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1. INTRODUCTION  

1.1 Introduction  

Stratatech  Mineral Resources Private Limited (SMRPL),  a Private company wholly 

owned by the Adani Enterprises Limited (AEL).  It has been planned to conduct 

mining operations through open cast mining with capacity of 5 MTPA and 1.5 MTPA 

through underground mining at Singrauli Coalfield, Singrauli District, Madhya Pradesh.  

The Dhirauli Coal Block in Singrauli Coalfield, in the State of Madhya Pradesh has been 

allocated to M/s Stratatech Mineral Resource Private Limited (SMRPL) vide Letter No. 

NA-104/7/2020 -NA dated 03.03.2021 by MoC, GoI. Copy of the allocation letters is 

enclosed as Annexure-1. 

The ultimate target production capacity is estimated as 6.5 MTPA (OC-5 MTPA; UG-1.5 

MTPA) from Dhirauli Coal Mine. The production build up has been planned in such a 

way that it will meet the requirement peak production of 5.0 MTPA of Opencast in the 

3rd year of mine operation. 

A buffer of 15 Km for the cluster i.e Dongrital, Dongrital ɀII phase 1, Dongrital ɀII phase 

2, Pathpahariya, Suliyari, Dhirauli, Mara to Mahan, Mahan, Chatarsal, Bandha, Sarai East, 

Sindhrawal has been considerd as the study area for the proposed cumulative Study. 

1.2 Purpose of the Report  

Expert Appraisal Committee (Coal Mining) of Ministry of Environment & Forest in its 

15th meeting held on 6th July 2021, recommended Terms of References for EIA/EMP 

Study of Dhirauli  Coal Block of M/s Stratatech Mineral Resources Pvt. Ltd. (SMRPL) 

District Singrauli, (Madhya Pradesh. Subsequently, Ministry of Environment, Forest & 

Climate Change (MoEF&CC) issued Terms of References (ToR) for conducting EIA Study 

vide letter no. J-11015/49/2021 -IA.II (M) dated 3rd August 2021 (Copy enclosed as 

Annexure-2). 

As per condition no. 4 (iv) of the Terms of References, Cumulative study has been 

mandated which is reproduced below; 

ȰIn addition to existing data already collected (if any),  the Cumulative Impact 

Assessment Study, carrying capacity and ecosystem services study of the area shall 

be carried over by project proponent considering the project being in Singrauli, 

having ~ 1400 ha of forest land and presence of other coal mining activity and 

industries. PP shall collect one season baseline data of all environmental 

parameters and shall compare with the  data of earlier data collected for 

cumulative assessment of area. Air pollution impact p rediction shall be conducted 

by considering the maximum values.ȱ 
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Environment cumulative effects assessment is to systematically analyze and assess the 

cumulative effects of ecology and environment resulted from coal exploitation, 

including cumulative sources, cumulative process, cumulative effect investigation, 

analysis, identification, description and explanation, the cumulative effect caused by the 

past, existing and planned development activities, the evaluation and prediction of 

impacts on society economy development, suggestions of development scale, speed and 

mode which is in accord with the sustainable development requires. Single factor 

assessment and comprehensive assessment are involved in the cumulative effect 

assessment, compared with general environment assessment, the traditional coal 

mining environment impacts assessment (EIA) usually aims at the individual 

development project assessment, while the cumulative impacts assessment (CIA) 

includes a wide range of mining environmental problems. EIA only considers the impact 

of individual project, while CIA not only includes impacts from a number of projects or 

behaviors, the direct and indirect effects of each item should be taken into account. 

 

1.3 Characteristics approaches to cumulative impact assessment  

The approach is to consider the combined effects of all elements of a single project on 

multiple environmental values: 
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Aspect Cumulative driven approaches 
Description  Assessment of single, multiple projects or multi-

component activities 
Regulatory characteristics  Single or multiple proponents 
Trigger  Cumulative effects of project actions on specified 

environmental values in the project locations, or 
cumulative effects of multiple projects on a region or 
regional environmental values 

Spatial bounds  Site specific, focused on direct on-site and off-site 
impacts 

Environmental objective  Generally, to ensure effects are within  acceptable 
levels 

1.4 Study Area and Size of the Project  

Cumulative study has been carried out, considering the impact on the environment due 

to operation of the Twelve mining block which are in a single Cluster i.e. (Dongrital, 

Dongrital ɀII phase 1, Dongrital ɀII phase 2, Pathpahariya, Suliyari, Dhirauli, Mara II 

Mahan, Mahan, Chatarsal, Bandha, Sarai East, Sindhrawal). Entire study area has been 

considered as single environmental unit owing to similar climatic factors for further 

study (Figure 1.1, 1.2, 1.3) .  

A buffer of 15 Km from the cluster i.e (Dongrital, Dongrital ɀII phase 1, Dongrital ɀII 

phase 2, Pathpahariya, Suliyari, Dhirauli, Mara II Mahan, Mahan, Chatarsal, Bandha, 

Sarai East, Sindhrawal) has been considerd as the study area for the proposed 

cumulative Study report. Total cluster area of mines Brief about the all mine is as below 

and also described in Table No 1.1. 

Dhirauli  opencast coal mine covers an area of 2672 Ha and located in eight villages  

Dhirauli, Phatpani, Sirswah, Amdand, Jhalari, Amraikhoh, Bansibridha, and Belwar, lies 

×ÉÔÈÉÎ ÔÈÅ ÌÁÔÉÔÕÄÅ ςσЈπσȭπτȱ . ÔÏςσЈυφȭπχȱ . ÁÎÄ ÌÏÎÇÉÔÕÄÅ ψςЈρωȭπτȱ % ÔÏ ψςЈςτȭ21ȱ 

E. The proposed project is a mechanized opencast and underground coal mine.  The 

production capacity of the project is 6.5 MTPA (5 MTPA Opencastt and 1.5 MTPA 

underground). 

Annexure-1: Allotment Letter for Dhirauli  Coal Block 

Annexure-2: Terms of References Issued by MoEF&CC 

Annexure-3: Lab Reports (March to may 2021 and October to Dec 2021) 
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Table 1.1: Description of Other Coal Blocks in the  Study Area 

 

Mine  Area (in Ha)  Rated Production capacity  Distance from Mine  

Suliyari 1298 5.0 MTPA Adjacent, SW 

Dongrital ɀII phase II 3027 Explored Adjacent, W 

Mara II Mahan 5364 Partially explored Adjacent,SE 

Dongrital ɀII phase 1 1392 Explored 3.22 KM, W 

Mahan 937 
Partially explored but not 

alloted 
3.8 KM, N 

Chhatrasal 971 Explored but not alloted Yet 6.8 KM,NE 

Dongrital 2366 
Partially explored but not 

alloted 
7.9 KM, SW 

Pathpahariya 1349 Partially explored 8.7 KM,SW 

Sarai East 1889 Mine is under exploration 8.9 KM, W 

Bandha 1850 5.0 MTPA (Submitted for EC) 9.41 KM, N 

Bandha North 1490 Mine is under exploration 12.8 KM,N 
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Gurbara South 29.43 Mine is regionally explored 12.8 KM, NW 

Sarai West 1505 Mine is under exploration 12.9 KM,W 

Gurbara Central 2604 Mine is regionally explored 14.09 KM,NW 

Pachaur 10.12 Mine is under exploration 14.6 KM,N 

       Source:  Parivesh, CMPDI Website (https://oldsite.cmpdi.co.in/OCBIS/dashboard.php ) 
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Figure 1.1: Map Showing the Mines in 15 KM vicinity  
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Figure 1.2: Geographical Location of the Study Area  
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Figure 1.3: Geographical Location of the Study Area
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1.4.1 Accessibility of Dirauli  Coal Block   

The block is located at about 70 km south-west of Singrauli township, whereas, it is 

around 50 km south-west of Waidhan township, the District Headquarter of Singrauli 

District . All blocks are well contacted with the tehsil and districts headquarter through 

Major district road followed by NH-75 at 23 Km in N. A metalled road from Parsona to 

Mara is located further east of the block. An un-metaled road branching out of this at 

Rajmelan culminates at Sarai. From this road to the west of River Mahan, a north-south 

running road leads to Langadda via Bhalyatola, Suliyari & Jhalri. The block is also 

accessible by an all weather metalled road from Singrauli as well as from Waidhan. The 

distance of Sarai-Gram, the nearest major railway bstation on Chopan-Singrauli-Katni 

line of central railway is about 18 km from the block. The nearest Airport is Varanasi 

which is at a distance of about 250 km from Waidhan. Shakti Nagar is an important 

industrial town in the vicinity of Singrauli and Waidhan townships. The other very 

important industrial township & railway st ation Renukoot is at a distance of 70 km from 

Waidhan on Chopan-Garwah Road section of eastern railway. Block is traversed by 

number of fair weathered and forest roads. The important villages in and around the 

block are Suliyari & Dhirauli villages located within the block, while village Jhalri & 

Majhalipath are located outside, west of the block.  

Table 1.2: Infrastructure Details of Near Project Area  

Parameters  Description  
Distance (km) 

from Lease Area 
Direction from 

Lease Area 
Nearest Railway 
Station 

Sarai Gram 18 North-West 

Nearest Airport Varanasi 250 North East 

Nearest Highway 
Waidhan-Sidhi State 

Highway 
20 Km  North 

Nearest Major 
Settlement 

8 villages within the mine  - - 

Nearest Water 
Body 

Hurdul Nala 0.0 
Flows from east 

to west 
Source: (i) Satellite Imagery of Study Area; (ii) Op en Series Map (SOI) Sheet No. 63 L/4, 63L/8, 64 I/1 & 64 I/5; 

(iii) Google Earth Inc  

1.4.2 Topography & Drainage  

Western part of Dhirauli block is characterized by almost plain topography, while, 

north-eastern and south-central part are highly undulating and have rugged topography 

as evident from the topographical plan. The northeastern and south central part of the 

block have forest cover and is occupied by hillocks of elevation up to a maximum of 638 

m above MSL. In general elevation of ground varies from 459.23m as observed near 

borehole MSD-102 to 603.45 m near borehole MDP-19 located in the south-western and 

south-eastern corner  of the block respectively. 
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Drainage of the block is mainly controlled by westerly flowing Hurdul Nala which 

traverses the block and passes almost through central part of the block. Many small 

seasonal nallas originating from elevated topography of north eastern and south-central 

part of the block drain its water into HurdulNala. The minor nallas and tributaries 

present in the block shows dendritic to sub-dendritic drainage pattern. 
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Figure 1.4: Elevation Map of the Study Area  
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Figure 1.5: Drainage Map of Study
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2. APPROACH & METHODOLOGY OF THE STUDY 
The cumulative study of the mines has been taken into account for assessment the 

cumulative impact of the eco-system. This cumulative impact assessment has been 

undertaken on the basis of the following steps: 

Review of the impact assessments within the cluster area , which provide a concise 

list of potential Project impacts in isolation to other proposed projects.  

Identi fy projects that are either proposed or recently approved but not yet 

operational and located within general vicinity of the Project Area 

Determine those impacts of the Project (Mine) that may overlap with impacts from 

other identified projects. 

Identify t he significance of the cumulative impact upon the existing environment on 

the basis of Impect matrix 

!Ó ÐÅÒ ÔÈÅ ÄÉÒÅÃÔÉÏÎ ÏÆ %!# Ȱ)Î ÁÄÄÉÔÉÏÎ ÔÏ ÅØÉÓÔÉÎÇ ÄÁÔÁ ÁÌÒÅÁÄÙ ÃÏÌÌÅÃÔÅÄ ɉ-ÁÒÃÈ ÔÏ 

May 2021). PP has collected one season additional baseline data (October to 

December 2021) compairing the baseline data with the earlier data collected  

cumulative impact assessment of area has been done.  

The baseline environmental quality has been assessed through field studies within the 

impact zone for various components of the environment, viz. air, noise, water, micro-

meteorology, land, and eco-biodiversity, socio-economy. The main objectives of the 

study are: 

To Assess Present Environmental Quality and the Environmental Impacts;  

To Identify Environmentally Significant Factors That Could Preclude Project 

Development; 

To achieve these objectives, a team of functional area experts monitored the 

environmental parameters within the core zone and buffer in accordance with the 

Guidelines issued by the Ministry of Environment, Forests & Climate Change 

(MoEF&CC), Govt. of India.  

For the present study, the cumulative site is considered as core zone and the area lying 

within 1 5 km radius from the boundary of cluster is considered as buffer zone.  

Secondary data has been collected from various source such as EIA/EMP Study Reports 

of Singruli coal field, Wildlife Conservation Plans, Mining Plans etc to study the physical 

and biological environment as well as demography of the area in order to determine 

Mine management & Allied Activities (Operation, Dump management, technology 

adopted in operational mine, Transportation, Reclamation etc. proposed or operational) 

for cluster block.  
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Primary data has also been collected from the core area and the buffer area for the Pre 

monsoon season i.e March to May 2021 and post monsoon season i.e October to 

December 2021. Methodology use for the study is given in the below Table 2.1. 

Table 2.1: Methodology of the Study  

Parameter  Methodology  
Instrument 

Used 

Data Collection  
Secondary 

Data 
Primary Data 

Air Quality 

Ambient air 
monitoring (24 
hourly samples), 
twice a week for 
PM10, PM2.5, SO2, 
NO2, CO. 
 
Meteorological 
Parameters, Wind 
Speed, Wind 
Direction, Relative 
Humidity, 
Temperature, 
Precipitation etc. 
Air Pollution 
Dispersion Models. 
IS-5182, (CPCB 
guidelines for 
measurement of 
Ambient Air 
Pollutants) 

Respirable Dust 
Sampler with 
attachment for 
Gaseous 
Pollutant 
Envirotech 
Model APM460, 
Fine Particulate 
Matter (FPM) 
Sampler, Dry and 
Wet Bulb 
Thermometer, 
Micro 
Meteorological 
Station, Global 
Positioning 
System (GPS). 
AERMOD. 

Historical 
data on 
climatologic
ally 
parameters, 
CPCB, SPCB, 
IMD. 

Site survey 
and Baseline 
data collected. 

Water 

Physiographic 
studies of the 
proposed coal mine 
area and its 
surroundings with 
the help of latest 
Google images, site 
visit, GPS survey etc. 
Standard limits: 
Surface water-
IS:2296 
Ground water-IS 
10500:2015 
Sampling 
Methodology-
IS:3025, APHA 

Resistivity 
meter, water 
level indicator, 
piezometer, GPS. 
PH meter, EC 
meter, BOD 
sampler, Hand-
held open-mouth 
bottle sampler 
etc. 
 

CGWB data, 
BHUVAN, 
WRIS. 

Site survey 
and Baseline 
data 
collection. 

Soil Sampling AGUER District Soil Site survey 
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Parameter  Methodology  
Instrument 

Used 

Data Collection  
Secondary 

Data 
Primary Data 

Methodology and 
Analysis- IS: 2720 

health card and Baseline 
data collection 

Noise 

IS:9989(Assessment 
of noise with respect 
to community 
response) 

Sound level 
meter 

CPCB/PCB 
Site survey 
and Baseline 
data collection 

Land 

Use of Remote 
sensing technology to 
analysis the impact 
on land on the 
project area and 
study area using GPS 
survey, ground 
truthing, 
Reconnaissance 
survey  etc. 

GPS, DGPS, Total 
station, RKS, 
Drone  etc. 

Survey of 
India topo-
sheet, 
administrati
ve atlas, 
zoning atlas, 
master plan, 
zoning plan, 
ESZIS atlas, 
Soil Atlas, 
Hydro 
geology 
Atlas etc. 

Satellite 
imagery 
through NRSC, 
BHUVAN, 
Google earth 
and site 
survey etc. 

Social and 
economic 

A judgmental and 
purposive sampling 
method. 
Questionnaire based 
pre-structured 
Feedback Surveys 
and Interviews. 

- 

Census 
2011 
records, 
District 
Statistical 
Handbook, 
Revenue 
data from 
Mine 
Department. 
Tehsil data 

Site survey 
and Baseline 
data collection 

Ecology and 
Biodiversity 

Inventory Method, 
Quadrate Method, 
0ÏÌÌÁÒÄ 7ÁÌËȭ 0ÏÉÎÔ 
3ÁÍÐÌÉÎÇȭ ÅÔÃȢ 

Binocular GPS, 
Tree calliper 
measuring tap 
rope, Quadrates 
for herbs, 

Forest 
Working 
plans. 

Site survey 
and Baseline 
data collection 

2.1 Methodology for Ambient Air Pollution   

As per the scope of work, 10 monitoring stations were selected for monitoring of 

specific ambient air quality parameters during the study period. All the instruments 

(samplers) were installed between 1 to 4 m above ground level which was free from any 

obstructions. The sampling and analysis of the required parameters were carried out as 

ÐÅÒ )3ȡ υρψς ÍÅÔÈÏÄÏÌÏÇÙ ÅÎÔÉÔÌÅÄ Ȱ-ÅÔÈÏÄÓ ÏÆ -ÅÁÓÕÒÅÍÅÎÔ ÏÆ !ÉÒ 0ÏÌÌÕÔÉÏÎȱ ÁÎÄ 
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!7-! ÅÎÔÉÔÌÅÄ Ȱ-ÅÔÈÏÄÓ ÏÆ !ÉÒ 3ÁÍÐÌÉÎÇ ÁÎÄ !ÎÁÌÙÓÉÓȢȱ &ÏÌÌÏ×ÉÎÇ ÁÒÅ ÔÈÅ ÐÁÒÁÍÅÔÅÒÓ 

monitored during the study period: 

Part iculate Matter (PM 10 and PM2.5)  

Sulphur Dioxide (SO2) 

Nitrogen Dioxide (NO2)  

Carbon Monoxide (CO) 

Table 2.2: Techniques Adopted/Protocols for Ambient Air Quality Monitoring  

S. No. Parameters  Techniques  Technical Protocol  

1 Sulphur Dioxide (SO2) West & Gaeke IS:5182 (P2) 

2 Nitrogen Dioxide (NO2) Jacob & Hochheiser IS:5182 (P6) 

3 ParticulateMatter (PM10) Gravimetric IS:5182 (P23) 

4 ParticulateMatter (PM2.5) Gravimetric IS:5182 (P24) 

5 

 

Carbon-monoxide (CO) 

 

CO 

NDIR IS:5182 (P-10) 

The design of air quality monitoring network in the surveillance program was based on 

the following considerations. 

Meteorological conditions on synoptic scale  

Topography of the study area  

Representation of regional background levels  

Representation of project site  

Representation of cross sectional distribution in the downward direction  

Influence of the existing sources if any, are to be kept at minimum  

Inclusion of major distinct villages to  collect the baseline status  

2.2 Methodology for Air Quality   

The Gaussian Dispersion Modeling (GDM) is used for prediction of dispersion of air 

emission and the computation of Ground Level Concentration (GLC) up to a specified 

distance from source. The fundamental equation of GDM is given below: 

 

Where, 

c is a concentration at a given position; 

Q is the source term;  
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x is the downwind;  

y is the crosswind; 

z is the vertical direction; 

u is the wind speed at the h height of the release;  

 ʎÙȟ ʎÚ ÄÅÖÉÁÔÉÏÎÓ ÄÅÓÃÒÉÂÅ ÔÈÅ ÃÒÏÓÓ×ÉÎÄ ÁÎÄ ÖÅÒÔÉÃÁÌ ÍÉØÉÎÇ ÏÆ ÔÈÅ ÐÏÌÌÕÔÁÎÔ; 

The above equation describes a mixing process that results in a Gaussian concentration 

distribution both in crosswind and in vertical direction, centered at the line downwind 

from the source. Gravitational settling and chemical or radioactive decays are neglected. 

The model computes the pollutant concentration dispersed in microgram per cubic 

meter for any point source with the location coordinated at x, y and z. 

4ÈÅ Ȱ'ÁÕÓÓÉÁÎ $ÉÓÐÅÒÓÉÏÎ -ÏÄÅÌȱ ÖÅÒÓÉÏÎ ÆÏÒÍÅÄ ÔÈÅ ÂÁÓÉÃ ÆÒÁÍÅ ×ÏÒË ÏÆ ÔÈÅ ÃÏÍÐÕÔÅÒ 

model used for the computations of concentration of pollutants at ground level. 

2.3 Methodology for Water  

Reconnaissance survey was undertaken and monitoring locations were finalized based 

on: 

Drainage pattern;  

Location of industries/residential areas; and  

Likely areas, which ca n represent baseline conditions  

Eight Ground water samples consisting of bore wells and dug wells and Five surface 

water sources covering 15 km radial distance from the mine lease boundary were 

examined for physio-chemical, heavy metals and bacteriological parameters in order to 

assess the effect of operations from mine and other activities on surface and ground 

water quality. The samples were analyzed as per the procedures specified in 'Standard 

Methods for the Examination of Water and Wastewater' published by American Public 

Health Association (APHA). 

Samples for chemical analysis were collected in polyethylene carbons. Samples 

collected for metal content were acidified with 1ml HNO3. Samples for bacteriological 

analysis were collected in sterilized glass bottles. Selected physio- chemical and 

bacteriological parameters have been analyzed for projecting the existing water quality 

status in the study area. Parameters like temperature, Dissolved Oxygen (DO) and pH 

were analyzed at the time of sample collection. 

2.4 Methodolo gy for Hydrogeology  

Following methodology has been adopted to conduct hydro-geological investigation in 

the area: 
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¶ Physiographic studies of the coal mine area and its surroundings with the help of 

latest Google images, site visit, GPS survey etc. which helps in determining 

physiographic gradient. 

¶ Secondary data collection i.e. climate and rainfall, soil and topography, geology, 

drainage etc. for interpretation. 

¶ Drainage pattern of the study area within the watershed ɀ The study envelopes 

identification of drainage pattern and its density based on the Topo-sheet and 

satellite imageries. 

¶ Hydrology of the study area - Details about existing water bodies like Pond, Lake, 

River, Nala, Streams in the proposed project site as well as surrounding area. 

Surface water flow estimation and surface water data collection from the nearest 

source to identify a probable intake location. 

¶ Utilization of satellite image for identification of fissures/fault and ground water 

signature as observed in the images. 

¶ Detailed hydro-geological survey in core and buffer zone including geology, types 

of aquifer and their hydraulic parameters governing the groundwater regime of 

the area, depth to water level, groundwater quality, water abstraction structures 

and their discharge, surface water bodies, drainage pattern, major irrigation 

sources and their potential etc. 

¶ Groundwater resources evaluation based on the norms recommended by 

Groundwater Estimation Committee (GEC), 2009.  

¶ Evaluation of present groundwater scenario as well as future course of action for 

protecting the natural environment  

¶ Scope of Rainwater Harvesting from runoff generated in open area of coal mine 

depending upon average annual rainfall and its intensity, recharge capacity of the 

aquifers & the design considerations.  

2.5 Methodology of Soil  

Soil sampling was carried out at samples were collected from 15 locations to 

understand the soil quality. locations in and around the mine lease area were selected 

for soil sampling. At each location, soil samples were collected from 0 to 30 cm, below 

the surface and are homogenized. This is in line with IS: 2720 and Methods of Soil 

Analysis, Part- 1, 2nd edition, 1986 of (American Society for Agronomy and Soil Science 

Society of America). The homogenized samples were analyzed for physical and chemical 

characteristics. The soil samples were collected during post-monsoon season. 
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Parameter  Method (ASTM Number)  

Grain size distribution Sieve analysis (D 422 ɀ 63) 

Textural classification Chart developed by Public Roads Administration  

Bulk density Sand replacement, core cutter 

Sodium absorption ratio Flame photometric (D 1428-82) 

pH pH meter (D 1293-84) 

Electrical conductivity Conductivity meter (D 1125-82) 

Nitrogen Kjeldahl distillation (D 3590-84) 

Phosphorus Molybdenum blue, colourimetric (D 515-82) 

Potassium Flame photometric (D 1428-82) 

Iron AAS (D 1068-84) 

Zinc AAS (D 1691-84) 

Boron Surcumin, colourimetric (D 3082-79) 

Chlorides Argentometric (D 512-81 Rev 85) 

2.6 Methodology of Noise   

For noise measurement was done using calibrated integrated Sound Level Meter (SLM) 

manufactured by Lutron (SL-4001). SLM was mounted on a tripod as per the standard 

methodology for noise measurements. Special care was taken for not making noises 

while observing the meter during the measurement and ensuring the least amount of 

reflective surface is exposed from our body to meter.  

Noise levels were recorded at locations by Sound Level Meter in dB (A). Noise levels 

were recorded as per I3ȡ ωωψω ÅÎÔÉÔÌÅÄ Ȱ!ÓÓÅÓÓÍÅÎÔ ÏÆ ÎÏÉÓÅ ×ÉÔÈ ÒÅÓÐÅÃÔ ÔÏ ÃÏÍÍÕÎÉÔÙ 

ÒÅÓÐÏÎÓÅȱ ÍÅÔÈÏÄÏÌÏÇÙȢ .ÏÉÓÅ ÌÅÖÅÌÓ ×ÅÒÅ ÒÅÃÏÒÄÅÄ ÁÔ ÁÐÐÒÏØÉÍÁÔÅÌÙ ρȢυ ÍÅÔÅÒ ÁÂÏÖÅ 

the ground level and 3m away from walls, buildings or other sound reflecting sources 

and 1m away from the edge of the roads. The work-zone noise measurements were 

carried out 1m away from the sources. In order to reduce the disturbances from 

standing waves, the noise level measurements were averaged over +0.5 meter each of at 

least three positions.  The mean values were taken for reporting. Ambient noise levels 

were compared with Noise Pollution (Regulation & Control) Rules, 2000 in respect of 

noise.  
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Equivalent Sound Pressure Level (L eq) of Day and Night  

The Leq is the equivalent continuous sound level, which is equivalent to the same sound 

energy as the actual fluctuating sound measured in the same period. This is necessary 

because sound from noise source often fluctuates widely during a given period of time. 

 Lday is defined as the equivalent noise level measured over a period of time during day 

(6 am to 10 pm). Lnight is defined as the equivalent noise level measured over a period of 

time during night (10 pm to 6 am). 

This is calculated from the following equation    

Leq= L50+ (L10-L90)2/60  

Hourly noise recorded data and Lday (16 hour), Lnight (8 hour) and Ldn (24hour) are 

computed and tabulated. 

2.7 Methodology for Land Use Study  

2.7.1 Tools and Resources 

The Land use Land cover study will be carried out using Digital Image Processing and 

Digital Image Interpretation techniques. The Image Processing and Geographical 

Information Systems software will be used for the Spatial Analysis. In order to meet the 

project requirements, Vardan EnviroNet will acquire the high-resolution satellite data of 

the study area from National Remote Sensing Centre (NRSC). Basic Details of the 

Purchased data are as follows: 

Satellite: IRS Resourcesat-2A 

Sensor: LISS III 

Spatial Resolution: 23.5m 

No. of Bands = 3 

UTM Zone No = 44 

The bands used as input data for the current study have these following features: 

Band 2: 0.52 - πȢυω ʈÍ ɉ'ÒÅÅÎɊȡ This band corresponds to the green reflectance of 

healthy vegetation and is spanning the region between the blue and red chlorophyll 

absorption bands. 

Band 3: 0.62 - πȢφψ ʈÍ ɉ2ÅÄɊȡ This red chlorophyll absorption band of healthy green 

vegetation is one of the most important bands for vegetation discrimination. In addition, 

it is useful for soil boundary and geological boundary mapping. Band 3 may exhibit 

more contrast than bands 1 and 2 because the effect of the atmosphere is reduced. The 

πȢφω Í ÃÕÔȤÏÆÆ ÒÅÐÒÅÓÅÎÔÓ ÔÈÅ ÂÅÇÉÎÎÉÎÇ ÏÆ Á ÓÐÅÃÔÒÁÌ ÒÅÇÉÏÎ ÆÒÏÍ πȢφψ ÔÏ πȢχυ Í ×ÈÅÒÅ 
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vegetation reflectance crossovers occur that can reduce the accuracy of vegetation 

studies. 

Band 4: 0.77 - πȢψφ ʈÍ ɉ.ÅÁÒ )ÎÆÒÁÒÅÄɊȡ &ÏÒ ÒÅÁÓÏÎÓ ÄÉÓÃÕÓÓÅÄ ÁÂÏÖÅȟ ÔÈÅ ÌÏ×ÅÒ ÃÕÔȤ

off for this band was placed above 0.75 m. This band is especially responsive to the 

amount of vegetation biomass present in a scene. It is useful for identification of 

ÖÅÇÅÔÁÔÉÏÎ ÔÙÐÅÓȟ ÁÎÄ ÅÍÐÈÁÓÉÚÅÓ ÓÏÉÌȤÃÒÏÐ ÁÎÄ ÌÁÎÄȤ×ÁÔÅÒ ÃÏÎÔÒÁÓÔÓȢ 

2.7.2 Pre-processing of Satellite Data  

In the present study geo-coded Ortho-rectified IRS P-6 LISS-III  satellite image having a 

resolution 23.5 m spatial resolution and a swath of 141 km.  

All the processing will be done on ERDAS Imagine and Arc GIS software. A hybrid 

classification approach will be adopted for the purpose. Supervised classification will be 

performed on the imagery to delineate land use/land cover classes.  

The IRS P-6 LISS-III  data geometrically corrected with respect to Survey of India topo-

sheets. To carry out the geo-referencing, ground control points (GCPs) have been 

identified on the maps and raw satellite data. The coefficients for two co-ordinate 

transformation equations have been computed based on polynomial regression 

between GCPs on map and satellite data. Alternate GCPs was generated till the Root 

Mean Square (RMS) error become less than 0.5 pixels. Methodology Flow Chart is given 

in Figure 2.1. 

2.7.3 Visual Inter pretation and Land Use Mapping  

Fundamental characteristics seen on the images have aided in the visual interpretation 

of satellite imagery. These are tone/color, size, shape, texture, pattern, location, 

association, resolution and season. Visual interpretation is subjective and differs from 

person to person and also upon the season, scale, spectral bands, spatial resolution, 

overall image contrast & quality of the data. Several parameters like terrain, climatic 

conditions, socio-economic trends, and environmental influences etc. play a vital role in 

the existence of various land use categories. 

2.7.4 Land Use / Land Cover Classification  

Digital image processing was carried out to delineate various land use / land cover 

categories in the lease area viz. built -up area, forests, scrub land and water bodies etc. 

by assigning necessary training sets, which was identified based on tone, texture, size, 

shape pattern and location information. Necessary care was taken to identify proper 

land use class, where there is conflict between the signatures of various classes. The 

interpreted map was verified on ground at limited points and final land use / land cover 

map was prepared. The buffer zone was broadly classified in to forest areas, built-up 

areas, agriculture areas and other land with or without scrubs. 
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The limitations of Remote Sensing, Image Processing, Geographical Information 

Systems, Cartography and GPS are mentioned below: 

One season data sometimes give same spectral response of different objects 

creates confusion in image analysis and sub classification.  

Sometimes one season or one-time data is unable to show sub -classification in 

the study area.  

 

 

Figure 2.1: Methodology Flow Chart  
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2.8 Socio Economic Aspects (Methodology and Approach)  

2.8.1 Sampling Method  

A judgmental and purposive sampling method was used for choosing respondents of 

various sections of the society Judgmental and purposive sampling method includes the 

right cases from the total population that helps to fulfill the purpose of study. 

For the study, both qualitative and quantitative methods were adopted.  Data regarding 

the field area were collected both from primary as well as secondary sources.  

¶ Primary sources include data collected through direct field sampling, observations 

based on schedules, questionnaires etc.  

¶ Secondary source includes Census 2011 records, District Statistical Handbook 

literatures, documents from district etc.  

¶ Data regarding mining, revenue generated by mining practices etc will be collected 

from the Mine Department  

2.8.2 Primary Data Collection  

¶ The Socio-economic survey was carried out in the nearby human inhabitations 

(villages) of mining sites in order to study the existing resources of the area, land 

use, social structure of the community, employment patterns, income generation 

activities, dependency on forests and species preferred by the local people along 

with information on other related environmental and socioeconomic aspects.  

¶ Detailed information on demography, labor allocation and employment, 

dependence on forest products, health and perceptions of change in the local 

environment was elicited through the interviews.  

¶ The study was performed in mining areas by using Questionnaire based pre-

structured Feedback Surveys and Interviews  

¶ Economic status levels and forest dependency was also studied. The Questionnaire 

used for survey contained the questions covering environmental and socio-

economic aspects of mining, forest and forestry related issues. 

2.8.3 Data Collection Techniques Used for Socio Economic Survey   

¶ The sample frame of this study consists of communities within the 15 km of 

mining sites.  

¶ Quantitative and qualitative data collection techniques namely Participatory Rural 

Appraisal (PRA) tools, direct observations through questionnaire based survey 

through villagers meetings were employed.  

Participatory Rural Appraisal : Face-to-face interview conducted with the villagers to 

obtain information regarding household heads, live stocks, income, dependency on 
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forest, impacts of mining, choice of species for reclamation from nearby communities in 

the study area.  

Direct Observation:  Direct observations were used throughout the pre-structured 

questionnaire-based survey.  

2.8.4 Secondary Data Collection  

Preparation of Work Plan including information collected from secondary sources, 

profile of the study site, criteria for assessment etc.  

Secondary data obtained from the sources was verified during the primary survey 

carried out in the study area. 

2.9 Methodology for Ecology and Biodiversity   

The floral assessment for the project affected area and its buffer zone was based on field 

survey of the area. 

Inventory Method:  Forest inventory methodology was adopted to evaluate the floral 

diversity of core and buffer zone. A forest inventory is ȰÁÎ ÁÔÔÅÍÐÔ ÔÏ ÄÅÓÃÒÉÂÅ ÔÈÅ 

quantity and quality of forest tre es and many of the characteristics of the land area 

ÕÐÏÎ ×ÈÉÃÈ ÔÈÅ ÔÒÅÅÓ ÁÒÅ ÇÒÏ×ÎȢȱ The objective this floral inventory of the study area, 

is to provide complete checklist of floristic structure in the study area for formulating 

effective management and conservation measures.  

Quadrate Method:  The study was aimed at enumeration of the available plant 

resources and obtaining a broad representation of the existing floristic variations in the 

project affected area and surrounding buffer areas. Enumeration of the plant wealth 

was done by surveying the area through walking followed by collection and 

identification of plant specimens. A Phyto-sociological aspect of the study was carried 

out by perambulating and sampling through quadrates method. Sample plots will be 

selected in such a way to get maximum representation of different types of vegetation 

and plots will be laid out in different parts of the areas within the project affected area 

and surrounding buffer area. 

Selection of sites for vegetation data has been done by random sampling procedure. 

Accordingly, equal number of quadrates of 10 m x 10 m for the study of tree layer in the 

project affected area and surrounding buffer area was laid. Within these sample plots, 

sub-plots of 3 m x 3 m will be laid out randomly for studying the shrub layer and 

regeneration of tree species. For information on ground layer including herbaceous 

species, quadrates of 1 m x 1 m size was laid out within the tree quadrate. 

All species encountered during the transect walk has been recorded and their 

herbarium specimens prepared for identification and future use. The girth at breast 

height (gbh) of all individuals in each quadrate was measured for all species of trees and 
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woody climbers. All individuals with gbh > 10 cm was considered and recorded as trees 

(Parthasarathy and Karthikeyan, 1997). Individuals below 10 cm gbh will be considered 

as saplings and shrubs. This concept will be tested further during the fieldwork. Basal 

area of plants will be measured following Philips (1959).  

The primary data recorded on number of individuals in a species and girths was utilized 

to derive secondary attributes like density and frequency following standard phyto-

sociological methods of Misra (1968). Relative values were calculated following Philips 

(1959). Important Value Index (IVI) will be calculated by adding up relative frequency, 

relative density and relative dominance (Curtis, 1959).  In the case of shrubs, herbs and 

saplings; IVI has been calculated based only on relative values, i.e., relative frequency 

and relative density. Formulae used for various calculations are: 

                                      Total number of individuals of a species in all the Quadrates 

Density =                            ------------------------------------------------------------------------                 

                                                 Total number of quadrats studied 

                                     Total number of Quadrats in which species occurred 

Frequency (%) =              -----------------------------------------------------------------      × 100             

                                                Total number of Quadrats studied 

 

                                  Total number of individuals of a species in all Quadrates 

Abundance =       ---------------------------------------------------------------------------- 

                                   Total number of Quadrats in which species occurred 

 

                                    C2 

Mean Basal Area =        --------------   (C= Mean of the circumference) 

                                               τʌ 

  

Total Basal Area =    Mean basal area × Density 

 

                                                                     Sum of all cbh of a species 

Mean of the Circumference (C) =                         

                                                              Total number of individuals of a species 

 

                                                     Density of a species 

Relative Density =                                       × 100 

                                              Total density of all species 

  

                                                The frequency of a species 

Relative Frequency =                               × 100 

                                                Total frequency of all species 

  



-ȾÓȢ 342!4!4%#( 
-).%2!, 2%3/52#%3 
02)6!4% ,)-)4%$ 

REPORT ONCUMULATIVE IMPACT ASSESMENT 
FOR DHIRAULI COAL BLOCK OF PRODUCTION CAPACITY OF 6.5 MTPA (5 MTPA OPEN CAST 

& 1.5 MTPA UNDERGROUND) LOCATED AT SINGRAULI COAL FIELDS, SINGRAULI DISTRICT, 
MADHYA PRADESH STATE 

 

 
 

 

 
Page 25 

 
  

                                                Total basal cover of a species 

Relative Dominance =                   × 100 

                                               Total basal cover of all species 

                              

Importance Value Index (IVI) =  Relative Density + Relative Frequency + Relative 

Dominance 

The ShannonɀWiener Index or species diversity (Whitt, when properly manipulated, 

always results in a diversity value (H´) ranging between 0, indicating a low community 

complexity and 4 and above indicating high community complexity. Species diversity 

(H)  was computed following  the Shannon and Weiner (1963) information index as 

follows:  

 

2.9.1 Methodology for Faunal Diversity Assessment  

A linear transect of 1.0 km each was chosen for sampling at each site. Each transect was 

trekked for 1.5 hr for the sampling of faunal diversity through following methods for 

different categories. For the sampling ÏÆ ÂÕÔÔÅÒÆÌÉÅÓȟ ÔÈÅ ÓÔÁÎÄÁÒÄ ȬPollard Walk ȭ 

method was employed and all the species recorded daily. Voucher specimens of the 

species that could not be identified in the field have been collected using a butterfly net 

besides photographing them.  

&ÏÒ ÂÉÒÄȭÓ ÓÁÍÐÌÉÎÇȟ Ȭ0ÏÉÎÔ 3ÁÍÐÌÉÎÇȭ along the fixed transect (Foot trails) will be 

carried out. All the species of birds was observed through a binocular and identified 

with the help of field guide book and photographs.  

For the sampling of mammals, direct count on open width (20m) transect was used. In 

addition, information on recent sightings/records of mammals by the villagers/locals 

was collected. For carnivores, indirect sampling will be carried out and the mammals 

was identified by foot marks, faeces and other marks/sign created by them. In case of 

reptiles mainly lizards will be sampled by direct count on open width transects. 

The study of fauna takes substantial amount of time to understand the specific faunal 

characteristic of area. The assessment of fauna was done by extensive field survey of the 

area. During survey, the presence of wildlife was also be inhabitants depending on 

animal sightings and the frequency of their visits in the project area was confirmed from 

forest department, Wildlife Department etc. 
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2.9.2 Methodology for Aquatic Diversity Assessment  

The fauna and flora of the ponds and rivers were regularly and carefully recorded 

during the period of visit. The floral samples were collected and brought to the lab and 

identified using standard keys. In the case of fauna, fishes and crustaceans were 

collected using dragnets or cast nets, fixed in 10% formalin, brought to the laboratory 

and identified using Fauna of British India. The occurrence of different fauna and flora 

during the period of study was tabulated and presented. 



 

 

 

 

 

 

 

 

 

 

 

CHAPTER -3  
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3. EXISTING ENVIRONMENT OF THE AREA 

3.1 Baseline Environment Status  

Baseline Environmental status of the cluster mine depicts the existing quality of Air, 

Noise, Water, Soil, Ecology & Biodiversity and Socio-Economic environment. The impact 

identification always commences with the collection of baseline data such as Ambient 

Air Quality, Micro-Meteorology, Ground and Surface Water Quality, Noise levels, Soil 

Quality, Land Use pattern, Biological Environment and Socio-Economic Aspects, Geology 

and Hydrology within the study zone of 15 km radius.   

3.2 Study Period  

The baseline environmental study has been done for the period of March to May 2021 

by M/s Vimta Labs Limited and one season additional data from i.e October to 

December by Vardan Enviro LAB NABL Accredited Lab, Secondary data also collected 

from different sources as already discussed in Table 2.1.  

Ambient air quality monitoring is done to determine the general background 

concentration levels. The prime objective of the ambient air quality study is to assess 

the existing air quality of study area and to establish the existing ambient air quality 

within the study area and its conformity to NAAQS. 

3.3 Ambient Air Environment   

3.3.1 Metrological Condition of the Area  

Secondary data Data (Yearly data) 

Micro-meteorological data of the project site during the air quality survey period is an 

indispensable part of air pollution study. The mico-meteorology data has been collect 

from both secondary and primary sources:  

3.3.2 Secondary Data  

Historical data on meteorological parameters also plays an important role in identifying 

the general meteorological status of the region. The data generated in the field is 

compared with the historical data in order to identify changes, which may have taken 

place during the course of time. 

The latest and updated secondary data for 30 years (1981-2010) has been procured 

from the IMD, Sidhi for observing parameters like Temperature, Relative Humidity, 

Rainfall, Wind Speed and Wind direction in the Sidhi district of Madhya pradesh. The 

IMD data for Sidhi is given in Table 3.1.  
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3.3.2.1 Temperature  

The pre-monsoon season starts from March and continues till the end of May. Both the 

night and day temperatures increase rapidly during the onset of the pre-monsoon 

season from March to May 2021. During pre-monsoon season, the mean maximum 

temperature (May) was observed to be 41.9°C with the mean minimum temperature at 

16.1°C (March). The mean maximum temperature in the monsoon season was observed 

to be 39.1 °C in the month of June whereas the mean minimum temperature was 

observed to be 24.2°C in the month of September. By the end of September with the 

onset of post-monsoon, day temperature decreases slightly with height. Maximum 

temperature 33°C was observed in October and the lowest minimum temperature was 

observed 13.8°C during November. In winter season (December to February), the mean 

monthly maximum temperature at 27.9 °C in February and the mean monthly minimum 

temperature at 8.8 °C in January. The monthly variations of temperature are presented 

in Table-3.1. 

3.3.2.2 Relative Humidity  

The air is generally humid in this region during the entire year when the relative 

humidity at 08:30 hr was observed with maximum at 83% and a minimum at 21%, at 

17:30 hr. Relative humidity is presented in Table-3.1. 

Table 3.1: Climatological Data Station: IMD Sidhi   

Month 
Atmospheric 
Pressure (mb) 

Temperature (0C) Relative 
Humidity (%) 

Rainfall 
(mm) Mean Max Mean Min 

January 985.9 982.6 24.6 8.8 76 46 20.5 

February 983.7 980.3 27.9 11.5 67 38 22.7 

March 980.9 977 33.5 16.1 50 26 11.4 

April 977 972.7 39.2 21.9 38 21 7.3 

May 972.9 968.8 41.9 26.3 42 26 13.8 

June 969.3 965.6 39.1 27.6 58 47 117.2 

July 969.3 966.4 33.5 25.7 79 71 340.3 

August 971 968 32.3 25.2 83 75 316.8 

September 974.7 971.5 32.6 24.2 81 71 244.1 

October 980.4 977 33 19.9 74 52 35.2 

November 984.5 981 29.9 13.8 71 47 6.9 

December 986.6 983 26.4 9.1 73 50 7.1 
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Month 
Atmospheric 
Pressure (mb) 

Temperature (0C) Relative 
Humidity (%) 

Rainfall 
(mm) Mean Max Mean Min 

Total 1143.3 

Source: IMD Climatological Normals 1981-2010  

3.3.2.3 Atmospheric Pressure  

The maximum pressure observed were 986.6 mb at 08:30 hr. in the months of 

December. The minimum pressure observed were 965.6 mb at 08:30 hr during the 

month of June in monsoon season. The pressure levels are found to be fairly consistent 

over the region. The monthly variations in the pressure levels are presented in Table 

3.1. 

3.3.2.4 Rainfall  

The average annual rainfall based on the 30 years of IMD data, was observed to be 

1143.9 mm. The monsoon sets in the month of June and continues till October. The 

maximum amount of rainfall (340.3 mm) occurring in the month of July. Monthly 

variations in the rainfall for past 30 years are given in Table 3.1. 

3.3.2.5 Wind Speed/Direction  

Generally, light to moderate winds prevail throughout the year. The seasonal wind roses 

are presented in Figure 3.1. The summary of wind pattern at IMD, Sidhi is given in 

Table-3.2. 

Table 3.2: Summary of Wind Pattern: IMD Sidhi  

Months  
First Predominant 

Winds  

Average Wind Speed 

(m/s)  

Calm Condition 

(%)  

March W (32%) 1.4 81 

April  W (33%) 1.2 72 

May W (27%) 1.3 62 

Source: IMD Climatological Normals 1981-2010  

3.3.3 Primary data  for premonsoon season (March to May 2021)  

3.3.3.1 Temperature  

Maximum temperature 40.6oC and minimum temperature of 10.80C was recorded 

during the study period. Maximum temperature was observed in April  month and the 

minimum temperature was observed during March in the study period. 

3.3.3.2 Relative Humidity  

During the period of observation, the relative Humidity recorded ranged from 93% to 

3%. Maximum humidity was observed during the month of March.  
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Table 3.3: Summary of the Meteorological Data Monitored at Site (Primary Data)  

Month  

Temperature 

(ºC) 

Relative Humidity 

(%)  Rainfall 

(mm)  

Atmospheric Pressure 

(mb)  

Max. Min . Max. Min . Max. Min . 

March 39.3 10.8 70 3 0 690 679 

April  40.6 14.1 51 3 0 963 952 

May 40.1 20.3 93 8 0 959 949 

Source: Primary On-site Data Collected by VimtaLab  

3.3.3.3 Pressure  

The maximum pressure observed were 963mb in the months of April  and the minimum 

pressure were observed 679mb in the month of March. The pressure levels are found to 

be fairly consistent over the region.  

3.3.3.4 Rainfall  

During the period of observation, Maximum rainfall was observed during the month of 

baseline month was 0 mm 

3.3.3.5 Wind Speed/Direction  

The wind roses for the study period representing winter season is shown in Figure-3.2. 

A review of the wind rose diagram shows that predominant winds direction from W-E. 

3.3.4 Interpretation   

The India Meteorological Department (IMD) records the data at two times a day viz. 

08:30 hr and 17:30 hr while the site specific data has been recorded at an hourly 

interval. On comparison of site specific data generated for study period vis-à-vis the 

IMD data, slight variations were found. The following observations are brought out: 

The temperature recorded on site when compared vis-à-vis the IMD data, slight 

variations was found. The maximum and minimum temperatures recorded at site 

during study period were 40.6oC and 10.80C, whereas the maximum and minimum 

temperature recorded at IMD, Sidhi for the same season are 41.90Cand 16.1oC 

respectively; 

The relative humidity was observed to range from 93% to 3% during the study period 

whereas according to IMD, Sidhi data the relative humidity in the same season was 

observed to range from 50% to 21 %. The variation could be because of the fact that the 

RH values considered for the site are actual values while the range of IMD, Sidhi data 

represents the average values for 30 year period. 

During the study period was observed that the predominant direction in W-E followed. 

The variation could be because of the fact that the values considered for the site are 
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actual values while the range of IMD, Sidhi data represents the average values for 30 

year period. 

 The data obtained when compared with IMD data are found to be fairly consistent The 

data generated at continuous monitoring station at mine site when compared with the 

data recorded at IMD, it can be observed that the data generated at the site is broadly 

compatible with regional meteorology, except minor variations as described above.  

 
 

March  April  

 

 

May 

Figure 3.1: Secondary Data Wind Rose 
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Figure 3.2: Windrose Diagram of Study Period ( March to May 2021 ) 

3.3.5 Primary data for Post monsoon  season (October to Dec 2021)  

3.3.5.1 Temperature  

Maximum temperature 32.50C and minimum temperature of 3.30C was recorded during 
the study period. Maximum temperature was observed in october month and the 
minimum temperature was observed during December in the study period. 

3.3.5.2 Relative Humidity  

During the period of observation, the relative Humidity recorded ranged from 96% to 
16%. Maximum humidity was observed during the month of October.  

Table 3.4: Summary of the Meteorological Data Monitored at Site (Primary Data)  

 

Month  

Temperature 

(ºC) 

Relative Humidity 

(%)  Rainfall 

(mm)  

Atmospheric  Pressure 

(mb)  

Max. Min. Max. Min. Max. Min. 

October 32.5 14.5 96 21 0 963 953 

November 30.1 8.5 89 16 0 969 961 

December 28 3.3 87 17 0 969 962 

Source: Primary On-site Data Collected by VimtaLab  

3.3.5.3 Pressure  

The maximum pressures observed were 969 mb in the months of November & 

December and the minimum pressure were observed 953 mb in the month of October. 

The pressure levels are found to be fairly consistent over the region.  
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3.3.5.4 Rainfall  

During the period of observation, Maximum rainfall was observed during the month of 

baseline month was 0 mm. 

3.3.5.5 Wind Speed/Direction  

The wind roses for the study period representing winter season is shown in Figure-3.3. 

A review of the wind rose diagram shows that predominant winds direction from WNW. 

3.3.6 Interpretation   

The India Meteorological Department (IMD) records the data at two times a day viz. 

08:30 hr and 17:30 hr while the site specific data has been recorded at an hourly 

interval. On comparison of site specific data generated for study period vis-à-vis the 

IMD data, slight variations were found. The following observations are brought out: 

The temperature recorded on site when compared vis-à-vis the IMD data, slight 

variations was found. The maximum and minimum temperatures recorded at site 

during study period were 32.50C and 3.30C, whereas the maximum and minimum 

temperature recorded at IMD, Sidhi for the same season are 35.50Cand 6oC respectively; 

The relative humidity was observed to range from 96% to 16% during the study period 

whereas according to IMD, Sidhi data the relative humidity in the same season was 

observed to range from 73% to 44%. The variation could be because of the fact that the 

RH values considered for the site are actual values while the range of IMD, Sidhi data 

represents the average values for 30 year period. 

During the study period was observed that the predominant direction in WNW. The 

variation could be because of the fact that the values considered for the site are actual 

values while the range of IMD, Sidhi data represents the average values for 30 year 

period. 

The data obtained when compared with IMD data are found to be fairly consistent The 

data generated at continuous monitoring station at mine site when compared with the 

data recorded at IMD, it can be observed that the data generated at the site is broadly 

compatible with regional meteorology, except minor variations as described above.  
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October  November  

 

 

December  

Figure 3.3: Secondary Data Wind Rose 

 

Figure 3.4: Windrose Diagram of Study Period ( October to December ) 
 

3.3.7 Selection of Sampling Locations for Air  

The sources of air pollution in the region are mining activity emissions, vehicular traffic, 

dust arising from unpaved roads and domestic fuel burning.  
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Due consideration during the selection of sampling locations has been given to the likely 

affected zones during mining activity. The location of human habitation and other 

sensitive areas within the study area were also considered in selection of ambient air 

quality monitoring locations. 10 numbers of monitoring stations are set up to assess the 

existing air quality of the study area. Two stations are located inside the proposed 

project site (core zone) and the eight others are outside (buffer zone) the proposed 

project site.  

The locations of the monitoring stations are also based on the meteorological conditions 

of the study area like likeliness of pollution dispersion in areas located towards 

predominant wind directions. Locations are also based on sensitive receptors in the 

study area like densely populated areas, forest area, river bodies, etc. Logistic 

considerations as ready accessibility, security, availability of reliable power supply, etc 

were examined while finalizing the monitoring locations. The Ambient Air Quality 

Monitoring locations have been presented in Figure 3.5. 
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Figure 3.5: Ambient Air Quality Monitoring Locations  (March to May 2021)  
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Figure 3.6: Ambient Air Quality Monitoring Locations (October to December 2021)  
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Table 3.5: Ambient Air Quality Monitoring Stations  (March to May 2021)  

Stations Name Latitude  Longitude  
Distance 

(km)  

Direction  
Selection Criteria  

A1 
Mine Area 

(Dhirauli South) 
23°58'01.35"N 82°21'08.15"E ML Area 

Proposed Mine Site 

A2 
Mine Area 

(Dhirauli North)  
23°58'56.40"N 82°21'07.79"E 

ML Area Proposed Mine Site 

A3 
Mine Area 

(Dhirauli  North)  
24°00'50.31"N 82°18'46.65"E 

2.0 NNW Cross wind direction of first 

predominant  

A4 Budheri 24°01'48.81"N 82°22'02.98"E 
3.9 N Cross wind direction of first 

predominant 

A5 Khairahi 23°59'58.17"N 82°24'37.23"E 

4.5 NE Up wind direction of second 

predominant and located near to 

industrial area 

A6 Churwani 23°58'41.81"N 82°25'49.42"E 
4.6 E Downwind direction of first 

predominant  

A7 Berdaha 23°57'11.77"N 82°23'45.81"E 
0.5 ESE Cross wind direction of first 

predominant 

A8 Bansi 23°55'40.74"N 82°21'53.48"E 
0.8 S Downwind direction of second  

predominant and forest area 

A9 Majholipath 23°56'59.11"N 82°20'04.80"E 
0.8 SW Cross wind direction of first 

Second predominent 

A10 Bijauri  23°57'29.18"N 82°18'29.63"E 
2.6 W Up wind direction of first 

predominant 
Source: Primary On-site Data Collected by Vimta Lab 

  



-ȾÓȢ 342!4!4%#( -).%2!, 
2%3/52#%3 02)6!4% ,)-)4%$ 

REPORT ONCUMULATIVE IMPACT ASSESMENT 
FOR DHIRAULI COAL BLOCK OF PRODUCTION CAPACITY OF 6.5 MTPA (5 MTPA OPEN CAST & 1.5 MTPA UNDERGROUND) LOCATED AT 

SINGRAULI COAL FIELDS, SINGRAULI DISTRICT, MADHYA PRADESH STATE 

 

  
Page 39 

 
  

Table 3.6: Ambient Air Quality Monitoring Stations (October to December 2021)  

Stations Name Latitude  Longitude  
Distance 

(km)  
Direction  

Selection Criteria  

A1 
Mine Area 
(Dhirauli South) 

23°58'01.35"N 82°21'08.15"E ML Area 
Proposed Mine Site 

A2 
Mine Area 
(Dhirauli 
North)  

23°58'56.40"N 82°21'07.79"E 
ML Area Proposed Mine Site 

A3 
Mine Area 
(Dhirauli 
North)  

24°00'50.31"N 82°18'46.65"E 
2.0 NNW Cross wind direction of first 

predominant  

A4 Budheri 24°01'48.81"N 82°22'02.98"E 
3.9 N Cross wind direction of first 

predominant 

A5 Khairahi 23°59'58.17"N 82°24'37.23"E 
4.5 NE Up wind direction of second 

predominant and located near to 
industrial area 

A6 Churwani 23°58'41.81"N 82°25'49.42"E 
4.6 E Downwind direction of first 

predominant  

A7 Berdaha 23°57'11.77"N 82°23'45.81"E 
0.5 ESE Cross wind direction of first 

predominant 

A8 Bansi 23°55'40.74"N 82°21'53.48"E 
0.8 S Downwind direction of second 

predominant and forest area 

A9 Majholipath 23°56'59.11"N 82°20'04.80"E 
0.8 SW Cross wind direction of first 

Second predominent 

A10 Bijauri  23°57'29.18"N 82°18'29.63"E 
2.6 W Up wind direction of first 

predominant 

A11 
Tal Near Sanjay 
National Park 

23°57'02.6"N 82°13'36.6"E 
10 W Near sensitive area 

Source: Primary On-site Data Collected by Vardn Envirolab 
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3.3.8 Data Analysis 

The Ambient Air Quality survey has been carried out at 10 locations within 10 km 

radius around the cluster site. Measurement of Particulate matter (PM10& PM2.5), SO2, 

NOX and CO levels helps to understand the existing environmental scenario. The results 

of PM10, PM2.5, SO2, NOX are expressed in µg/m3 whereas the results of CO are expressed 

in µg/m 3. The results of all the locations were further computed for statistical 

parameters like 98 Percentile and Arithmetic mean (AM). The results are shown in 

Table 3.7. The graphical representations of the results are depicted in Figure 3.7, 

3.8,3.9 & 3.10. Lab Reports are enclosed as Aneexure-6. 
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Table 3.7: Comparision of Baseline Result for the Air Monitoring Stations  (March  to May 2021 and October to December 2021)  

 Premonsoon Season (March to May 2021) by Vimta 
Lab  

Winter Season (October to December 2021) By Vardan 
Enviro Lab  

 

Pollutant  Location  
Codes 

Max. Min. Avg. 98 
Percentile  

Location  
Codes 

Max. Min. Avg. 98 
Percentile  

NAAQS 

PM10 
(µg/m 3) 

A-1 49.50 34.80 43.20 49.30 A-1 51.60 36.70 43.48 51.05 100 

A-2 52.30 35.90 43.70 51.80 A-2 54.30 37.80 45.87 54.10 

A-3 49.30 35.10 42.90 49.30 A-3 51.30 37.20 45.03 50.90 

A-4 48.90 33.80 41.50 48.90 A-4 50.30 35.70 42.92 49.58 

A-5 58.60 38.90 46.90 58.50 A-5 63.80 41.60 55.90 63.30 

A-6 61.30 39.70 47.90 60.00 A-6 61.70 40.80 53.17 61.20 

A-7 51.30 37.50 43.40 51.10 A-7 53.40 39.40 46.85 53.05 

A-8 44.60 26.50 36.80 44.40 A-8 46.80 34.70 41.14 46.70 

A-9 51.80 35.00 42.50 51.20 A-9 53.80 37.00 45.54 52.55 

A-10 48.90 28.90 39.30 48.90 A-10 50.90 30.80 41.90 50.12 

     A-11 52.20 34.80 32.73 48.87 

            

PM2.5 

(µg/m 3) 
A-1 29.2 17.1 22.6 28.7 A-1 39.40 27.10 34.05 39.15 60 

A-2 30.3 17.6 23.3 29.9 A-2 40.20 27.60 33.50 39.75 

A-3 27.9 16.9 21.4 26.1 A-3 37.90 26.90 32.83 37.40 

A-4 26.7 16.6 21.7 26.6 A-4 37.10 26.60 31.49 36.91 

A-5 33.6 21.8 27.1 33.1 A-5 50.40 36.20 44.69 50.00 

A-6 40.2 23.1 29.7 40.0 A-6 43.70 31.80 38.30 43.40 

A-7 39.2 22.9 29.2 39.0 A-7 49.20 32.90 39.08 46.45 

A-8 28.2 15.8 21.6 28.0 A-8 38.30 25.50 33.35 38.25 
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 Premonsoon Season (March to May 2021) by Vimta 
Lab  

Winter Season (October to December 2021) By Vardan 
Enviro Lab  

 

Pollutant  Location  
Codes 

Max. Min. Avg. 98 
Percentile  

Location  
Codes 

Max. Min. Avg. 98 
Percentile  

NAAQS 

A-9 32.5 17.9 24.3 31.2 A-9 42.50 27.90 35.08 40.99 

A-10 27.8 16.8 21.8 27.8 A-10 37.70 24.60 31.27 37.13 

     A-11 37.50 25.50 32.73 37.40 

            

NOX 
(µg/m 3) 

A-1 23.6 17.4 19.7 23.3 A-1 17.30 14.20 15.52 17.15 80 

A-2 23.9 17.9 19.8 23.2 A-2 17.90 13.40 15.87 17.75 

A-3 25.4 16.5 21.2 25.3 A-3 16.80 13.70 14.94 16.75 

A-4 25.5 18.0 21.6 25.3 A-4 22.60 14.80 16.25 20.63 

A-5 34.2 22.6 26.2 33.9 A-5 20.30 13.40 15.85 19.80 

A-6 32.2 21.0 25.6 31.7 A-6 26.30 18.70 22.20 26.25 

A-7 30.9 20.6 27.5 30.8 A-7 23.80 16.20 19.40 23.75 

A-8 29.1 20.5 26.0 28.9 A-8 21.10 14.90 17.76 21.10 

A-9 31.5 21.3 26.0 31.3 A-9 24.60 15.80 20.08 24.50 

A-10 24.9 16.4 20.6 24.8 A-10 18.00 12.30 15.61 17.58 

     A-11 20.40 14.20 17.05 20.40 

            

SO2 
(µg/m 3) 

A-1 16.3 13.2 14.7 16.2 A-1 24.70 18.50 21.58 24.40 80 

A-2 17.1 13.5 15.0 17.0 A-2 24.80 17.50 21.23 24.70 

A-3 15.9 12.8 14.2 15.6 A-3 26.50 17.40 20.60 26.20 

A-4 21.6 13.9 17.2 21.5 A-4 26.60 19.10 21.46 25.64 

A-5 25.1 17.8 21.0 24.7 A-5 33.30 22.00 25.99 32.45 



-ȾÓȢ 342!4!4%#( -).%2!, 
2%3/52#%3 02)6!4% ,)-)4%$ 

REPORT ONCUMULATIVE IMPACT ASSESMENT 
FOR DHIRAULI COAL BLOCK OF PRODUCTION CAPACITY OF 6.5 MTPA (5 MTPA OPEN CAST & 1.5 MTPA UNDERGROUND) LOCATED AT 

SINGRAULI COAL FIELDS, SINGRAULI DISTRICT, MADHYA PRADESH STATE 

 

  
Page 43 

 
  

 Premonsoon Season (March to May 2021) by Vimta 
Lab  

Winter Season (October to December 2021) By Vardan 
Enviro Lab  

 

Pollutant  Location  
Codes 

Max. Min. Avg. 98 
Percentile  

Location  
Codes 

Max. Min. Avg. 98 
Percentile  

NAAQS 

A-6 23.8 17.3 20.4 23.7 A-6 35.10 23.70 29.43 35.00 

A-7 22.8 15.6 18.8 22.5 A-7 31.80 21.70 25.92 31.70 

A-8 20.7 13.1 16.3 20.1 A-8 30.20 20.20 24.66 30.20 

A-9 23.4 14.2 18.1 22.9 A-9 32.80 22.70 26.89 32.70 

A-10 15.9 12.5 14.2 15.6 A-10 25.70 17.50 22.30 25.08 

     A-11 29.20 20.40 24.42 29.20 

       mg/m3  

CO 

(mg/m 3) 

A-1 0.418 0.316 0.382 0.417 A-1 0.51 0.33 0.45 0.51 2 

A-2 0.419 0.314 0.381 0.415 A-2 0.52 0.42 0.46 0.52 

A-3 0.439 0.350 0.384 0.431 A-3 0.54 0.36 0.48 0.54 

A-4 0.378 0.317 0.333 0.358 A-4 0.48 0.42 0.45 0.48 

A-5 0.487 0.381 0.406 0.473 A-5 0.57 0.47 0.54 0.59 

A-6 0.472 0.373 0.391 0.458 A-6 0.59 0.49 0.54 0.59 

A-7 0.415 0.325 0.354 0.391 A-7 0.52 0.43 0.47 0.52 

A-8 0.335 0.305 0.319 0.327 A-8 0.44 0.41 0.43 0.44 

A-9 0.437 0.353 0.366 0.399 A-9 0.53 0.45 0.48 0.52 

A-10 0.342 0.312 0.319 0.327 A-10 0.47 0.41 0.44 0.46 

     A-11 0.45 0.40 0.42 0.44 

            

O3 (µg/m 3) A-1 8.3 4.3 6.1 8.2 A-1 10.40 6.30 8.44 1.30 100 

A-2 8.9 4.8 6.7 8.4 A-2 10.80 6.10 8.74 10.75 
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 Premonsoon Season (March to May 2021) by Vimta 
Lab  

Winter Season (October to December 2021) By Vardan 
Enviro Lab  

 

Pollutant  Location  
Codes 

Max. Min. Avg. 98 
Percentile  

Location  
Codes 

Max. Min. Avg. 98 
Percentile  

NAAQS 

A-3 7.9 4.2 5.6 7.4 A-3 9.80 6.20 7.82 9.60 

A-4 8.6 4.4 6.1 8.0 A-4 10.60 6.40 8.88 10.55 

A-5 9.6 4.9 7.1 9.0 A-5 11.60 7.00 9.78 11.55 

A-6 9.8 4.8 7.1 9.7 A-6 11.80 7.20 9.30 11.75 

A-7 9.4 4.1 6.1 9.1 A-7 18.80 9.00 13.57 18.35 

A-8 7.9 3.7 5.5 7.6 A-8 9.90 5.60 7.42 9.80 

A-9 8.9 4.3 6.5 8.6 A-9 10.90 6.50 8.75 10.85 

A-10 8.2 4.0 5.8 7.9 A-10 10.20 6.00 8.15 10.15 

     A-11 9.10 5.40 7.07 9.05 
Source: Primary On-site Data Collected by Vimta Lab and Vardn EnviroLab  

 

 

Locatio
n  

Premonsoon Season (March to May 2021) by Vimta Lab Winter Season (October to December 2021) By Vardan 
Enviro Lab 

 

N
H

3
 

(µ
g

/m
3

)
 

C
6

H
6

 
(µ

g
/m

3
)

 

B
a
P

 
(n

g
/m

3
)

 

A
s 

(n
g

/m
3

)
 

N
i 

(n
g

/m
3

)
 

P
b
 

(µ
g

/m
3

)
 

N
H

3
 

(µ
g

/
m

3
)
 

C
6

H
6

 
(µ

g
/

m
3

)
 

B
a
P

 
(n

g
/

m
3

)
 

A
s 

(n
g

/
m

3
)
 

N
i 

(n
g

/
m

3
)
 

P
b
 

(µ
g

/
m

3
)
 

Standar
ds 

A-1 <20.0 <1.0 <0.1 <1.0 <1.0 <0.1 15.80 
*BDL(**
DL-0.5) 

*BDL(**
DL-0.5) 

*BDL(**
DL-0.1) <0.5 0.05 400 

A-2 <20.0 <1.0 <0.1 <1.0 <1.0 <0.1 17.50 
*BDL(**
DL-0.5) 

*BDL(**
DL-0.5) 

*BDL(**
DL-0.1) <0.5 0.09 5 

A-3 <20.0 <1.0 <0.1 <1.0 <1.0 <0.1 15.30 
*BDL(**
DL-0.5) 

*BDL(**
DL-0.5) 

*BDL(**
DL-0.1) <0.5 0.03 1 

A-4 <20.0 <1.0 <0.1 <1.0 <1.0 <0.1 13.70 *BDL(** *BDL(** *BDL(** <0.5 0.04 - 
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DL-0.5) DL-0.5) DL-0.1) 

A-5 <20.0 <1.0 <0.1 <1.0 <1.0 <0.1 18.30 
*BDL(**
DL-0.5) 

*BDL(**
DL-0.5) 

*BDL(**
DL-0.1) <0.5 0.03 - 

A-6 <20.0 <1.0 <0.1 <1.0 <1.0 <0.1 18.80 
*BDL(**
DL-0.5) 

*BDL(**
DL-0.5) 

*BDL(**
DL-0.1) <0.5 0.08 - 

A-7 <20.0 <1.0 <0.1 <1.0 <1.0 <0.1 16.20 
*BDL(**
DL-0.5) 

*BDL(**
DL-0.5) 

*BDL(**
DL-0.1) <0.5 0.05 - 

A-8 <20.0 <1.0 <0.1 <1.0 <1.0 <0.1 13.10 
*BDL(**
DL-0.5) 

*BDL(**
DL-0.5) 

*BDL(**
DL-0.1) <0.5 0.08 - 

A-9 <20.0 <1.0 <0.1 <1.0 <1.0 <0.1 17.10 
*BDL(**
DL-0.5) 

*BDL(**
DL-0.5) 

*BDL(**
DL-0.1) <0.5 0.09 - 

A-10 <20.0 <1.0 <0.1 <1.0 <1.0 <0.1 14.90 
*BDL(**
DL-0.5) 

*BDL(**
DL-0.5) 

*BDL(**
DL-0.1) 

<0.5 0.10 - 

A-11       12.50 
*BDL(**
DL-0.5) 

*BDL(**
DL-0.5) 

*BDL(**
DL-0.1) <0.5 0.04  

 
 

 



-ȾÓȢ 342!4!4%#( 
-).%2!, 2%3/52#%3 
02)6!4% ,)-)4%$ 

REPORT ONCUMULATIVE IMPACT ASSESMENT 
FOR DHIRAULI COAL BLOCK OF PRODUCTION CAPACITY OF 6.5 MTPA (5 MTPA OPEN CAST 

& 1.5 MTPA UNDERGROUND) LOCATED AT SINGRAULI COAL FIELDS, SINGRAULI DISTRICT, 
MADHYA PRADESH STATE 

 

  
Page 46 

 
  

 
Figure 3.7: Two Season (March to May and Oct to Dec 2021 ) Comparision data for 

Particulate Pollutants  (PM10) 
 

 
Figure 3.8: Two Season (March to May and Oct to Dec 2021) Comparision data for 

Particulate Pollutants (PM 2.5) 
 

 
Figure 3.9: Two Season (March to May and Oct to Dec 2021) Comparision data for 

Sox 
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Figure 3.10: Two Season (March to May and Oct to Dec 2021) Comparision data 

for NOx 
 
 
   

3.3.9 Air Quality Index  

An air quality index (AQI) is a number used by government agencies to communicate to 

the public how polluted the air currently is or how polluted it is forecast to become. As 

the AQI increases, an increasingly large percentage of the population is likely to 

experience increasingly severe adverse health effects.  

There are six AQI categories, namely Good, Satisfactory, Moderately polluted, Poor, Very 

Poor, and Severe. The AQI for proposed project is considering five pollutants (PM10, 

PM2.5, NO2, SO2 and CO) for which short-term (up to 24-hourly averaging period) 

National Ambient Air Quality Standards are prescribed. Based on the measured ambient 

concentrations, corresponding standards and likely health impact, a sub-index is 

calculated for each of these pollutants. The worst sub-index reflects overall AQI.  

AQI has been be calculated by using the following formula. 

I= [I high-I low /Chigh-Clow ] (C-Clow ) + Ilow  

Where, 

I - The Air Quality Index 

C - The pollutant concentration 

Clow - 4ÈÅ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ÂÒÅÁËÐÏÉÎÔ ÔÈÁÔ ÉÓ Љ # 

Chigh - 4ÈÅ ÃÏÎÃÅÎÔÒÁÔÉÏÎ ÂÒÅÁËÐÏÉÎÔ ÔÈÁÔ ÉÓ Њ # 

Ilow - The index breakpoint corresponding to Clow 

Ihigh - The index breakpoint corresponding to Chigh 

https://en.wikipedia.org/wiki/Government_agency
https://en.wikipedia.org/wiki/Air_pollution
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The AQI values and corresponding ambient concentrations (health breakpoints) as well 

as associated likely health impacts for the identified eight pollutants are as follows 

Table 3.8: AQI Category Based on Pollutants Concentration  

AQI Associated Health Impacts  

Good  

(0-50) 
Minimal Impact 

Satisfactory 

(51-100) 
May cause minor breathing discomfort to sensitive people. 

Moderate 

(101-200) 

May cause breathing discomfort to people with lung disease such as asthma, and 

discomfort to people with heart disease, children and older adults. 

Poor 

(201-300) 

May cause breathing discomfort to people on prolonged exposure, and discomfort to 

people with heart disease 

Very Poor 

(301-400) 

May cause respiratory illness to the people on prolonged exposure. Effect may be 

more pronounced in people with lung and heart diseases. 

Severe 

(401-500) 

May cause respiratory impact even on healthy people, and serious health impacts on 

people with lung/heart disease. The health impacts may be experienced even during 

light physical activity. 

(Ref: Associated Health Effects taken by the MoEF&CC.)
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In the present study only 5 parameters are taken such as PM10, PM2.5, SO2, NO2 and CO. By considering the above 5 pollutants the 

calculated AQI at 16 locations are given. 

Table 3.9: Sub-Index Values for each Air Pollutant at Selected Sites  

 March to May 2021    October to Dec 2021  

Site Conc
. 

Sub-
Index  

Category Color Health Impact   Conc. Sub-
Index  

Category Color Health Impact  

Name of the pollutant: PM 10 (µg/m 3) 

A1 49.50 50 Good Green Minimal Impact A1 51.60 52 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A2 52.30 52 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A2 54.30 54 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A3 49.30 49 Good Green Minimal Impact A3 51.30 51 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A4 48.90 49 Good Green Minimal Impact A4 50.30 50 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A5 58.60 59 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A5 63.80 64 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A6 61.30 61 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A6 61.70 62 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A7 51.30 51 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A7 53.40 53 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A8 44.60 45 Good Green Minimal Impact A8 46.80 47 Good Green Minimal Impact 

A9 51.80 52 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A9 53.80 54 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A10 48.90 49 Good Green Minimal Impact A10 50.90 51 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

      A11 52.20 52 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

Name of the pollutant: PM 2.5 (µg/m 3) 

A1 29.2 49 Good Green Minimal Impact A1 39.40 66 Satisfactory Light May cause discomfort to 
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 March to May 2021    October to Dec 2021  

Site Conc
. 

Sub-
Index  

Category Color Health Impact   Conc. Sub-
Index  

Category Color Health Impact  

green sensitive people 

A2 30.3 51 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A2 40.20 67 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A3 27.9 47 Good Green Minimal Impact A3 37.90 63 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A4 26.7 45 Good Green Minimal Impact A4 37.10 62 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A5 33.6 56 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A5 50.40 84 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A6 40.2 67 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A6 43.70 73 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A7 39.2 65 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A7 49.20 82 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A8 28.2 47 Good Green Minimal Impact A8 38.30 64 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A9 32.5 54 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A9 42.50 71 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

A10 27.8 46 Good Green Minimal Impact A10 37.70 63 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

      A11 37.50 63 Satisfactory 
Light 
green 

May cause discomfort to 
sensitive people 

Name of the pollutant: SO 2 (µg/m 3) 

A1 16.3 20 Good Green Minimal Impact A1 24.70 31 Good Green Minimal Impact 

A2 17.1 21 Good Green Minimal Impact A2 24.80 31 Good Green Minimal Impact 

A3 15.9 20 Good Green Minimal Impact A3 26.50 33 Good Green Minimal Impact 

A4 21.6 27 Good Green Minimal Impact A4 26.60 33 Good Green Minimal Impact 

A5 25.1 31 Good Green Minimal Impact A5 33.30 42 Good Green Minimal Impact 

A6 23.8 30 Good Green Minimal Impact A6 35.10 44 Good Green Minimal Impact 
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 March to May 2021    October to Dec 2021  

Site Conc
. 

Sub-
Index  

Category Color Health Impact   Conc. Sub-
Index  

Category Color Health Impact  

A7 22.8 28 Good Green Minimal Impact A7 31.80 40 Good Green Minimal Impact 

A8 20.7 26 Good Green Minimal Impact A8 30.20 38 Good Green Minimal Impact 

A9 23.4 29 Good Green Minimal Impact A9 32.80 41 Good Green Minimal Impact 

A10 15.9 20 Good Green Minimal Impact A10 25.70 32 Good Green Minimal Impact 

      A11 29.20 37 Good Green Minimal Impact 

Name of the pollutant: NO 2 (µg/m 3) 

A1 23.6 30 Good Green Minimal Impact A1 17.30 22 Good Green Minimal Impact 

A2 23.9 30 Good Green Minimal Impact A2 17.90 22 Good Green Minimal Impact 

A3 25.4 32 Good Green Minimal Impact A3 16.80 21 Good Green Minimal Impact 

A4 25.5 32 Good Green Minimal Impact A4 22.60 28 Good Green Minimal Impact 

A5 34.2 43 Good Green Minimal Impact A5 20.30 25 Good Green Minimal Impact 

A6 32.2 40 Good Green Minimal Impact A6 26.30 33 Good Green Minimal Impact 

A7 30.9 39 Good Green Minimal Impact A7 23.80 30 Good Green Minimal Impact 

A8 29.1 36 Good Green Minimal Impact A8 21.10 26 Good Green Minimal Impact 

A9 31.5 39 Good Green Minimal Impact A9 24.60 31 Good Green Minimal Impact 

A10 24.9 31 Good Green Minimal Impact A10 18.00 23 Good Green Minimal Impact 

      A11 20.40 26 Good Green Minimal Impact 

Name of the pollutant: CO (mg/m 3) 

A1 418 21 Good Green Minimal Impact A1 0.51 26 Good Green Minimal Impact 

A2 419 21 Good Green Minimal Impact A2 0.52 26 Good Green Minimal Impact 

A3 439 22 Good Green Minimal Impact A3 0.54 27 Good Green Minimal Impact 

A4 378 19 Good Green Minimal Impact A4 0.48 24 Good Green Minimal Impact 

A5 487 24 Good Green Minimal Impact A5 0.57 29 Good Green Minimal Impact 

A6 472 24 Good Green Minimal Impact A6 0.59 30 Good Green Minimal Impact 

A7 415 21 Good Green Minimal Impact A7 0.52 26 Good Green Minimal Impact 

A8 335 17 Good Green Minimal Impact A8 0.44 22 Good Green Minimal Impact 
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 March to May 2021    October to Dec 2021  

Site Conc
. 

Sub-
Index  

Category Color Health Impact   Conc. Sub-
Index  

Category Color Health Impact  

A9 437 22 Good Green Minimal Impact A9 0.53 27 Good Green Minimal Impact 

A10 418 21 Good Green Minimal Impact A10 0.47 24 Good Green Minimal Impact 

      A11 0.45 23 Good Green Minimal Impact 

Name of the pollutant: O3 (µg /m 3) 

A1 8.3 8 Good Green Minimal Impact A1 10.40 10 Good Green Minimal Impact 

A2 8.9 9 Good Green Minimal Impact A2 10.80 11 Good Green Minimal Impact 

A3 7.9 8 Good Green Minimal Impact A3 9.80 10 Good Green Minimal Impact 

A4 8.6 9 Good Green Minimal Impact A4 10.60 11 Good Green Minimal Impact 

A5 9.6 10 Good Green Minimal Impact A5 11.60 12 Good Green Minimal Impact 

A6 9.8 10 Good Green Minimal Impact A6 11.80 12 Good Green Minimal Impact 

A7 9.4 9 Good Green Minimal Impact A7 18.80 19 Good Green Minimal Impact 

A8 7.9 8 Good Green Minimal Impact A8 9.90 10 Good Green Minimal Impact 

A9 8.9 9 Good Green Minimal Impact A9 10.90 11 Good Green Minimal Impact 

A10 8.2 8 Good Green Minimal Impact A10 10.20 10 Good Green Minimal Impact 

      A11 9.10 9 Good Green Minimal Impact 
Source: Primary On -site Data Collected by Vimta Lab  

Table 3.10: AQI Values for each Air Pollutant at Selected Sites (Oct to dec 2021)  

Site Conc. AQI value Category Color Health Impact 

A1 

Baseline 66 Satisfactory Light green May cause Discomfort to sensitive people 

Cumulative 106.72 Moderate Pink 
May cause breathing discomfort to people with lung disease 
such as asthma, and discomfort to people with heart disease, 
children and older adults 

A2 
Baseline 67 Satisfactory Light green May cause Discomfort to sensitive people 

Cumulative 91.33 Satisfactory Light green May cause Discomfort to sensitive people 
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A3 
Baseline 63 Satisfactory Light green May cause Discomfort to sensitive people 

Cumulative 68.62 Satisfactory Light green May cause Discomfort to sensitive people 

A4 
Baseline 62 Satisfactory Light green May cause Discomfort to sensitive people 

Cumulative 64.21 Satisfactory Light green May cause Discomfort to sensitive people 

A5 
Baseline 84 Satisfactory Light green May cause Discomfort to sensitive people 

Cumulative 76.22 Satisfactory Light green May cause Discomfort to sensitive people 

A6 
Baseline 73 Satisfactory Light green May cause Discomfort to sensitive people 

Cumulative 75.08 Satisfactory Light green May cause Discomfort to sensitive people 

A7 
Baseline 82 Satisfactory Light green May cause Discomfort to sensitive people 

Cumulative 82.53 Satisfactory Light green May cause Discomfort to sensitive people 

A8 
Baseline 64 Satisfactory Light green May cause Discomfort to sensitive people 

Cumulative 65.77 Satisfactory Light green May cause Discomfort to sensitive people 

A9 
Baseline 71 Satisfactory Light green May cause Discomfort to sensitive people 

Cumulative 79.25 Satisfactory Light green May cause Discomfort to sensitive people 

A10 
Baseline 63 Satisfactory Light green May cause Discomfort to sensitive people 

Cumulative 73.08 Satisfactory Light green May cause Discomfort to sensitive people 

A11 
Baseline 63 Satisfactory Light green May cause Discomfort to sensitive people 

Cumulative 61.38 Satisfactory Light green May cause Discomfort to sensitive people 
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AQI for March to May study perio d  

From the above interpretation of Air Quality Index for study area responsible parameter 

for pollution is PM10, PM2.5, SOX, NOX and CO. The AQI of study area falls under good to 

satisfactory categorization as per the data obtained during March to May baseline 

studies. The health impact due to this AQI is very less and it may only cause discomfort 

to sensitive people.  

AQI for October to December study period  

From the above interpretation of Air Quality Index for study area responsible parameter 

for pollution is PM10, PM2.5, SOX, NOX and CO. The AQI of study area falls under good to 

satisfactory categorization as per the data obtained during October to December 

baseline studies. The health impact due to this AQI is very less and it may only cause 

discomfort to sensitive people.  

3.3.10 Air Quality Modeling  

Considerable   amount of air pollution will be generated at  various  stages  of  mining 

operations of cluster Coal Block such as drilling, blasting, excavation, dozing, loading, 

crushing, transportation of material and wind erosion of dumps. Particulate Matter less 

than 10 microns (PM10) and less than 2.5 microns (PM2.5) are the main source of 

pollution due to the mining activities operations. Most of the dust is generated from 

drilling, blasting, excavation, crushing and transportation operations. Large quantities 

of dust get air borne and is carried away from coal stocks overburden dumps induced 

by wind blow. 

3.3.10.1 Emission Estimate from Mining area  

The emissions from the mining operations can be estimated either by sampling or direct 

measurement or using emission factors.  Emission factors are being widely used for 

estimation of emissions from the Dhirauli  Mining Operations. An emission factor is a 

representative value that attempts to relate the quantity of pollutant released in the 

atmosphere with an activity associated with the release of that pollutant. These factors 

are usually expressed as the weight of pollutant divided by a unit weight, volume, 

distance or duration of the activity emitting the pollutant. The parameters that are most 

likely to influence the particle emissions are measure of source activity, properties of 

the material being disturbed and climatic parameters. 

United States Environmental Protection Agency (USEPA) has developed emission 

factors for coal mining operation was published through AP- 42 (1998), based on these 

emission factors, National Pollution Inventory (NPI), Australian Government also 

developed emission factors for Suspended Particulate Matter (TSP) and Particulate 

Matter (PM10) and published the Emission Estimation Technique Manual (EET Manual) 

for mining and the version 3.1 is updated in January 2012. 
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3.3.10.2 Emission Sources and Strength  

The emissions are estimated using the USEPA, AP- 42 Emission factors and NPI 

emission factors for different mining operations such as drilling, blasting, dozing, 

loading, dumping, transportation, loading on to the trains, scarping, grading, CHP and 

wind erosion of dumps for both coal and OB operations separately. 

As per the New National Ambient Air Quality standards notified vide GSR 826 (E), dated 

November 2009, the monitoring parameters for Particulate Matters for Ambient Air 

Quality were prescribed as PM10 and PM2.5. 

Hence, the emission  estimation  for  PM10   is carried  with  equation  of  USEPA  and  

NPI. Emission Factor Equations used for calculation PM10 from Drilling, Blasting, 

Excavation, Loading, CHP, Transportation, Dumping, Grading, Wind Erosion, etc. for 

both coal and OB is discussed below: 

3.3.10.3 Drilling in Coal  

Emissions from the drilling are relatively minor component of the overall emission from 

the opencast mining. The variables like, depth of hole, diameter of the hole, moisture 

content of the material being drilled, type of the drilling, wind current at the drilling site 

will influence the rate of emission. USEPA (1998) has derived emission factor for TSPM 

is 0.59 Kg / hole taking into consideration of all the parameters. USEPA (1998) does not 

provide any emission factor for PM10 component. However, the NPI EET Manual (2012) 

states that the mean fraction of PM10/TSP was 0.52. Hence the best estimation of the 

emission factor for drilling for PM10 is = 0.59*0.52= 0.31 Kg/hole. 

EF PM10 = 0.31 Kg/Hole 

Where, EF PM10 = Emission Factor for PM10. 

3.3.10.4 Blasting Operation in Coal  

The emissions from the blasting operations mainly depend on the area of the blasting, 

moisture content of the blasted material, depth of the blast hole, explosives being used, 

mode of detonation, blasting pattern, etc. NPI EET Manual (2012) provided emission 

factor for blasting for PM10 is as follows:  

EFPM10 = 0.000114*A1.5 Kg/blast  

Where,  

EFPM10 = Emission factor for PM10 in Kg/blast  

A = Area of blasting in m2  

3.3.10.5 Blasting Operation in OB 

As per the USEPA and NPI, the emission factor for coal is also suitable for OB. As such, 

EFTSP = (344*A0.8)/(M1.9*D1.8) Kg/blast  

Where,  

EFTSP = Emission factor for TSP in Kg/blast  
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A = Area of blasting in m2 (OB) 

M =Moisture content in OB, % 

D = Depth of the hole, m 

For PM10 fraction, USEPA (1998) estimated that, it will be 52% of TSP (Ref: NPI EET 

Manual, 2012). Hence,  

EFPM10 = EFTSP x 0.52  

3.3.10.6 Excavation in Coal  

The emission during the excavation i.e. loading of coal on to the trucks is mainly 

depending on the moisture content.  As per the USEPA (1998) and NPI EET Manual, 

2012 the emission factor is: 

EFPM10 = k*0.0596/(M)0.9  

Where,  

EFPM10 = emission factor for PM10 in Kg / ton 

k = 0.75 for PM10 concentration  

M = Moisture content in (%)  

3.3.10.7 Excavation in OB  

The emission during the excavation i.e. loading of OB on to the dumpers / trucks is 

mainly depending on the moisture content of OB and mean wind speed.   

EFPM10 = k*0.0016*(U/2.2)1.3/(M/2)1.4  

Where, 

EFPM10 = emission factor for PM10 in Kg / ton  

k = 0.35 for PM10 

U = Mean wind speed in m/s 

M = Moisture content in %  

3.3.10.8 Bulldozing in Coal  

The emission during the bulldozing operation in the coal is mainly depending on the 

moisture content and silt content of the material. As per the USEPA (1998) and NPI EET 

Manual, 2012 the emission factor is:  

EFPM10 = 6.33(s)1.5/(M)1.4  

Where, 

EFPM10 = emission factor for PM10 in Kg/h  

s = Silt content in (%),  

M = Moisture content in (%)  

3.3.10.9 Bulldozing in OB  

As per the USEPA (1998) and NPI EET Manual, 2012 the emission factor is; 

EFPM10 = 0.34(s)1.5/(M)1.4  

EFPM10 = emission factor for PM10 in Kg/h  

s = Silt content in (%),  

M = Moisture content in (%) 
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3.3.10.10  Transportation of Coal  

When a vehicle travels an unpaved road, the force of the wheels on the road surfaces 

causes pulverization of the surface material, particles are lifted and dropped from the 

rolling wheels and the road surface is exposed to strong air currents in turbulent shear, 

with turbulent  wake behind the vehicle continue to act on the road surface after the 

vehicle has passed. Various types of road surfaces and vehicle characteristics are likely 

to have an impact on the particulate emission from unpaved roads. The particulate 

emission is mainly depending on the weight of the vehicle and silt content on the road 

surface.  

As per the USEPA (1998) and NPI EET Manual 2012 the emission factor for PM10 is:  

EFPM10 = k*(s/12)0.8*(W/3) 0.4/(M/0.2) 0.3  

Where, 

EFPM10=emission factor in Kg per vehicle per km (Kg/VKT)   

k = 0.733 for PM10  

s = Silt content of road surface % 

W = Vehicle gross mass in tonnes  

M = Moisture content, %  

3.3.10.11  Transportation of OB  

As per the USEPA (1998) and NPI EET Manual 2012 the emission factor for PM10 for OB 

is also same as coal:  

EFPM10 = k*(s/12)0.8*(W/3)0.4/(M/0.2)0.3  

Where, 

s = silt content of road surface  

W = Vehicle gross mass in tonnes  

M = Moisture content, %  

3.3.10.12  Dumping of Coal  

As per the NPI EET Manual 2012 the emission factor for PM10 for dumping coal is, 

 EFPM10 = 0.0042 kg/ton 

3.3.10.13  Dumping of OB 

The USEPA uses the same equation for unloading overburden as it does for loading OB  

EF = 0.000644 Kg/ton  

3.3.10.14  Grading in Coal and OB 

Grading of haul roads is required to carryout to sweep the loose material pilfered from 

the loaded dumpers, flying fragments during blasting, etc. As per the USEPA (1998) and 

NPI EET Manual 2012, the emission factor for PM10 for grading in coal & OB is:  
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EF= 0.0034*(S)2 kg/VKT  

Where, 

S= Mean Vehicle Speed in Kmph   

3.3.10.15  Wind Erosion of Coal Dump (Stock Yard)  

Dumping of coal in the coal stock yard is required to be carried as an alternate 

arrangement at the surface, when the bunker / pre-weigh bin is full of its capacity. Wind 

provides the mechanical energy for particle entrainment. A certain minimum wind 

velocity, often called threshold wind velocity is responsible for air borne of the dust 

from the dumps. For long term emission estimations, average soil moisture content or 

the number of rainy days, silt content of the dumping material, wind speed are 

influencing parameters. As per USEPA (1998) and NPI EET Manual 2012, emission 

factor for PM10 for wind erosion of dump is as given below.  

EFTSP = 1.9*(s/1.5)*365*((365-p)/235)*(f/15)   

3.3.10.16  Wind Erosion of OB Dumps  

As per the USEPA (1998) and NPI EET Manual 2012 the emission factor for PM10 for 

wind erosion of dump is:  

EFTSP = 1.9*(s/1.5)*365*((365-p)/235)*(f/15)   

Taking,   

EFPM10 = 50% of EFTSP 

EF = emission factor for TSPM kg/ha/Year  

s = silt content in exposed area of the coal heap, %  

p = number of days when rain fall > 0.25 mm  

f = % of time that wind speed is > 5.40 m/sec at the mean height of the dump  

3.3.10.17  Coal Handling Plant  

As per the USEPA (1998) the emission factor for Coal Handling Plant is, 

EF = ((100-M) / M)) 0.4 x (a2 x s / (100-s)) 0.3 x (u / 160+ 3.7u) 

Where, 

M= Moisture Content, % 

A= area, m2 

S= silt content, % 

u= mean wind speed, m/s 

3.3.11 AERMOD Results  for study period March to May  

The quarry area has been taken as a poly area source for all the dust emitting sources 

from all different mining activities. Appropriate emission factors, programme control 
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parameters such as land use, UTM zone, Albedo, Bowen Ratio, Surface roughness, 

surrounding surface features, etc. and micrometeorological data was taken. The 

emission reduction by implementation of proposed control measures was also 

considered. The ground level concentrations are computed for high 1st high 24-hr 

concentration values for all the baseline air quality monitoring stations by selecting 

them as discrete Cartesian receptors in the modeling area so that 16 receptors points 

taken for computation 24 -HR. Average concentrations of particulate matter and the 

predicted incremental concentration of PM10 and PM2.5 at receptors for peak production 

capacities of the project are depicted in the Figure No. 5.1 and 5.10.  

PM10: Max Incremental GLC will be 63.397 µg/m3 and maximum cumulative GLC will 

be 112.897 µg/m3 at Mine Site (Dhirauli South) A1 location, this is due to the major 

mining activity in this area.  

 PM2.5: Max Incremental GLC will be 38.038 µg/m3 and maximum cumulative GLC will 

be 67.238 µg/m3 at Mine Site (Dhirauli South) A1 location, this is also due to the major 

mining activity in the nearby area. 

Sox : Max Incremental GLC will be 0.05718 µg/m3 and maximum cumulative GLC will 

be 25.10317µg/m3 at (Khairahi) A5 location, this is due to the Industrial area.  

 Nox: Max Incremental GLC will be 0.00953 µg/m3 and maximum cumulative GLC will 

be 34.20053 µg/m3 at (Khairahi) A5 location, this is due to the Industrial area. 

CO: Max Incremental GLC will be 0.0000076 µg/m3 and maximum cumulative GLC will 

be 0.48700042 µg/m3 at (Khairahi) A5 location. 

3.3.12 AERMOD Results  for study period October to Dec 2021  

The quarry area has been taken as a poly area source for all the dust emitting sources 

from all different mining activities. Appropriate emission factors, programme control 

parameters such as land use, UTM zone, Albedo, Bowen Ratio, Surface roughness, 

surrounding surface features, etc. and micrometeorological data was taken. The 

emission reduction by implementation of proposed control measures was also 

considered. The ground level concentrations are computed for high 1st high 24-hr 

concentration values for all the baseline air quality monitoring stations by selecting 

them as discrete Cartesian receptors in the modeling area so that 16 receptors points 

taken for computation 24 -HR. Average concentrations of particulate matter and the 

predicted incremental concentration of PM10 and PM2.5 at receptors for peak production 

capacities of the project are depicted in the Figure No. 5.1 and 5.10.  

PM10: Max Incremental GLC will be 55.12933 µg/m3 and maximum cumulative GLC will 

be 106.7293µg/m3 at Mine Site (Dhirauli South) A1 location, this is due to the major 

mining activity in this area.  

 PM2.5: Max Incremental GLC will be 38.038 µg/m3 and maximum cumulative GLC will 
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be 72.06923 µg/m 3 at Mine Site (Dhirauli South) A1 location, this is also due to the 

major mining activity in the nearby area. 

Sox : Max Incremental GLC will be 0.0459 µg/m 3 and maximum cumulative GLC will be 

35.10 µg/m3 at (Churwani) A6 location, this is due to the Industrial area.  

 Nox: Max Incremental GLC will be 0.00765 µg/m 3 and maximum cumulative GLC will 

be 26.30073µg/m3 at (Churwani) A6 location, this is due to the Industrial area. 

CO: Max Incremental GLC will be 0.00000149 µg/m3 and maximum cumulative GLC will 

be 0.59000580 µg/m 3 at (Churwani) A6 location. 

3.4 Water Environment  

Water of high quality is essential to human life, and water of acceptable quality is 

essential for agricultural , industrial, domestic and commercial uses; in addition, most 

recreation is water based; therefore, major activities having potential effects on surface 

water are certain to be of appreciable concern to the consumers. 

The hydrological environment is composed of two interrelated phases; ground water 

and surface water. Impacts initiated in one phase eventually affect the other. For 

example, a ground water system may charge one surface water system and later be 

recharged by another surface water system. The complete assessment of an impact 

dictates consideration of both ground water and surface water. Thus, pollution at one 

point in the system can be passed throughout, and consideration of only one phase does 

not characterize the entire problem. 

3.4.1 Selection of Monitoring Location  

Water Samples were collected from 24 locations out of which 10 for surface and 14 for 

ground water (Figure 3.7). Samples were collected as per IS: 3025 (Part-1) 

methodology. Necessary precautions were taken while collecting, preserving and 

transporting. Lab Reports are enclosed as Aneexure-3. 
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Figure 3.11: Water Sampling Location Map  (March to May 2021)_  
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Figure 3.12: Water Sampling Location Map (October to Dec 2021)   
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Table 3.11: Water Sampling  Location (March to May 2021  & October to December 2021 )  

Location  Name Latitude  Longitude  
Distance (km)/ 

Direction  

Selection 

Criteria  

SW1 Hurdul Nala near Majholipath (U/S) 23°57'16.01"N 82°19'56.96"E 0.7/SW Nala 

SW2 Hurdul Nala near Digwah (D/S) 23°57'19.24"N 82°16'08.14"E 6.9/W Nala 

SW3 Rampa River near Badhaura (U/S) 24°00'58.94"N 82°25'15.30"E 7.4/NE River  

SW4 Rampa River near Rampa (D/S) 23°58'54.15"N 82°29'09.83"E 9.6/E River 

SW5 Biniao Nala near Kamai (U/S) 23°51'54.80"N 82°22'15.37"E 7.5/S Nala 

GW1 M.L. Area ɀ Dhirauli South 23°58'00.76"N 82°21'08.33"E ML Area Bore well 

GW2 Bhalyatola 24°00'52.78"N 82°19'06.05"E 2.0 Bore well 

GW3 Khairahi 23°59'56.10"N 82°24'34.35"E 4.5 Bore well 

GW4 ML Area - Berdaha 23°56'40.98"N 82°23'32.56"E ML Area  Bore well 

GW5 Majholipath 23°56'58.93"N 82°20'06.85"E 0.8 Bore well 

GW6 ML Area near Suliyari 23°58'27.19"N 82°19'56.05"E ML Area Bore well 

GW7 Bijauri  23°57'27.73"N 82°18'28.86"E 2.6 Bore well 

GW8 Dongri 23°55'40.09"N 82°18'42.98"E 2.9 Bore well 

Source: Primary On-site Data Collected by Vimta  
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Table 3.12: Ground Water Sampling Result (March to May 2021)  

 
Sr. No 

 
Parameters 

 
UOM 

 
IS: 10500 

Limits 

 
GW1 

 
GW2 

 
GW3 

 
GW4 

 
GW5 

 
GW6 

 
GW7 

 
GW8 

1 pH - 6.5 ɀ 8.5 
(NR) 

6.86 6.61 7.49 7.12 7.1 7.54 6.89 6.78 

2 Colour Hazen 
5(25) 1 1 1 1 1 1 1 1 

3 Taste - 
Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 

4 Odour - 
Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 

5 Conductivity µS/cm 
$ 305 260 717 435 392 600 336 367 

6 Turbidity  NTU 
1(5) 2 2 3 3 3 4 2 2 

7 TDS mg/l  
500(2000) 178 162 389 267 239 360 210 225 

8 Total   

Hardness 

(CaCO3) 

mg/l  
200(600) 

 
90.9 

 
77.9 

 
263.4 

 
147.6 

118.0 173.6 95.2 102.3 

9 Alkalinity  

(CaCO3) 

mg/l  
200(600) 

 
95 

 
65 

 
265 

 
125 

110 165 74 95 

10 Calcium as 

Ca 
mg/l  

75(200) 17.6 15.7 61.4 32.2 23.5 41.8 19.4 22.4 

11 Magnesium 

as Mg 
mg/l  

30(100) 11.4 9.4 26.7 16.3 14.4 16.8 9.5 11.2 

12 Residual 

Chlorine 
mg/l  

0.2 Min <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

13 Boron as B mg/l  
0.5 (.4) 0.06 0.05 0.11 0.09 0.12 0.09 0.14 0.11 
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14 Chlorides as 

Cl 
mg/l  

250(1000) 27.4 32.8 46.9 52.2 44.5 66.4 28.6 32.5 

15 Sulphates as 

SO4 
mg/l  

200(400) 9.6 10.3 14.8 8.7 11.5 32.6 12.9 10.2 

16 Fluorides as 

F 
mg/l  

1.0(1.5) 0.2 0.3 0.2 0.4 0.3 0.5 0.2 0.3 

17 Nitrates as 

NO3 
mg/l  

45(NR) 7.8 9.2 14.5 11.8 13.6 10.5 9.7 12.5 

18 Sodium as 

Na 
mg/l  

$ 26.7 23.5 41.7 29.6 32.4 57.5 25.2 28.3 

19 Potassium as 

K 
mg/l  

$ 1.5 1.0 2.3 5.2 6.4 3.7 2.4 4.8 

20 Phenolic 

Compou 
n mg/l  

0.001(0.002) 
 

<0.001 
 

<0.001 
 

<0.001 
 

<0.001 
<0.001 <0.001 <0.001 <0.001 

21 Cyanides as 

CN 
mg/l  

0.05 (NR) <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 <0.02 

22 Anionic 

Detergent 
mg/l  

0.2 (1.0) <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 <0.1 

23 Mineral Oil mg/l  
0.01 (0.03) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

24 Cadmium as 

Cd 
mg/l  

0.003 (NR) <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 

25 Arsenic as As mg/l  
0.01 (NR) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

26 Copper as Cu mg/l  
0.05 (1.5) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

27 Lead as Pb mg/l  
0.01 (NR) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

28 Manganese 

as Mn 
mg/l  

0.1 (0.3) 0.02 0.01 0.03 0.02 0.01 0.02 0.01 0.01 
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29 Iron as Fe mg/l  
0.3(1.0) 0.11 0.09 0.12 0.14 0.09 0.12 0.07 0.05 

30 Chromium as 

Cr+ 
mg/l  

0.05(NR) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

31 Selenium as 

Se 
mg/l  

0.01(NR) <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 

32 Zinc as Zn mg/l  
5(15) 0.08 0.05 0.07 0.09 0.07 0.05 0.09 0.04 

33 Aluminium 

as Al 
mg/l  

0.03(0.2) 0.03 0.02 0.04 0.02 0.02 0.04 0.01 0.03 

34 Mercury as 

Hg 
mg/l  

0.001(NR) <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

35 Pesticides mg/l  
Absent Absent Absent Absent Absent Absent Absent Absent Absent 

36 E. Coil - 
Absent Absent Absent Absent Absent Absent Absent Absent Absent 

37 Total 

Coliforms 

MPN 

/100  

10 Absent Absent Absent Absent Absent Absent Absent Absent 

Source: Primary On-site Data Collected by Vimta  
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Table 3.13: Surface Water Quality Data  (March to May 2021)  

Sr.No. Parameters  Unit  SW1 SW2 SW3 SW4 SW5 

1 pH - 7.34 7.43 7.55 7.67 7.49 

2 Colour Hazen 3 4 3 4 4 

3 Conductivity µS/cm 188 160 235 192 260 

4 TDS mg/l  120 97 141 110 152 

5 TSS mg/l  11 12 16 19 14 

6 Turbidity  NTU 5 7 4 6 5 

7 DO mg/l  5.2 5.4 5.7 5.3 5.1 

8 BOD mg/l  <3 <3 <3 <3 <3 

9 COD mg/l  <5 <5 <5 <5 <5 

10 
Total Hardness as 

CaCO3 
mg/l  58.8 48.1 59.3 77.7 93.1 

11 
Total Alkalinity as 

CaCO3 
mg/l  60 56 80 76 84 

12 Calcium as Ca mg/l  12.5 10.7 11.2 17.1 18.3 

13 Magnesium as Mg mg/l  6.7 5.2 7.6 8.5 11.5 
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14 Chlorides as Cl mg/l  14.1 13.6 19.8 7.8 23.1 

15 Residual free chlorine mg/l  <0.1 <0.1 <0.1 <0.1 <0.1 

16 
Phosphates as 

PO4 
mg/l  0.07 0.05 0.08 0.06 0.09 

17 Sulphates as SO4 mg/l  6.7 3.4 5.3 5.7 9.8 

18 Fluorides as F mg/l  0.4 0.3 0.2 0.3 0.4 

19 Nitrates as NO3 mg/l  6.8 2.9 4.8 5.2 3.1 

20 Sodium as Na mg/l  13.4 14 22.3 7.83 15.2 

21 Potassium as K mg/l  4.2 2.52 7.9 2.45 3.4 

22 Total Boron as B mg/l  0.09 0.21 0.08 0.14 0.12 

23 
Phenolic 

Compounds 
mg/l  <0.001 <0.001 <0.001 <0.001 <0.001 

24 Cyanides mg/l  <0.02 <0.02 <0.02 <0.02 <0.02 

25 Oil & grease mg/l  <1.0 <1.0 <1.0 <1.0 <1.0 

26 Cadmium as Cd mg/l  <0.003 <0.003 <0.003 <0.003 <0.003 

27 Arsenic as As mg/l  <0.01 <0.01 <0.01 <0.01 <0.01 

28 Copper as Cu mg/l  <0.01 <0.01 <0.01 <0.01 <0.01 
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29 Lead as Pb mg/l  <0.01 <0.01 <0.01 <0.01 <0.01 

30 Iron as Fe mg/l  0.11 0.08 0.09 0.05 0.14 

31 Chromium as Cr+6 mg/l  <0.05 <0.05 <0.05 <0.05 <0.05 

32 Selenium as Se mg/l  <0.01 <0.01 <0.01 <0.01 <0.01 

33 Zinc as Zn mg/l  0.09 0.04 0.08 0.06 0.05 

34 Aluminum as Al mg/l  0.03 0.04 0.02 0.03 0.02 

35 Mercury as Hg mg/l  <0.001 <0.001 <0.001 <0.001 <0.001 

36 SAR - 0.76 0.88 1.26 0.39 0.69 

37 Pesecticides mg/l  Absent Absent Absent Absent Absent 

38 Anionic detergents as MBAS mg/l  <0.02 <0.02 <0.02 <0.02 <0.02 

39 Total Coliforms 
MPN/10 

0 
1120 1030 1180 1340 1160 

Source: Primary On-site Data Collected by Vimta  
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Table 3.14: Ground Water Sampling Result (October to December 2021)  

 

Sr. No 

 

Parameters 

 

UOM 

Limits of IS:10500 -2012 

 

GW1 

 

GW2 

 

GW3 

 

GW4 

 

GW5 

 

GW6 

 

GW7 

 

GW8 
Requirement 

(Acceptable) 

Limit  

Permissible 

limit in the 

Absence of 

Alternate 

Source 1 pH (at 25 

0C) 
-- 6.5 to 8.5 No 

Relaxation 
7.56 7.48 7.54 7.38 7.61 7.42 7.58 7.32 

2 Colour Hazen 5 15 1.0 1.0 1.0 *BDL (**DL 

1.0 Hazen) 
1.0 *BDL 

(**DL 1.0 

Hazen) 

1.0 1.0 

4 Odour -- Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 

5 Taste -- Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable Agreeable 

6 Total 

Hardness as 

CaCO3 

mg/l  200 600 301.00 289.36 320.23 215.63 325.12 195.45 286.33 170.12 

7 Calcium as 

Ca 
mg/l  75 200 78.55 69.33 84.26 58.26 89.54 59.63 67.58 45.36 

8 Alkalinity as 

CaCO3 
mg/l  200 600 264.00 259.00 352.00 230.00 279.00 224.00 252.00 196.00 

9 Chloride as 

Cl 
mg/l  250 1000 81.53 63.25 46.89 93.21 60.21 50.26 59.9 62.47 

11 Magnesium 

as Mg 
mg/l  30 100 25.52 28.19 26.73 17.08 24.72 11.34 28.61 13.84 

12 Total 

Dissolved 

Solids 

mg/l  500 2000 466.00 428.00 471.00 473.00 477.00 396.00 425.00 376.00 

13 Sulphate as 

SO4 
mg/l  200 400 35.21 32.69 21.53 45.85 53.54 38.96 40.54 37.24 
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14 Fluoride as 

F 
mg/l  1.0 1.5 0.35 0.26 0.42 0.32 0.45 0.32 0.41 0.30 

15 Nitrate as 

NO3 
mg/l  45 No 

Relaxation 
26.89 29.56 18.55 24.56 30.79 29.41 27.21 23.31 

16 Iron as Fe mg/l  1.0# No 

relaxation 
0.16 0.12 0.16 0.15 0.35 0.11 0.17 0.14 

20 Conductivity 

(at 25ºC) 
µS/cm -- -- 717 659 725 728 734 609 654 578 

24 Zinc as Zn mg/l  5 15 1.05 1.26 1.17 1.21 1.19 1.06 1.18 1.10 

25 Copper as 

Cu 
mg/l  0.05 1.5 0.07 0.08 0.10 0.12 0.14 0.07 0.11 0.09 

32 Total 

Coliform 
MPN/100ml Shall not be detectable 

in any 

100 ml sample 

<2 <2 <2 <2 <2 <2 <2 <2 

33 E. Coli MPN/100ml Shall not be detectable 

in any 

100 ml sample 

Absent Absent Absent Absent Absent Absent Absent Absent 

Note: - Turbidity , Cyanide as CN, Aluminium as Al, Boron. Chromium as Cr, Phenolic Compounds, Mineral Oil, Anionic Detergents as MBAS, 

Manganese as Mn,  Cadmium as Cd, Lead as Pb, Selenium as Se, Arsenic as As, Mercury as Hg *BDL-Below Detection Limit, **DL- Detection Limit 

Source: Primary On-site Data Collected by Vardan Environet 

 

Table 3.15: Surface Water Quality Data  (October to December 2021)  

Sr.No. Parameters  Unit  SW1 SW2 SW3 SW4 SW5 

1 pH (at 25 0C) -- 7.45 7.49 7.59 7.64 7.52 

2 Colour Hazen 5.0 7.0 11.0 9.0 8.0 
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3 Turbidity  NTU 20.00 25.00 28.00 41.00 31.00 

4 Odour -- Agreeable Agreeable Agreeable Agreeable Agreeable 

5 Total Hardness as CaCO3 mg/l  336.25 350.69 421.00 436.89 361.00 

6 Calcium as Ca mg/l  121.32 129.47 138.56 142.88 131.52 

7 Alkalinity as CaCO3 mg/l  389.00 390.00 393.00 409.21 396.52 

8 Chloride as Cl mg/l  210.53 216.47 215.56 231.56 227.58 

11 Magnesium as Mg mg/l  8.15 6.72 18.3 19.54 7.98 

12 Total Dissolved Solids mg/l  995.00 1017.00 1024.00 1078.00 1051.00 

13 Total Suspended solids mg/l  76.00 64.00 47.00 49.00 63.00 

14 Dissolved Oxygen mg/l  6.5 6.2 5.7 6.1 5.9 

15 Sulphate as SO4 mg/l  142.00 146.00 155.00 161.00 150.00 

16 Fluoride as F mg/l  0.49 0.50 0.31 0.42 0.46 

17 BOD (3 Days at 270C) mg/l  10.00 13.00 11.00 12.00 11.00 

18 COD mg/l  36.00 44.00 32.00 46.00 38.00 

19 Conductivity (at 25 0C) mS/cm 1.53 1.56 1.57 1.65 1.62 
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20 Nitrate as NO3 mg/l  33.56 35.24 38.42 41.53 37.54 

21 Sodium as Na mg/l  231.00 228.00 202.00 215.00 236.00 

22 Potassium as K mg/l  16.5 21.12 19.9 20.53 22.14 

23 Iron as Fe mg/l  0.53 0.56 0.45 0.55 0.53 

25 Boron mg/l  0.41 0.44 0.32 0.42 0.41 

30 Zinc as Zn mg/l  1.23 2.36 2.05 2.13 2.22 

31 Copper as Cu mg/l  0.09 0.14 0.10 0.12 0.16 

34 Total Coliform MPN/100ml 1000 900 800 1000 800 

35 Fecal Coliform MPN/100ml 600 400 300 600 350 

Note: Residual free Chlorine, #Cyanide as CN, Aluminium as Al, Chromium as Cr, Phenolic Compounds, #Mineral Oil, #Anionic Detergents as MBAS, 

Manganese as Mn, Cadmium as Cd, *BDL-Below Detection Limit, **DL- Detection Limit 
Source: Primary On-site Data Collected by Vardan Envirolab  
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3.5 Hydrogeology  

3.5.1 Physiography of District  

The district as a whole constitutes a hilly terrain most part of the district is covered by 

kaimur hilly ranges. The district is divided into three physiographic divisions: - (i) 

Kaimur hilly ranges (ii) The Central part hilly ranges and (iii) Southern hilly ranges. In 

the district three main river flows along with several tributaries rivers the major rivers 

are the Son, Gopal and Rihand. The Kaimur range stretching from NE and SW direction 

and covered most part of the district. The central part of the district forms a series of 

hill ranges. The Southern part of district the elevation of hills ranges varies between 365 

and 488m above MSL. The general slope of the area is towards North east.  

3.5.2 Physiography of the Project Site:  

Western part of Dhirauli block is characterized by almost plain topography, while, 

north-eastern and south-central part are highly undulating and have rugged topography 

as evident from the topographical plan. The north-eastern and south-central part of the 

block have forest cover and is occupied by hillocks of elevation up to a maximum of 638 

m above MSL. In general elevation of ground varies from 459.23m as observed near 

borehole MSD-102 to 603.45 m near borehole MDP-19 located in the south-western and 

south-eastern corner of the block respectively. 

3.5.3 Geology 

The geology of the district reveals that the Occurrence of various work formation as old 

as granites of Achaean age to the Alluvium of Recent age. The other important 

formations Outcropping in the district are Deccan trap of cretaceous ɀ Eocene, 

Gondwanas of Paleozoic to Mesozoic Sandstone and other ranks of Vindhayans and 

Phyllites. Quartzites, Schist Gneisses and Granites of Archeans age. The Geology of the 

district is shown in the Hydrogeogical Map. The general Stratigraphical Succession 

obtained in the district is given as under: 

Table 3.16: Geology of the Area 

Period  Series/Stage Lithology   
Recent 

Pleistocene 
Alluvium Allvium and soil cap 

comprising clay, 
sand gravel etc. 

 

Cretaceous to 
Eocene 

Deccan Trap Basaltic Lava flows  

Permian to 
Carboniferous 

Gondwanas Upper Gondwana 
formation Ranging 
formation Talchir 

formation 

Sandstone Shale 
eval conglomerate 

and glauconite 

Cambrian Vindhyans Kaimur Series Porcellinite 
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Semri Series sandstone 
Orthoquartzite and 

conglometry 
Pre-Cambrian Archeans Phyite, Quartzites, 

Granite, Schist, 
gneisses metabasic 
sedimentary and 

inhusives 

 

3.5.3.1 Geology of Singrauli Coal Field:  

Singrauli coalfield forms the northern extremity of Son-Mahanadi master Gondwana 

basin, at the junction region of east-west trending Damodar-Koel-Tatapani garben and 

the NW-SE trending Son-Mahanadi rift zone; thus, reflecting the lithological and 

structural characteristics of both Damodar and Son valley Gondwana basins. The 

northern limit of the Singrauli coalfield is defined by a major east-west trending 

northern boundary fault, which is parallel to the Narmada-Son lineament. High standing 

Mahadeva hills are defining the southern boundary. Talchir beds rest un-conformably 

over Precambrian rocks and the Precambrian themselves are forming the eastern 

boundary whereas the western boundary is formed by the contact of Precambrian and 

Supra Barakar sediments. 

3.5.3.2 Talchir Geology of Dhirauli Block:  

The Dhirauli block is traversed by 11 normal gravity faults designated as F1-F1 to F11-

F11. There are two sets of faults - one trending NW-SE and the other trending NE-SW. 

The magnitude of these faults varies from 5 m to 85 m within the block. The faults have 

been deciphered based on the floor level difference observed on either side of the fault 

planes and on the basis of borehole intersections. It is pertinent to mention here that 

the numbers of minor slips are also observed in boreholes causing insignificant 

reduction of parting and seam thickness. It is seen that, out of 11 faults interpreted, 10 

faults are of low magnitude having throw between 5 m to 35 m except fault F9-F9 which 

is having maximum 85 m of throw. In general, the strike varies from NW-SW in the 

entire area of the block to almost E-W in the southern part of the block with gentle dip 

of 2° to 4° north-easterly to north and south-westerly to south at places. The net 

geological and mineable reserves estimated for both open cast and underground mining 

is 558.01 Mt and 313.79 Mt respectively 
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Figure 3.13: Geomorpholog ical  Map of the Study Area 
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Figure 3.14: Geological Map of the Study Area
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3.5.4 Hydrogeology  

As per CGWA the project location comes under the non-Notified, safe zone.  

The entire district drained by the above mentioned 3 major rivers and their tributaries 

for us the Ganges drainage System. The pattern of drainage is dendrite in hectare 

excepting the localized radial pattern in the hilly terrain. 

Ground water is the principal source of irrigation in the district. The district area is 

underlain by hand rocks as well alluvium. The occurrence and movement of ground 

Water in different formations varies with rock type. The weathered and fractured zones 

occurring at shallow depths provide scope of ground water storage and movement. 

Ground water in Achaeans rocks occur in joints and fractures plane and in the 

weathered zones mostly under the water table conditions occurrence and movement of 

ground water is controlled by the extended size and interconnection of Joints and the 

degree of weathering which varies specially areas having a fairly high degree of 

fracturing and weathering and fracturing can sustain tube wells. 

3.5.4.1 Aquifer Study 

4ÈÅ ÁÒÅÁ ÏÃÃÕÐÉÅÄ ÂÙ !ÃÈÁÅÁÎ ÒÏÃËÓ ÃÏÍÐÒÉÓÉÎÇ ÍÏÓÔÌÙ ÇÒÁÎÉÔÅÓ ÓÃÈÉÓÔȭÓ ÐÈÙÌÌÉÔÅÓ 

gneisses and guartizes where ground water occurs under phreatic conditions in the 

shallow weathered, Jointed and fractured zones of these rock types the thickness of 

weathered zone generally varies from 7 to 18 mbgl. The depth of the dug wells ranged 

between 3 to 21 mbgl with depth to water level varies from 2.41 to 16.70 mbgl.  

The Vindhyan Sandstone and limestone, when occurring ocuring at lower elevations 

and having well developed joints, yield modulate quantities of ground water. The semri 

limestone has well developed and interconnected solution openings and ground water 

occurs under confined conditions. The depth to dug wells range between 6 to 24m bgl 

with depth to water level varying between 3.72 to 21.50m bgl Lower gondwana 

formations are represented by Talchir formation occupy in the northern part of the 

district wells located in topographic lows and piercing the Talchir Sandstones yield vary 

between 200 to 400m3 /day. The upper gondwana formations mainly consists of 

sandstones and clays and appear as hilly terrain in the southern part of the district the 

depth to water level in the upper gondwana formations verging between 3.15 to 11.32. 

The well discharge varies between 100 to 150m3 /day during summer months and can 

be developed by large diameter dug wells with diameter dug wells with diameter 

varying between 5 to 10m with 15 to 20m depth piercing the full thickness of 

weathered Jointed and fractured zones available in this formation. 
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3.5.4.2 Groundwater level monitoring  

District Scenario:  

Pre-Monsoon:  The pre-monsoon depth to water level in the district ranges between 

4.13 m bgl and 18.50m bgl. Major part of the district has water level in the range of 8- 

12m bgl during the pre-monsoon. 

Post-Monsoon:  During post-monsoon period, water level varies from 2.94m bgl to 

15.17m bgl. In major part of the district, water level lies between 5 & 10 m bgl. 

Ground water level at project location:  

Ground water level near the project location varies from 5.00 to 15.00 mbgl (Figure 

3.15, 3.16 & 3.17). 
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Figure 3.15: Pre ɀMonsoon Depth to Water Level Map  
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Figure 3.16: Post ɀMonsoon Depth to Water Level Map  
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Figure 3.17: Fluctuation Water Level Map












































































































































































































































































































