Results at ETP Building-AAQ-05 


Period 
Parameters 


Concentration in µg/m³ Period 
Parameters 


Concentration in µg/m³ 


PM10 PM2.5 SO2 NOx PM10 PM2.5 SO2 NOx 


  
Ap


ril
-2


01
5 


61.2 35.3 8.8 22.5 


 
Ju


ly
-2


01
5 


55.1 37.2 12.3 16.5 
59.3 36 8.5 24.6 56 32.7 12.75 18.3 
58.8 34.1 9 25.3 47.6 37.6 11.3 20.6 
62.2 34.6 9.3 23.1 50.6 34.1 11.3 17.6 
60 33.8 10.3 25 61.2 37.4 10.6 15.3 
68 35.5 10 24.9 56.4 36.6 12.6 19.6 


63.7 35.1 10.5 23.9 58.4 37.2 12.3 16.5 
57 34.2 9.2 23.7 56.8 34.7 12.6 20.3 


Max. Value 68 36 10.5 25.3 
Max. 
Value 61.2 37.6 12.75 20.6 


Avg.Value 61.275 34.825 9.45 24.125 Avg.Value 55.26 35.94 11.97 
18.0


9 


Min. Value 57 33.8 8.5 22.5 
Min. 


Value 47.6 32.7 10.6 15.3 


 
M


ay
-2


01
5 


62.6 36.6 10 23.3 


 
Au


gu
st


-2
01


5 


54.1 36.2 12.3 16.5 
61.5 35.2 9.7 23.5 53 35.7 12.75 17.6 
60.2 34.3 10.2 26.1 56.6 37.6 11.3 15.3 
62.3 35.9 10.5 23.9 57.6 42.1 11.3 19.6 
61.5 34.2 11.5 24.6 54.2 35.4 10.6 15.3 
68.3 36.8 11.2 25.7 53.4 38.6 12.6 18.3 
65.1 35.6 11.7 24.3 55.4 34.2 12.3 20.6 


Fig.9: Ambient Air Quality Trend Nr Project Office 
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58.4 35.5 10.4 24.5 53.8 36.7 12.6 17.6 


Max. Value 68.3 36.8 11.7 26.1 
Max. 
Value 57.6 42.1 12.75 20.6 


Avg.Value 62.4875 35.5125 10.65 24.4875 Avg.Value 54.76 37.06 11.97 
17.6


0 


Min. Value 58.4 34.2 9.7 23.3 
Min. 


Value 53 34.2 10.6 15.3 


 
Ju


ne
-2


01
5 


64.2 38 11.2 25.5 


 
Se


pt
em


be
r-2


01
5 


54.1 36.2 12.3 18.6 
63.1 37.2 10.9 24.6 53 35.7 12.75 18.3 
61.8 34.8 11.6 27.3 54 37.6 11.3 20.6 
63.9 37.3 10.3 26.4 55.6 42.1 11.3 19.6 
63.1 35.6 12.7 26.5 53.6 35.4 10.6 18.6 
69.9 38.2 11.8 28.1 51.4 38.6 12.6 18.3 
66.7 36.4 12.9 26.5 56.8 34.2 12.3 24.6 
60 36.9 11.6 26.9 53.8 36.7 12.6 17.6 


Max. Value 69.9 36.8 11.7 26.1 
Max. 
Value 56.8 42.1 12.75 24.6 


Avg.Value 64.09 36.80 11.63 26.48 Avg.Value 54.04 37.06 11.97 
19.5


3 


Min. Value 60 34.2 9.7 23.3 
Min. 


Value 51.4 34.2 10.6 17.6 


Period 
Parameters 


Concentration in µg/m³ Period 
Parameters 


Concentration in µg/m³ 


PM10 PM2.5 SO2 NOx PM10 PM2.5 SO2 NOx 


  
O


ct
ob


er
-2


01
5 


63 37 9 14 


 
Ja


nu
ar


y-
20


16
 


65.2 40.2 16.9 27.3 
64 34 8 13 67.5 41.3 17.8 26.5 
65 32 17 26 64.3 39.5 19.6 24.2 
67 41 12 19 70.5 40.2 20.6 23.6 
62 39 15 24 65.3 43.6 20.6 24.5 
64 38 9 14 69.2 40.2 16.9 26.5 
65 34 11 17 68.5 33.5 18.5 24.5 
63 37 8 13 63.2 37.5 19.5 29.2 


Max. Value 67 41 17 26 
Max. 
Value 70.5 43.6 20.6 29.2 


Avg.Value 64.125 36.5 
11.12


5 17.5 Avg.Value 66.71 39.50 18.80 25.79 


Min. Value 62 32 8 13 
Min. 


Value 63.2 33.5 16.9 23.6 


 
N


ov
em


be
r-2


01
5 


62 34 8 12 


 
Fe


br
ua


ry
-2


01
6 


65.2 42.1 16.2 28.5 
68 32 10 14 61.5 39.6 19.5 31.2 
64 36 14 26 59.6 38.6 20.5 29.2 
68 38 16 18 62.5 40.2 21.6 25.9 
62 40 14 22 66.8 41.1 22.5 24.9 
60 36 10 12 65.4 38.5 19.8 26.2 
66 32 12 14 66.9 37.2 20.5 24.6 
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68 34 10 16 65.4 41.2 22.2 25.9 


Max. Value 68 40 16 26 
Max. 
Value 66.9 42.1 22.5 31.2 


Avg.Value 64.75 35.25 11.75 16.75 Avg.Value 64.16 39.81 20.35 27.05 


Min. Value 60 32 8 12 
Min. 


Value 59.6 37.2 16.2 24.6 


 
D


ec
em


be
r-2


01
5 


67.8 38.9 15.9 26.5 


 
M


ar
ch


-2
01


6 


63.1 39.5 17.5 28.2 
66.8 40.2 17.5 27.3 61.2 38.5 19.5 27.5 
65.2 41.5 18.5 25.7 60.5 37.5 20.5 25.6 
69.2 39.6 19.5 22.5 58.9 35.2 21.3 24.5 
71.5 42.5 16.8 23.6 61.5 41.2 19.5 26.9 
68.3 39.6 15.8 25.9 63.5 35.2 18.5 25.8 
70.2 35.6 16.9 23.5 65.2 35.6 19.1 23.6 
66.8 36.9 17.2 24.9 61.2 38.2 20.2 25.1 


Max. Value 71.5 42.5 19.5 27.3 
Max. 
Value 65.2 41.2 21.3 28.2 


Avg.Value 68.23 39.35 17.26 24.99 Avg.Value 61.89 37.61 19.51 25.90 


Min. Value 65.2 35.6 15.8 22.5 
Min. 


Value 58.9 35.2 17.5 23.6 
 
 
Table.10: Summary of Monitoring Results 
Parameters Maximum 


Observed 
Value (µg/m3) 


 


Maximum Permissible 
Limits-NAAQS-2009 


(µg/m3) 


PM10 71.5 100 
PM2.5 43.6 60 
SO2 22.5 80 
NOx 31.2 80 
 
The maximum observed value of all the monitoring events Near ETP Building observed to be 
below Maximum Permissible Limit as prescribed by National Ambient Air Quality Standard-
2009. 
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Fig.10: Ambient Air Quality Trend at ETP Building 
 
Table.11: Monitoring Results Nr. Substation Building (AAQ-06) 


Period 
Parameters 


Concentration in µg/m³ Period 
Parameters 


Concentration in µg/m³ 


PM10 PM2.5 SO2 NOx PM10 PM2.5 SO2 NOx 


  
Ap


ril
-2


01
5 


59.2 34.3 9.1 24.6 


 
Ju


ly
-2


01
5 


60.1 37.2 11.3 19.6 
61.7 35.2 9.6 25.3 56 35.7 10.6 17.6 
59.4 30 10.3 24.2 58.6 37.6 12.6 15.3 
57 32.1 10.7 25.8 63.6 40.1 12.3 19.6 


58.3 33.3 9.9 26.1 48.2 32.4 12.6 16.5 
64 34.1 9.7 26 56.4 36.6 11.3 17.6 


64.7 34.8 10.2 25.4 51.4 37.2 10.6 15.3 
59 35.8 10 24.3 58.8 35.7 12.6 19.6 


Max. 
Value 64.70 35.80 10.70 26.10 


Max. 
Value 63.60 40.10 12.60 19.60 


Avg.Value 60.41 33.70 9.94 25.21 Avg.Value 56.64 36.56 11.74 17.64 
Min. 


Value 57.00 30.00 9.10 24.20 
Min. 


Value 48.20 32.40 10.60 15.30 


 
M


ay
-2


01
5 


57.9 33.1 10.4 27.6 


 
Au


gu
st


-2
01


5 56.1 37.2 11.3 19.6 
61.3 34 10.6 26.5 54 35.7 10.6 17.6 
58.1 29.4 11.6 25.4 55.6 34.6 12.6 19.6 
56.3 30.9 12 27 61.6 42.1 12.3 16.5 
57.2 32.6 11.2 27.3 51.2 33.5 12.6 20.3 


Fig.9: Ambient Air Quality Status Nr. ETP Building 
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62.7 32.9 10.5 27.2 52.4 36.4 11.3 17.6 
63.4 33.6 11.5 26.6 51.4 37.8 10.6 15.3 
56.3 35.4 11.3 25.5 56.8 33.4 12.6 19.6 


Max. 
Value 63.40 35.40 12.00 27.60 


Max. 
Value 61.60 42.10 12.60 20.30 


Avg.Value 59.15 32.74 11.14 26.64 Avg.Value 54.89 36.34 11.74 18.26 
Min. 


Value 56.30 29.40 10.40 25.40 
Min. 


Value 51.20 33.40 10.60 15.30 


 
Ju


ne
-2


01
5 


59.60 34.00 9.60 29.00 


 
Se


pt
em


be
r-2


01
5 


53.1 35.4 11.3 18.6 
62.00 35.20 8.90 27.90 57 32.6 12.75 18.3 
58.40 30.60 9.90 28.60 55.6 34 11.8 20.6 
58.00 31.80 9.60 27.60 54 38 12.3 17.6 
57.30 34.50 9.50 26.50 55.6 35.7 12.75 20.3 
64.40 33.80 10.20 28.60 53.6 37.6 11.3 21.6 
65.10 34.50 9.80 25.60 55.6 42.1 10.6 15.3 
58.00 35.60 9.60 26.90 56.8 33.4 12.6 19.6 


Max. 
Value 65.10 35.60 10.20 29.00 


Max. 
Value 57.00 42.10 12.75 21.60 


Avg.Value 60.35 33.75 9.64 27.59 Avg.Value 55.16 36.10 11.93 18.99 
Min. 


Value 57.30 30.60 8.90 25.60 
Min. 


Value 53.10 32.60 10.60 15.30 


Period 
Parameters 


Concentration in µg/m³ Period 
Parameters 


Concentration in µg/m³ 


PM10 PM2.5 SO2 NOx PM10 PM2.5 SO2 NOx 


  
O


ct
ob


er
-2


01
5 


56 36 8 13 


 
Ja


nu
ar


y-
20


16
 


63.5 41.2 18.5 32.6 
68 31 10 16 65.3 39.2 20.5 30.5 
64 42 12 20 70.2 40.5 21.6 28.2 
62 41 9 15 68.5 42.1 22.9 24.6 
65 34 15 23 66.3 39.2 18.6 21.5 
64 43 12 19 62.1 40.1 20.6 30.5 
68 40 8 12 63.5 40.5 20.5 30.1 
67 30 18 28 62.9 34.5 22.6 28.5 


Max. 
Value 68.00 43.00 18.00 28.00 Max. Value 70.20 42.10 22.90 32.60 


Avg.Value 64.25 37.13 11.50 18.25 Avg.Value 65.29 39.66 20.73 28.31 
Min. 


Value 56.00 30.00 8.00 12.00 Min. Value 62.10 34.50 18.50 21.50 


 
N


ov
em


be
r-2


01
5 


64 34 14 25 


 
Fe


br
ua


ry
-2


01
6 


59.8 42.1 19.7 19.7 
62 42 12 23 62.5 39.7 20.7 20.7 
63 36 16 14 56.8 41.3 19.9 19.9 
64 32 12 22 60.8 39.8 22.6 22.6 
66 48 14 24 62.2 41.6 23.6 23.6 
68 42 12 20 58.7 40.5 19.8 19.8 
56 32 16 22 55.9 38.6 21.6 21.6 
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58 36 10 28 62.8 32.6 22.2 22.2 
Max. 
Value 68.00 48.00 16.00 28.00 Max. Value 62.80 42.10 23.60 23.60 


Avg.Value 62.63 37.75 13.25 22.25 Avg.Value 59.94 39.53 21.26 21.26 
Min. 


Value 56.00 32.00 10.00 14.00 Min. Value 55.90 32.60 19.70 19.70 


 
D


ec
em


be
r-2


01
5 


65.5 40.5 16.8 28.5 


 
M


ar
ch


-2
01


6 


61.2 39.5 19.2 35.2 
70.3 42.6 18.5 29.3 64.1 38.5 21.6 32.6 
69.8 43.6 20.5 26.8 68.5 39.2 22.2 31.5 
72.3 45.6 21.5 23.7 67.2 41.2 23.6 29.5 
68.5 42.6 19.8 25.3 65.1 40.5 20.2 30.5 
63.7 41.5 21.6 26.8 61.2 42.5 21.5 32.6 
72.5 39.6 19.9 25.9 61.2 43.2 22.6 33.9 
68.5 35.6 20.5 26.7 60.2 39.5 23.2 34.5 


Max. 
Value 72.50 45.60 21.60 29.30 Max. Value 68.50 43.20 23.60 35.20 


Avg.Value 68.89 41.45 19.89 26.63 Avg.Value 63.59 40.51 21.76 32.54 
Min. 


Value 63.70 35.60 16.80 23.70 Min. Value 60.20 38.50 19.20 29.50 
 


 
Table.12: Summary of Monitoring Results 
Parameters Maximum 


Observed 
Value (µg/m3) 


 


Maximum Permissible 
Limits-NAAQS-2009 


(µg/m3) 


PM10 72.5 100 
PM2.5 48.0 60 
SO2 23.6 80 
NOx 35.2 80 
 
The maximum observed value of all the monitoring events Near Substation Building 
observed to be below Maximum Permissible Limit as prescribed by National Ambient Air 
Quality Standard-2009. 
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Fig.11: Ambient Air Quality Status at Substation Building 


 
 


 
Fig.12: Ambient Air Quality Trend at Substation Building


 







44 
 


14.6.2 DG Stack Emission Monitoring  


Emergency DG Ssets deployed at Moher & Moher-Amlohri Extension open cast Coal Mine 
for emergency power supply. DG set emissions monitored as per the CPCB guidline such as 
Particulate Matter, Sulphur Dioxide, Nitrogen Dioxide and Hydrocarbon as Methane. The 
summary of Stack emission is given in the table below.  
 


S.No. PARAMETER 


EMISSION RESULTS (g/kW-hr) 
Standards As 


Per CPCB 
G.S.R-771(E) 


Project Office, 
DG-250 KVA 
CTP.P-DG-12 
(October 2015) 


Mid Pit (Pump) 
DG-250 KVA, 
CTP.P-DG-16 
(October 2015) 


1. Particulate Matter 
(PM) 


0.11 0.15 0.2 


2. Sulphur Dioxide (SO2) 0.13 0.18 - 


3. Oxides of Nitrogen 
(NOx) 


0.52 0.69 * 


4. Carbon Monoxide 
(CO) 


0.56 0.81 3.5 


5. Hydrocarbon 
 (as Methane) 


<0.1 <0.1 * 


*No Maximum Standard for NOx and HC as an individual parameter but Standard exists for NOx+HC i.e <4.0 


 


14.6.3 Water Quality Monitoring 


As per the statuatory requirement surface water and ground water quality is monitored 
regularly.  The available quantity of water is utilized in such a way so as to maintain zero 
discharge to the extent possible. 
Effluent Treatment Plant has been installed at mine for the purpose of waste water 
treatment. The treated water from ETP is reused for the purpose of dust suppression and 
greenbelt development.  
The Old ETP plan has been relocated to new site for which required approval has been 
obtained fro MPPCB. 
 
Water pollution control measures adopted mine are given in Table-1 below. 
 
Table.1: Water Pollution Control Measures 


SNo Pollutants Measures Adopted to Abate/ Mitigate the pollutants 


1. Trade Effluent 
(Workshop 
effluent& 
washing bay 
effluent) 


ETP in operation for treatment of workshop effluent and waste water 
generated from mine. 
Capacity: 50m3/hr,  
Components:  
Two Pre-Settling pits, One overflow sumps, flash mixer, flocculator, 
Tube settler, 3 dosing tanks and pumps (Lime, Alum, Poly Electrolyte), 
Tilted Plate Interceptor, Slope oil tank, Sludge drying bed, Clear water 
tank. 
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2. Domestic 
effluent 


3 nos of Biodigetors have been installed at site for the purpose of 
treating domestic effluent. 
 


 
 
Water Quality Monitoring 
 
Water quality monitoring is carried out for surface water quality, potable water quality, and 
effluent quality. Surface water quality is monitored at five-six locations on monthly basis and 
drinking water/potable water is monitored at five locations on monthly basis. 
 
Groundwater measurement is carried out at 5 locations inside the Mines. Piezometers are 


installed for regular monitoring. 
 


SNo Location of Piezometer Well 
Water Level(in mbgl) 


Apr’15 to Mar’16 


1.  Nr.Old.Labour Colony (Ramky Camp)  6.1 to 6.7 


2.  Nr. Hazardous Waste Yard  8.5 to 9.8 


3.  Amlohri village (Old Site Office)  6.8 to 9.5 


4.  Nr. Surajlal House (Bhakuai Mod)  9.8 to 11.8 


5.  D.A.V. School (R&R Colony)  9.2 to 10.2 


 
Summary of water quality monitoring are given in Table-2 to Table-5 below.
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Table-2: ETP Effluent Quality 


SNo Parameter 
ETP Inlet ETP Outlet Standard:  


G.S.R.422 (E) 
Min. Max. Min. Max. 


1.  pH 7.1 7.8 7.0 8.0 5.5-9.0 


2.  Biochemical Oxygen 
Demand (mg/l) 4.0 44.2 1.0 13.2 30 


3.  Chemical Oxygen 
Demand (mg/l) 20.0 200.0 2.5 48 250 


4.  Total Suspended Solids 
(mg/l) 14.0 322 4.6 56 100 


5.  Oil & Grease (mg/l) BDL 5.6 BDL 1.9 10 


6.  Mercury (mg/l) BDL (<0.01) BDL (<0.01) BDL (<0.01) BDL (<0.01) 0.01 


7.  Chromium as Cr+6 (mg/l) 0.004 0.07 BDL (<0.05) BDL (<0.05) 0.1 


8.  Arsenic as As (mg/l) BDL (<0.05) BDL (<0.05) BDL (<0.05) BDL (<0.05) 0.2 


9.  Cadmium as Cd (mg/l) BDL (<0.01) BDL (<0.01) BDL (<0.01) BDL (<0.01) 2.0 


10.  Lead as Pb (mg/l) BDL (<0.05) BDL (<0.05) BDL (<0.05) BDL (<0.05) 0.1 


11.  Iron as Fe (mg/l) BDL (<0.1) 0.19 0.3 0.05 3.0 


12.  Sulphide (H2S) 0.06 0.18 0.02 0.06 2.0 


13.  Nitrate-N (as NO3-N)  
mg/l 1.0 8.7 0.5 6.2 10.0 


14.  Copper as (Cu)  mg/l BDL (<0.05) BDL (<0.05) BDL (<0.05) BDL (<0.05) 3.0 
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15.  Selenium (as Se) BDL (<0.05) BDL (<0.05) BDL (<0.05) BDL (<0.05) 0.05 


16.  Zinc (as Zn) BDL (<0.05) BDL (<0.05) BDL (<0.05) BDL (<0.05) 5.0 


17.  Cyanide as CN BDL (<0.01) BDL (<0.01) BDL (<0.01) BDL (<0.01) 0.2 


18.  Nickel as Ni BDL (<0.05) BDL (<0.05) BDL (<0.05) BDL (<0.05) 3.0 


19.  Phosphate as P BDL (<0.01) BDL (<0.01) BDL (<0.01) BDL (<0.01) 5.0 


20.  Manganese as Mn BDL (<0.05) BDL (<0.05) BDL (<0.05) BDL (<0.05) 2.0 


21.  Mercury as Hg BDL (<0.01) BDL (<0.01) BDL (<0.01) BDL (<0.01) 0.01 


22.  Total Chromium as Cr BDL (<0.05) BDL (<0.05) BDL (<0.05) BDL (<0.05) 2.0 


23.  Ammonical Nitrogen as 
NH3-N 0.6 2.5 0.3 1.80 50.0 


 


Table-3: Mine Water (MW) and Surface Water (SW) Quality 


SNo Parameter 
Monitoring Location 


MW-01 MW-02 MW-03 SW-01 SW-02 SW-03 
1 pH 7.1-8.7 7.1-8.1 7.6--8.2 7.3-8.2 7.2-8.4 7.1-8.4 
2 Temperature 0C 22.5-29.0 21.5-29.7 21.6-31.0 21.3-30.0 24.0-30.0 28.0-30.0 
3 DO (mg/l) 4.7-6.8 5-6.5 4.7-6.7 3.5-7.8 5.0-6.7 5.7-6.5 
4 TSS (mg/l) 28.2-89.0 18.0-54.0 6.7-70.0 6.2-61.0 18.0-54.0 24.0-50.0 
5 TDS (mg/l) 62.0-223.0 214.0-466.95 115.0-492.0 134.5-311.0 144.0-299.0 160.0-196.0 
6 Alkalinity (mg/l) 26.0-65.0 65.0-192.3 44.0-120.0 60.0-192.0 60.0-198.0 62.0-220.0 
7 Hardness as CaCO3(mg/l) 130.6-210.0 80.0-164.0 45.0-167.0 88.0-196.0 82.0-216.0 120.6-210.0 
8 BOD (mg/l) 1.5-12.5 2.5-5.4 1.5-17.5 2.1-9.7 2.0-14.0 4.0-10.0 
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SNo Parameter 
Monitoring Location 


MW-01 MW-02 MW-03 SW-01 SW-02 SW-03 
9 COD (mg/l) 6.0-42.0 8.0-17.9 6.8-54.0 6.0-3.4 8.29-29.6 18.0-22.0 
10 NO3 (mg/l) 0.5-8.8 1.5-2.5 1.48-9.5 1.3-4.1 0.77-4.5 3.4-4.5 
11 PO4 (mg/l) 0.05-6.21 2.0-3.0 0.46-3.9 0.15-0.93 0.16-1.1 1.5-3.5 
12 Cl (mg/l) 10.0-47.0 40.0-58.0 22.0-51.0 14.0-47.0 3.6-39.0 20.0-36.0 
13 SO4 (mg/l) 8.5-68.0 27.5-59.0 13.0-50.0 5.87-32.1 5.5-79.2 12.0-48.0 
14 Na (mg/l) 3.1-25.4 12.0-62.8 5.73-23.97 13.1-26.0 10.0-29.0 10.0-32.0 
15 K (mg/l) 2.0-5.4 1.6-9.5 2.5-4.0 1.6-2.4 1.8-4.8 1.2-2.5 
16 Ca as CaCo3 (mg/l) 15.2-71.0 33.6-41.8 24.0-85.0 28.8-116.0 25.6-136.0 32.0-128.0 
17 Mg as CaCo3 (mg/l) 1.4-38.0 1.3-21.4 0.85-40.0 0.9-80.5 3.7-80.0 9.72-86.0 
18 Silica (mg/l) 8.8-25.0 23.85-42.0 11.8-18.2 7.6-4.8 8.8-22.0 6.5-18.0 
19 Oil & grease (mg/l) BDL BDL BDL BDL BDL BDL 
20 Phenolic Compounds BDL BDL BDL BDL <0.01 BDL 


21 Total Coliform (MPN/100 
ml) 


<1.8 - 22 Absent <1.8 – 42.0 <1.8 – 51.0 <1.8 -51.0 Absent 


22 E.Coli (Nos/100 ml) Absent Absent Absent Absent Absent Absent 
MW-01: Siltation Pond near Time Office; MW-02: Sedimentation pond near TH-4; MW-03: Siltation Pond near Infrastructure Area; SW-01: Kachan River 
Upsteam; SW-02: Kachan River Downsteam; SW-03 Moher Village Pond; 
 


 


 


 


 


Table-4: Drinking Water Quality 
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SNo Parameter 
Monitoring Location 


Detection 
Range 


Indian Standards as per                          
IS 10500:1991(Reaff:2012) 


R&R 
Colony 


Time 
Office Canteen Admin 


Office 
Amlohri 
Village 


Requirement 
(Acceptable 
Limit) 


Permissible 
Limit* 


1 pH 6.9-7.5 6.4-7.5 6.6-7.8 7.3-7.9 7.8-8.0 0.1-13.9 6.5 -8.5 No relaxation 
2 Temperature 0C 23.5-28.3 26.5-29.0 23.5-29.5 26.0-29.0 27.5-29.4 10-50  -- 
3 DO (mg/l) 5.5-7.0 5.4-6.2 5.6-6.5 5.6-7.4 6.0-6.2 0.5-14  -- 
4 TSS (mg/l) BDL BDL BDL BDL BDL 5-10000  -- 


5 TDS (mg/l)  168.0-
462.5 38.0-118.0 26.0-130.0 140.0-325.0 187.0-485.0 10-10000 500.0 2000 


6 BOD (mg/l) BDL BDL BDL BDL BDL 2-1000 - -- 
7 COD (mg/l) BDL BDL BDL BDL BDL 5-10000 - -- 


8 Alkalinity (mg/l) 102.0-
220.0 24.0-84.0 24.0-72.0 100.0-126.0 165.0-220.0 1-500 200.0 600 


9 Hardness as 
CaCO3(mg/l) 


104.0-
260.0 26.0-96.0 20.0-88.0 146.0-212.0 60.0-210.0 1-1000 200.0 600 


10 Ca as CaCO3 
(mg/l) 32.0-68.0 8.0-56.0 3.8-58.0 32.8-92.0 4.8-48.0 2-1500 75.0 200 


11 Mg as CaCO3 
(mg/l) 6.8-21.3 0.97-30.0 1.94-30.0 10.6-65.0 5.4-84.0 2-1500 30.0 100 


12 Na (mg/l) 12.5-81.0 2.2-15.0 6.5-16.0 8.0-29.3 5.6-153.5 0.2-100 - -- 
13 K (mg/l) 1.0-27.0 0.09-1.2 0.11-1.5 3.36-8.81 1.8-2.3 0.2-100 - -- 
14 NO3 (mg/l) 1.5-31.2 1.96-4.5 1.37-6.7 0.5-12.13 2.4-5.7 0.5-100 45.0 100 
15 PO4 (mg/l) BDL BDL BDL <0.1-0.18 BDL 0.005-5 - -- 
16 Cl (mg/l) 18.0-85.5 18.0-36.0 20.0-28.0 18.0-44.0 60.0-92.0 0.5-1000 250.0 1 000 
17 SO4 (mg/l) 10.0-31.0 1.25-8.5 1.0-8.7 3.62-23.75 19.0-42.0 1.0-200 200.0 400 
18 Silica (mg/l) 8.4-12.7 2.25-6.52 1.5-12.0 28.5-48.6 9.04-12.0 0.5-50 -- -- 


19 Phenolic 
Compunds (mg/l) BDL BDL BDL BDL BDL 1-5 0.001 0.002 


20 Oil & grease (mg/l) BDL BDL BDL BDL BDL 0.001-5.0 - - 


21 Total Coliform 
(MPN/100ml) Absent Absent Absent Absent Absent 1.8 Shall not be detected in 100 ml 


sample 
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SNo Parameter 
Monitoring Location 


Detection 
Range 


Indian Standards as per                          
IS 10500:1991(Reaff:2012) 


R&R 
Colony 


Time 
Office Canteen Admin 


Office 
Amlohri 
Village 


Requirement 
(Acceptable 
Limit) 


Permissible 
Limit* 


22 E.Coli (Nos/100ml) Absent Absent Absent Absent Absent 1.8 Shall not be detected in 100 ml 
sample 


 


Table-5: Ground Water Quality 


SNo Parameter 


Monitoring Locations As per IS 
10500:1991(Reaff:2012) Amlohri Village 


(Tube Well) 
Time Office 
(Bore Well) 


Project 
Office (Bore 
Well) 


Naugarh 
Village (Bore 
Well) 


Moher Village 
(Tube Well) 


Acceptable 
Limit 


Permissible 
Limit 


1.  pH 6.8-7.8 6.1-7.9 7.2-7.6 7.2-7.6 7.0-7.7 6.5 -8.5 No relaxation 
2.  Temperature 0C 25.0-28.1 21.5-28 23.5-28.0 23.5-28.0 23.5-27.9 -- -- 
3.  DO (mg/l) 5.8-6.5 5.4-6.5 5.1-6.5 5.1-6.5 5.8-6.4 -- -- 
4.  TSS (mg/l) <5.0 <5.0 <5.0 <5.0 <5.0 -- -- 
5.  TDS (mg/l)  186-415 208-415 7.2-7.6 398-502 208-415 500.0 2000 
6.  Alkalinity (mg/l) 72.0-348.0 64-248 72.0-348.0 164-346 64-248 - -- 
7.  Hardness as 


CaCO3(mg/l) 
34.0-128.0 128-256 34.0-128.0 180-358 128-256 200 600 


8.  BOD (mg/l) <5.0 <5 <5.0 <5.0 <5 200.0 600 
9.  COD (mg/l) <2.0 <2 <2.0 <2.0 <2.0 200.0 600 
10.  NO3 (mg/l) 1.5-5.5 2.07-30.98 1.5-5.5 2.0-15.5 2.63-11.64 75.0 200 
11.  PO4 (mg/l) <0.1-0.97 <0.1-0.18 <0.1-0.97 <0.1 <0.1 30.0 100 
12.  Cl (mg/l) 16.0-48.0 26-66 16.0-48.0 36.0-72.0 70-90.0 250 1000 
13.  SO4 (mg/l) 1-145 4.0-51.0 8.75-41.0 38.62-75.0 1-145 200 400 
14.  Na (mg/l) 8.0-36 22.0-31.0 12.37-38.0 35.2-52.0 8.0-36 45.0 100 
15.  K (mg/l) 2.5-3.56 3.2-5.63 0.5-2.96 0.5-1.5 2.5-3.56 - -- 
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16.  Ca as CaCO3(mg/l) 38.4-116 16.0-116.0 32.0-223.0 49.6-204.0 38.4-116 250.0 1 000 
17.  Mg as CaCO3 


(mg/l) 
7.29-98 3.8-57.0 9.72-134.0 6.8-180.0 7.29-98 200.0 400 


18.  Silica (mg/l) 16-44.7 16.0-64.0 6.38-26.0 10.76-35.47 1-145 -- -- 
19.  Oil & grease (mg/l) <0.1 <0.1 <0.1   <0.1 <0.1 0.001 0.002 
20.  Phenolic 


Compunds <0.001 <0.001 <0.001 <0.001 <0.001 - - 


21.  Total Coliform 
(MPN/100 ml) Absent Absent Absent Absent Absent 


Shall not be detected in       
100 ml sample 


22.  E.Coli (Nos/100 ml) Absent Absent Absent Absent Absent Shall not be detected in        
100 ml sample 


 


 


 
 
 
 







 
Water Sprinkling on haul road   


 


 


 


  


      


Water Quanity Measurement 
Effluent Treatment Plant 
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 Geo-net overlaying at Magzine 


 
OB Dump Stabilisation By Geo-Net overlaying              Ambient Air Quality Monitoring 


  


     OB Dump Stabilization by Geo-net overlaying 
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Check Dam and drainage system in Mines 
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Garland Drain development around Exterior OB Dump 
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Top Soil conservation and utilization 







14.6.4 Soil Quality Monitoring 


Soil quality monitoring is monitored at five locations  on quarterly basis. The analys reveals that 


the physio-chemical characteristics of soil monitored at all the locations are within the 


permissible limits. The soil quality monitoring results are given below. 
 


Locations: Diesel Dispensing Unit (DDU) 


S.No. Parameter Unit 
Results 


April’15 Oct’15 


1.  PH (1:2  ratio) 
 7.6 7.2 


2.  Electrical Conductivity µmhos/cm 54.0 45.0 


3.  Nitrogen Av. Kg/ha as N 135.0 112.0 


4.  Potassium Kg/ha as K2O 12.5 9.0 


5.  Phosphorus Kg/ha as P2O5 2.7 2.4 


6.  Mercury µg/ha as Hg 5.4 3.0 


7.  Chromium µg/ha as Cr 17.0 16.0 


8.  Arsenic µg/ha as As 5.2 4.0 


9.  Hydrocarbon µg/ha as HC BDL - 
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Location: Top Soil Stack Yard (Inside Mine) 


S.No. Parameter Unit 
Results 


April’15 Oct’15 


1. PH (1:2  ratio) 
 7.4 7.6 


2. Electrical Conductivity µmhos/cm 49.0 48.0 


3. Nitrogen Av. Kg/ha as N 136.0 126.0 


4. Potassium Kg/ha as K2O 11.5 7.5 


5. Phosphorus Kg/ha as P2O5 4.2 2.8 


6. Mercury µg/ha as Hg 5.2 4.5 


7. Chromium µg/ha as Cr 15.3 12.0 


8. Arsenic µg/ha as As 4.0 3.5 


9. Hydrocarbon µg/ha as HC BDL - 


 


Location: OB Dump 


S.No. Parameter Unit Results 
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April’15 Oct’15 


1.  PH (1:2  ratio) 
 7.8 7.4 


2.  
Electrical 


Conductivity µmhos/cm 52.4 46.0 


3.  Nitrogen Av. Kg/ha as N 138.00 128.0 


4.  Potassium Kg/ha as 
K2O 12.4 10.0 


5.  Phosphorus Kg/ha as 
P2O5 


3.7 3.8 


6.  Mercury µg/ha as Hg 5.8 6.5 


7.  Chromium µg/ha as Cr 11.9 14.0 


8.  Arsenic µg/ha as As 4.0 4.6 


9.  Hydrocarbon µg/ha as HC BDL - 
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Location: Near ETP 


S.No. Parameter Unit 
Results 


April’15 Oct’15 


1.  PH (1:2  ratio) 
 7.5 7.2 


2.  
Electrical 


Conductivity µmhos/cm 46.5 42.0 


3.  Nitrogen Av. Kg/ha as N 140.0 132.0 


4.  Potassium Kg/ha as K2O 8.5 8.0 


5.  Phosphorus Kg/ha as P2O5 3.4 2.6 


6.  Mercury µg/ha as Hg 4.2 4.5 


7.  Chromium µg/ha as Cr 15.0 16.5 


8.  Arsenic µg/ha as As 5.0 5.7 


9.  Hydrocarbon µg/ha as HC BDL - 
 


Location: Near TH4  


S.No. Parameter Unit Results 
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April’15 Oct’15 


1.  PH (1:2  ratio) 
 7.57 7.42 


2.  
Electrical 


Conductivity µmhos/cm 40.2 39.0 


3.  Nitrogen Av. Kg/ha as N 132.2 132.0 


4.  Potassium Kg/ha as K2O 12.5 9.4 


5.  Phosphorus Kg/ha as P2O5 8.4 4.5 


6.  Mercury µg/ha as Hg 4.2 5.8 


7.  Chromium µg/ha as Cr 10.3 12.5 


8.  Arsenic µg/ha as As 5.0 4.4 


9.  Hydrocarbon µg/ha as HC BDL - 


 


SUMMARY REPORT ON SOIL QUALITY MONITORING 


S.No. Parameter Unit 


Results (Average Value)  
Nr. DDU Nr. 


ETP 
Top Soil 
Stack 
yard 


Nr. OB 
Dump 


Nr. TH4 


1.  PH (1:2  ratio)  7.40 7.35 7.50 7.60 7.50 
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2.  
Electrical 


Conductivity 
µmhos/cm 49.50 44.25 48.50 49.20 39.60 


3.  
Nitrogen Av. Kg/ha as N 123.50 136.00 131.00 133.00 132.10 


4.  
Potassium Kg/ha as K2O 10.75 8.25 9.50 11.20 10.95 


5.  
Phosphorus Kg/ha as P2O5 2.55 3.00 3.50 3.75 6.45 


6.  
Mercury µg/ha as Hg 4.20 4.35 4.85 6.15 5.00 


7.  
Chromium µg/ha as Cr 16.50 15.75 13.65 12.95 11.40 


8.  
Arsenic µg/ha as As 4.60 5.35 3.75 4.30 4.70 


9.  
Hydrocarbon µg/ha as HC BDL BDL BDL BDL BDL 


 


14.6.5 Top Soil Management 


Top soil removed is conserved in identified location. Stored topsoil is used for plantation, land 


filling near Admin office, adjacent area of Reservoir and in OB dump for top soil blanketing. 


Approx. Total Cumulative quantity of top soil recovered by the end of 31st March 2016 is 


366,353Cu.M. After utilization of top soil for greenbelt development and maintenance activity 


1200Cu.M. of top Soil is piled at top soil Stock Yard as on 31st March 2016. 
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15. LABOUR AND WORKING CONDITIONS  
 


SPL has established Occupational Health Service Centre inside the mine premises whose 


objective is to provide basic medical service to employees labour. 


 


15.1 LABOUR COMPLIANCES 
 


SPL maintains the update on labour license, provident fund registration, minimum wage details 


etc. Contractor statutory compliance is periodically reviewed by representative of Human 


Resource (HR) department of SPL. The compliance is updated through a check list named as 


“checklist for running bills under various labour laws” which is used to track labour compliance 


issues while disbursing payments.  


 


15.2 WELFARE FACILITIES AT MINE 
 


SPL has implemented following initiatives as a part of welfare measures at MMOCM; 


 The biometric attendance system for all workers at mines has been implemented. They 


have to mark attendance once they come or go out of mines. This system helps in 


keeping record of number of workers at mines.  


 Canteen facility established at mine is operational round the clock. 


 Regular town hall meeting conducted with employees by senior management of 


company. In this town hall meeting employees and workers are rewarded for good work / 


achievement, awarded certificates, momentos etc,  


 Regular departmental meetings conducted to review various work activitiesby Head of 


the Department . Their grievances if any are attended immediately.  


 Regular review of welfare activities by members of HR & Admin also accompany during 


these visits.  


 Celebration of employee birth day and reward & recoganisations 


 The sports activities, cultural events, festivals are arranged for employees at large scale 


where their families and children are also invited for joy and dinner etc. 


 Assistance to employees and workers for their children admission in school. 


 


15.3 WORKFORCE DEPLOYMENT 
For round the clock mine operation about 905 personnals have been deployed at mine.  
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16. SAFETY MANAGEMENT 
 
The safety at work is line mangers primary responsibility. Safety team at mine ensures 100% 


compliance of PPE by all workers and employees working inside mine area and conducts 


various training and audit work. 


Vocational training is provided to all persons working in mine prior to their deployment. HEMM 


operators are trained on simulators prior to on the job training.  Need based training is also 


imparted in case employee has been away from work consecutively for 30 days.  


Training and Development centre has been estabilished at mine to ensure operators are trained 


before deployement. A dedicated team of training department is set up at mine to provide 


training for new employees and provide training as per statutory requirements in accordance 


with Mines Vocational Training Rules.  


All HEMM operators of dumpers, shovels, and draglines under go simulator training and 


refresher training.  


SPL’s Training Dept has been continuously imparting various traing programmes for engaged 


workforce of the SPL. Quarterly training details for FTY 2015-16 is as follows: 


 


Training Programme for Quarter-1(2015-16) 


S.No. Training Programme No. of 
Mandays 


1.  VTC - Basic Training - Departmental 798 


2.  Dozer Operator Training  (OTJ + Classroom) 405 


3.  Grader Operator Training (OTJ + Classroom) 135 


4.  Letourneau Loader Operator Training (OTJ + Classroom) 90 


5.  Water Sprinkler Training (OTJ + Classroom) 90 


6.  CAT 988H Small Loader OTJ Training 30 


7.  Hitachi Excavator OTJ Training 15 


8.  Dumper (Classroom + Simulator + OTJ ) 1272 


9.  Shovel (Classroom + Simulator + OTJ ) 150 


10.  Dragline (Classroom + Simulator + OTJ ) 225 
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11.  Drill Operator OTJ Training 540 


12.  SAP - MM & PM Module 176 


13.  Rope Shovel / Dragline & Dozer Ground Engaging Tools by L&T 
India 25 


14.  Reliance Cements - Dumper Operator Simulator Training 72 


15.  PAP - Dumper Operator Simulator Training 168 


16.  GET Batch 2015 - Induction Training 120 


17.  GET Mining Batch 2015 - Techincal Induction Training 96 


18.  GET - Geology & Mineral Engineering - Technical Induction Training 60 


19.  GET Mining - Truck Dispatch Training - Classroom & OTJ 40 


20.  MineCare Dispatchers Classroom Training 18 


21.  Shovel Electrical Troubleshooting (OTJ) 20 


22.  Shovel Mechanical Troubleshooting (OTJ) 20 


23.  FEL Electrical Troubleshooting (OTJ) 10 


24.  FEL Mechanical Troubleshooting (OTJ) 10 


25.  Dozer Mechanical Troubleshooting (OTJ) 15 


26.  Drill Maintenance OTJ Training 30 


27.  Dumper Mechanical Maintenance OTJ Training 30 


28.  Dumper Electrical Maintenance OTJ Training 30 


29.  VTC - Basic Training - Departmental 798 


30.  Dozer Operator Training  (OTJ + Classroom) 405 


31.  Grader Operator Training (OTJ + Classroom) 135 


32.  Letourneau Loader Operator Training (OTJ + Classroom) 90 


33.  Water Sprinkler Training (OTJ + Classroom) 90 


34.  CAT 988H Small Loader OTJ Training 30 


35.  Total 4690 
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Training Programme for Quarter-2(2015-16) 


S.No. Training Programme No. of 
Mandays 


1.  Basic Vocational Training - Departmental 96 


2.  Dumper Operator OTJ 508 


3.  Dumper Operator Simulator 263 


4.  Shovel Operator OTJ 142 


5.  Shovel  Operator Simulator 75 


6.  Dozer Operator OTJ 60 


7.  Dozer  Operator Simulator 0 


8.  Water Sprinkler OTJ 45 


9.  Water Sprinkler Simulator 0 


10.  FEL  1850 OTJ 225 


11.  FEL  1850 Simulator 0 


12.  Dragline  Simulator 98 


13.  One Day Training / Seminar in different subjects 31 


14.  Shovel Operator Refresher Training 29 


15.  Wheel Dozer & Cable Handling Refresher Training 14 


16.  Dumper Operator Refresher Training - Service Brakes 1 


17.  Employee Engagement Survey - 2015 147.25 


18.  Total 1734.25 


 


 


 


 


Training Programme for Quarter-3(2015-16) 


S.No. Training Programme No. of 
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Mandays 


1.  Basic Vocational Training - Departmental 5 


2.  Basic Vocational Training - Contractual 8 


3.  Basics of Lubrication & Material Storage 5 


4.  Blasting Accessories 9 


5.  CAT 988H Loader XLT  28 


6.  Dumper Operator Refresher Training 16.5 


7.  Dumper Operator Training 27 


8.  FEL -1850 Operator Refresher Training 5 


9.  First Aid Training 70 


10.  Rock Blasting Instrumentation Hardwareand Software- General info   2 


11.  SAP PM Module 7 


12.  Shovel Operator Training 24 


13.  Tyre Awareness for loaders 5 


14.  Track Dozer Training 9 


15.   Basic Vocational Training - Departmental 24 


16.    Welding Process & Precautions 10.5 


17.   Root Cause Analysis  16 


18.   Need Validation Tracker   6.5 


19.   Effective Use of Fire Extinguisher 3 


20.   Switch Gears & Transformers  1 


21.   Mine Care Engineers Training - Modular Mining 84 


22.   Pit Safety Committee Members Training  120 


23.   Workmens’ Inspector  Training  90 


24.   Dumper Operator Refresher Training           52.5 


25.   FEL & XLT  Loader  4 
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26.   Dumper Access Acceleration Prevention Training    3 


27.   Workmens’ Inspector  Training  90 


28.   Care & Maintenance of DMM3E Drill  102 


29.   Pump Familiarization & Maintenance  6 


30.   First Aid  60 


31.  Use of  Lubricants by  SHELL  10 


32.   AC Propulsion System by GE  45 


33.   Mine Care Engineers Training - Modular Mining 125 


34.  Total 1073 


 


 


Training Programme for Quarter-4(2015-16) 


S.No. Training Programme No. of 
Mandays 


1.   Auto Fire Suppression  System in MT4400Ac    34.75 


2.   Auto Fire Suppression System  in Rope Shovel  9.25 


3.   Auto Fire Suppression System  in FEL  26 


4.   Dragline Mechanical Maintenance  125 


5.   Dragline Electrical Maintenance  100 


6.   Basic Vocational Training - Departmental 6 


7.   Auto Fire Suppression  System in MT4400AC   14.5 


8.   Auto Fire Suppression System  in Rope Shovel  2 


9.   Auto Fire Suppression System  in FEL  2 


10.    NDT Level 2 2 


11.    Technical Seminar on MINING ROPES  6.5 


12.    NBV Demonstration  9 


13.    CAT Dragline Mechanical Maintenance  70 
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14.   CAT Dragline Electrical Maintenance 70 


15.    First Aid  48 


16.    SAP Modules 20 


17.    Meptek I – site Services 35 


18.    Environmental  Legislations: Interpretation & Enforcement  5 


19.    HR  Analytics  2.5 


20.    SOUL 8 


21.    Training on Welding Process at ESAB  30 


22.    First Aid Training  81 


23.    Application of Service Brakes   40 


24.    S O U L  15.5 


25.    Dragline Simulator Training  36 


26.    Anabond Products   6.5 


27.    Dragline Tight line Parameter 6 


28.  Condition Monitoring,RLA & Energy  Management 7 


29.   Total 817.5 


 


Safety task force conducts daily visits to different parts of mines, identify unsafe acts, suggest 


remedial measures and follow them with concerned department for compliance and rectification. 


Work place inspections are conducted every fortnight for different places. 


16.1 ADDITIONAL SAFETY INITIATIVES 
SPL formulated stringient safety measures and enforced the same for on-site implementation to 


prevent any such ontoward incidents. 


Preventive Measures:  


SPL constituted a Safety task force (STF) comprising of professionals from multiple disciplines 


to function under the supervision of safety officer to ensure implementation of safety norms by 


workers engaged in Sasan Coal Mines  


Safety task Force consisted of four members from different disciplines such as Mr Shrikant 


Bhoot (Electrical) (HEMM), Mr. Jata Shankar Pd (Mining), Mr.Omprakash Maharaj (JE 


Maintenance) in addition to the Safety officers of Sasan Coal Mine. 
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SPL’s safety team started conducting Safety talk on daily basis under the joint supervision of 


Safety & Site Engineer. 


 STF is having planned scheduled round in mine area with Safety executive to identify the 


unsafe condition and practices which could contribute otherwise to incident / accident; 


Safety initiatives Implemented on site:  


 Implementation of work permits system prior to the entry to mine. 


 Mines pass system was implemented and made mandatory for everyone for regulating 


unauthorized entry of workers to mine. 


 Flagging of LMVs at security barrier 


 Strict Traffic Management was enforced and Separate roads for LMVs all around the 


haul roads were constructed. 


 Preparation of Safe Dumper Parking for ensuring on-site maintenance activity and 


parking of the dumpers at a designated place. 


 Imlementation of log-out tag out system for all operation as well as maintenance 


person. 


 Job safety analysis training imparted to mining supervisor. 


 Formulation and in implementation of SOP procedure of different activities in mine site. 


 


16.2 OCCUPATIONAL HEALTH 
 


Periodic medical examination conducted as per rule 29(B), Mine Rules 1955. Medical 


examination of101 employees conducted from April to Aug 2016 According to form”O”. 


 


16.3 FIRE FIGHTING SYSTEM 
Fire protection system has been installed at mine to meet exigencies. 


 Dedicated fire tender along with firemen available at site 24 x7. 


 Dozers, XLT, PC and FEL are also used for supporting fire tenders for firefighting at 


faces and coal stocks. 


 Auto suppression system in shovels, dumpers and dragline for pre- warning and prompt 


response to fires in these HEMMS. 


 Fire extinguishers of approved type and capacity are provided at all strategic locations in 


the mine. Also all supplied fire extinguishers are maintained, checked and refilled. 
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16.4 SAFETY STATISTIC: 
The management continues to impart highest importance to safety and care for its employees 


and contract work force. The key to the success of the safety initiatives is the rigorous 


participation of the line management along with contract workmen.  No fatal incident during this 


period reported. 
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17. UPDATE ON R&R AND SOCIAL DEVELOPMENT  
 


Land acquisition for the Project contractually rests with the Procurers of the Project. 


Accordingly, land is being acquired by the Government of Madhya Pradesh and handed over to 


the Sasan Power Ltd. The SPL is actively working with the State Government for 


implementation of Sasan R&R plan..  


Sasan R & R plan provides benefits to project affected persons as per Government of Madhya 


Pradesh’s (GoMP) Model Rehabilitation & Resettlement Policy 2002 and also offers several 


benefits which are distinctly  superior to  those  under the State and Central policies. 


The objective of the R&R plan is to provide support and succour to the affected families and 


persons to elevate and improve their existing standard of living, earning capacity and 


productivity levels.  


The SPL has extensively analyzed the social, economic, cultural and environmental issues of 


the project affected persons. To minimize the impact, Project Company is undertaking several 


initiatives to ameliorate the socio-economic impact. 


SPL has constructed a model R&R colony (Krishna Vihar) in Moher village for resettlement of 


PAP’s of Coal mine. R&R colony consist of school, Health care centre, community centre, 


Market etc with internal and external electrification and other basic facilities 


a) Displaced families are being provided a plot (60’ X 90’) in R&R colony or a House 


constructed on the above size plot area with basic amenities such as a kitchen, 


verandah, toilet and bathroom, smokeless chullah etc or cash in lieu of above. 


b) Roads - The R&R colony is connected with main city. 


c) Water and Sanitation - Water supply is through community hand pumps.  


d) Community/Panchayat Hall - A community cum Panchayat building has been 


constructed. 


e) Ready to shift dwelling units with both internal and external electrification. 


f) Market Place – Fair value shop has been opened to serve locals. 


 


17.1 STIPEND  AND PENSION 
Education stipend between Rs 150 - Rs 300 per month is being provided to children’s of 


affected community; stipend for girl students is Rs 50 per month more than boy students.  


 


 Stipend:  168 studentsbenefited . 







 
 


73 | P a g e  
 


 65 PAP are regularly  getting old age pension 


.10 PAP other than old age are getting the 


pension. 


Till date 416 nos of PAFs have been resetteled. 


 


17.2 EDUCATION  
Access to quality education was a major concern of the 


area. With an objective to provide quality education, 


DAV School Krishna Vihar was established with all infrastructures facilities DAV managnent has 


been engaged to operate the school. The education given to them is in English Medium 


following CBSE curriculum. Textbooks, stationary, bags, dress, shoes, entire facility is given 


free of cost. Presently 1148 students have enrolled at school and getting quality education. 
 


Major achievements 
 


 Participation in zonal, inter school events and extracurricular activities and students 


bringing laurels to school. 


 Special emphasis is given on the computer classes for the students from STD III 


onwards. 


 Mapping of 496 children on the portal of state government was done. Out of which 118 


are considered  for scholarship 


 Total 24 students of Tribal Baiga community is benefitting through the school 


 Students are taking part in extracurricular and sports activities. 
Some of the snapshots of student participating in the co-curricular activites are skit, drawing 
,painting and rangoli are shown below. 
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Balwadi 
Balwadi Center is established for providing pre-primary education to 44 children and grooming 


them for admission in the formal schools. The main objective is to increase the participation and 


involvement of the community in early child-care and development through the Balwadi Center 


and to improve health, through supplementary nutrition and cognitive development by educating 


the mothers in taking proper care. 


           


 


17.3 HEALTH CARE INITIATIVES 


 
SPL has established Health Centre at Krishna Vihar with fully equipped with basic health care 


facilities and qualified Medical Team. The Medical team is consists of a Medical Doctor 


(M.B.B.S), Pharmacist, Nurse, Lab Technician and other support staff. Clinical treatment & 


medicine dispersion is being given free of cost to the village communities.  


During the FY-2015-16, 10023 patients have benefited.  
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 6  staff members (Doctors, Pharmacist, Lab Technician, & support staff) are deployed  


 OPDs conducted on week days Monday through Saturday.  


 Centre also has a Pathology Lab.  


 Health checks up camps with Mobile Medical facility are conducted in and around the 


project site area.  


 24 x 7 Ambulance available for emergency services. 


 Medicines are given at free of cost 


 Average monthly OPD is 899.33(Annual OPD 10783). 
 
Patients’ Turnout (Apr 2015 to March 2016) 
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Beside this, health check-up &awareness program was held for students & adolescent girls and 


women at centre. 


 


      
 


 
17.4 Environment Day & Swacch Bharat Abhiyan  
At Krishna Vihar Colony cleanliness drive was organized by the girls of tailoring center. 


Regular meeting (30 sessions) in the community as well as in the DAV Schools were organized 


on sanitation to sensitize the community as well as the students by International Institute of 


Waste Management (IIWM) 


R&R village:  one day volunteering cleanliness drive at Baiga basti R&R colony was carried out. 
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17.5 SOCIO-ECONOMIC DEVELOPMENT 
  


Employment and Livelihood 


SPL is actively promoting self sustainable livelihood programs. Some programs are highlighted 


below 


 22  PAP  directly employed by  SPL in the project   
 35 Womens are undergoing Tailoring training, 105 PAPS are engaged throgu subcontractors 


in various project activities. 
 12 Youth from Baiga community are employed in horticulture work as a special initiative. 


 


   


 


 


Training programme for Teachers of DAV School 


To upgrade teacher skill in the computer a training has been conducted for DAV teachers . 
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17.6 Potable drinking Water Supply  
Drinking water is supplied to the locals in the Muher village. Approx. 45,000 liters of water per 


day is being supplied through water tanker. New hand pumps installation at 8 locations and   29  


hand pump repair was done at R&R colony. Hand Pumps have been installed at various 


locations for easy access of safe drinking water. As on date, 62 hand pumps have been 


installed in the community.  


      


 


17.7 TRIBAL DEVELOPMENT PROGRAM  
The main  objective of this program  is to  promote  the tribal  community to improve their quality 


of life. Different Skill development/capacity development programs have been initiated for their 


socio-economic empowerment and mainstreaming  
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Total 96 Tribal families are  resettled in a one block dedicated for the Tribal to maintain a 


homogeneous atmosphere. SHG has been formed to improve livelihood earning through project 


activities 


 


 


 


17.8  LIVESTOCK DEVELOPMENT PROGRAM 
Goatery  project was initiated for supporting the deprived community to earn additional income 


ensuring sustainable livelihood, and better   quality of life. In the Goat Husbandry scheme (4 


She and 1 He Goat) are provided to 5 families of PAFs. 


 


 


Exposure visit: On 27th of March,2016 a one day exposure visit was organized under BAIF -


SPL CSR project. The exposure visit waas accompanied by around 20 villagers from Amlori  


The main objective of this visit was: 
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 To encourage farmers to go for bulk production of vermicompost fertilizer. 


 To  make a natural insecticide 


 To  convert a normal seed to a high yielding type 


 Benefits of sprinkler irrigation system. 


 


Breed Improvement Program  


S. No. Activities Target  Achievements 
1 Artificial Insemination 700 702 


2 Infertility camp cum animal health camp 13 13 


3 Induction of Goat 0 0 


4 Vaccination-Large Ruminants 1400 1632 


5 Vaccination-Small Ruminants 1000 321 


6 Deworming-Large Ruminants 5500 4187 


7 Deworming-Small Ruminants 2500 401 


8 Fodder Development 100 105 


9 Induction of improved poultry 10 9 


10 Wadi 0 0 


11 Maintenance of Wadi  2013-14 18 18 


12 Maintenance of Wadi  2014-15 24 24 


13 Intercropping with  papaya 1500 1500 


14 Intercropping with  vegetables 30 30 


15 Induction of HYV seeds-SRI 0 14 


16 Induction of HYV seeds-SWI 20 20 


17 Techolg extension in Agriculture-Vermicompost 50 15 


18 Farmer's Training 10 10 


19 Farmer's Exposure Visit 2 2 


20 Government program Linkages     


i Vegetable seed distribution-Rabi 0 750 


ii Sprinkler system 0 4 
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iii Mulching 0 1 


 


17.9 PROMOTION OF SPORTS & CULTURAL ACTIVITIES 


Regular sport activities are promoted at local level to identify and promote sport. In Fy2015-16 


village level cricket tournament was organised at Amlori village. Further Annual sports day was 
organised with the participation of locals from 12 villages.  


 


  
 


 Women’s Day Celebration  


Womens day celebration organised with the local community participation from the three 
villages to promote womens parity in the community.  


17.10 GREENBELT DEVELOPMENT 


Greenbelt is developed is being developed in pahsed manner in and around periphery of mines 


area. Approximately 14,000 plants have survived till date with survival rate of 78%. Some of the 


species planted are that of Karanj, Mahua, Chakundi, Jatropha, Kachnar, Khair, Mango, Guava, 


Bougainvillea, Jamum, Amrut, Alstonia, Amaltash, Neem, Algesia etc. Progress of greenbelt is 
based on the land availability.   


 
Photographs of Greenbelt Development 
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18. PEST MANAGEMENT 
 


SPL’s Administration Department carries out Pest control Management activity by engaging 


external agency (M/s Pest Control India (PCI)). This is undertaken on regular basis in every 


quarter.  


The objective of Pest control is to prevent pests and infestations from growing and 


contaminating canteens and office premises leading to an unpopular work environment. PCI 


carries out inspection, monitoring various places and managing the same with an integrated 


pest management solution with the help of environmentally friendly Thermal Fog Generators 


and ULV Aerosol Generators (Misters). 
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19. BIODIVERSITY CONSERVATION MEASURES 


 
SPL has formulated biodiversity conservation plans based on the recommendation of a study 


conducted on Biodiversity Survey, conservation and management for Moher &Moher-Amlohri 


Extension Open cast coal mine. 


Conservation measures to be adopted are treated separately and will centre on the following 


principles. 


1. Developing the habitat to make sure the availability of cover, food, water and space for 


corridor for wildlife. 


2. Developing participatory conservation approach taking the villagers of the buffer as well as 


fringe area in to confidence. 


3. To train up local people for reducing man-wildlife conflict in the buffer as well as fringe area. 


4. Taking necessary measures in the buffer area of the project so as to reduce soil erosion and 


assuring water conservation. 


5. Sensitising people in protection of forest against fire, illicit felling and encroachment. 


6. Conducting periodical monitoring of the ecosystem in the soil, vegetation and faunal level. 


Based on the above principles measures are proposed which will be strictly followed on site: 


To strictly monitor and impose restrictions on the activities and movement of labourers and 


associated workers to avoid disturbance in the habitat of wild animals and birds. 


To monitor noise levels during construction activities that are required to be maintained wherein 


only restricted/essential activities will be allowed and carried out at night in areas wherever the 


project work and activity is undertaken which is in the vicinity of animal/bird habitats 


Development of habitat by ex situ conservation through plantation, soil conservation, grass land 


development and development of water bodies is suggested in four sites Table in the buffer 


zone as stated below. The existing canopy covers in these sites are less than 10% and 


therefore are ideal places for undertaking plantation work as a part of Biodiversity Conservation 


and Management Plan keeping the natural tree cover intact.  


 


 


 


 


 


20. CLEARANCES AND PERMITS 
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The status of permits and clearances for Moher & Moher-Amlohri Extension Open Cast Captive 


Coal Mine is given in the Table below: 


SNo. Permits & Approval Status 
Completion 


date 


1. Consent to Establish (CTE)  Received 13th July, 2009 


2. 
Environmental Clearance 


from MoEF  
Received 10th Dec, 2008 


3 


Environemnt Clearance for 


Extension of Mine Capacity to 


20 MTPA 


Received 30th Jun, 2015 


4. 
Renewal of Consent to 


Operate (CTO) 
Received 26th Mar, 2016 


5. 
Forest Clearance for Coal 


Mining Block 
Received 25th May, 2010 


 


21. AWARD 


Directorate General of Mines Safety (DGMS) is the Indian Goverment Regulatory agency for 


safety in mines and oil-fields. In the Annual mine safety week 2015-16 Moher, Moher-Amlohri 


extn coal mine maintenance (Dumper, Dragline, Survey Trade test & overall)  team received 1st 


prize for best safe maintenance practices followed and dragline operator received 2nd prize  


 


22. ASSESSMENT & AUDITS 


Assessment of ESHS performance and audits are primarily based on the IFC Performance 


Standards which defines client’s role and responsibilities to manage their projects, to focus on 


outcomes rather than process, thereby stressing the implementation of sound environmental 


and social management systems that achieve desired outcomes, including the mitigation of 


adverse impacts.  


The Equator Principles, based on the IFC Performance Standards on social and environmental 


sustainability and on the World Bank Group Environmental, Health, and Safety Guidelines (EHS 


Guidelines), are intended to serve as a common baseline and framework for the implementation 


by each EPFI.  
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The assessment and audits of Moher & Moher Amlohri Coal Mines are also undertaken in 


accordance with the applicable laws & legislations at National & State level regulating 


authorities. 


Quarterly audits are undertaken at mine site by Lender’s (US-Exim’s) Environment and social 


consultant and performance reports are submitted to the lender.  


 


23. MANAGEMENT OF CHANGE  
 


No change in to the process, design or basic concepts and technology of the power plant during 


the reported period. 


 


 


______________x_______________ 







