
./
~,!d Cf>1 fcl:jJI cpffi ~~e\S

"Q<fi ftrft ~ ~
('Iffi'RM ~ q;)c;f ~ <fiT ~ ~1J)
~ ~ ; <n'Jm:rr "1<R, ~ "'1'R,
" ~-82600S

m~ ; UIOIOIJHI')72GOJ()()09IR----
1IQEI~ f1Q5 QJI ClJRIfcRI

q~:qtf1 ~ ~
<:i'r. ~, f-;rey; tRiitlG (m-{7~)-828129

Q.R -:f. 0326 2273463:~: 0326 2273445,~-Ittcgmw.l@bcci.gov,,"

Bharat Coking Coal Limited
A Mini Ratna Company

(A Subsidiury of Coal Inslis Limited: A Mehuretn: Company)
Rcgd. Off, ; Koyla Shawano Koyla Nagar

Dhanhad - 826005
CIN; lJt010lltH972GOI000918

OFFICE OF THE 6ENERAL MANA6ER
WESTERN JHARIA AREA

=o. MOONIDIH, DISTT: DHANBAD (JHARKHAND)· 828129

PHONE NO: 0326 2273483, FAX NO: 0326 2273445. e-m811 : cglT1WJ@bcCLgov.ln

Date: - 29/05/2020~ WJA!MND!ENV!2020!118_g

The Director,
Ministry of Environment & Forest and Climate Change
Regional Office (ECZ), Bungalow No. A-2,
Shyamali Colony, Ranchi - 834002

Sub: - Submission of six monthly reports or. implementation of Environment measures for the period From

October'19 to March'20 in respect Cluster-XI group of mines of BCCL.

Ref: EC Order No -J-l1015/77/2011-IA. II(M) Dated: - 26.08.2013

Dear Sir,

Please find enclosed herewith the six-monthly reports on implementation of Environment protection

measures for the period from October' 19 to March'20 in respect of Cluster XI groupof mines of BCCl. We hope

you wil find in order.

Thanking you,

Encl: - As Above -:
_ your~

~·S"'~~
Genral Manag~r
WJ Area, Moonidih

c C to:-

1.
2.

3.
;1

~

4.
5.

I 6.
7.

The Director, 1A Monitoring Cell, Paryavaran Bhawan, CGO Complex, New Delhi -110003.
The Member Secretary, Jharkhand State Polluction Control Board, TA- Division Building, Dhurwa -

Ranchi - 834004
HoD (Env.l, BCCL, Koyla Bhawan Dhanbad

A.G.M., P.B.Area
Project Officer, Moonidih Colliery

Project Officer, Moonidih Washery
Nodal Officer (Env.), WJ Area

"Copy for uplooding online on "parivesh portal" of MoEF&CC and send bye-mail"
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The proponent shall abide hy nil the Complied.
commitments and recommendations made in
the EIAfEMP report so also during their
presentation to the EAC.

~----~~~.~.~~.--~~--~--~-~~~--.-.---------------------------------------------The proponent is required to obtain nil Complied.
necessary clearances/approvals that
may be required before the start of the
project.

~I

--
XXII

!
xxiii

I
xiv

!
1
•
I

, '.

----------- .
------

XX

XXI

The Ministry or any other competeni
authority may stipulate any further
condition for environmental
protection.

Complied.

Failure to comply with any of the conditions Complied.
mentioned above may result in withdrawal of
this clearance and attract the provisions of the
Environment (protection) Act, 1986.

The above conditions will be enforced inter- Complied.
alia, under the provisions of the Water
(Prevention & Control of Pollution) Act, 1974,
the Air (prevention & Control of Pollutiou)
Act, 1981, the Environment (Protection) Al'I,
1986 and the Public Liability Insurance Act,
1991 along with their amendments lind Rules,
The proponent shall ensure to undertake lind
provide for the costs incurred for h,kin~ up
remedial> measures in case of soil
contamination, contamination of groundw"h'r
and surface water and occupational lind other
diseases due to the mining operations,

xv The Environmental Clearance is subject to the Complied.
outcome of the Writ Petition filed by MIS
Bharat Coking Coal Limited (HCCL) in
response to the closure orders issued by the
Jharkhand State Pollution Control IJourd
which is pending in the Jharkhand J:ligh
Court

h"lP,p
Addlil)9rta<,)General Manager
lNlr:ii\i:mal,General Manager
POOTKEE BAUHARI AREA

B.C.C.L. DHANBAD

~prOj~~ .
~R(IJUt!!OlI({Jt'C 11'C E~. .'

MOONIDIH COAL WASh!:..I' 'r

~.~.V'
Project Officer _

~~nidih COII.",~GeNT
VO~CT : .. CO\..\..\Ett'f

~,C.C'\..1O·

. P age 13 I 130

~-_ ~..,.,..... .. ·,,'oocmriw_···· ~



































































































































































































































































































BHARA T COKING COAL LIMITED
( A Subsidiary of Coal India Limited)

Office of the Project Officer
Moonidih Coal Washery

P.O: Moonidih, nist: Dhanbad - 82H 129

Ref No. : B CL/MNO/M \V/PO/ENV Stutcl1Icnt/2019/ t rr ] 0)3 Oatc;-03.09.2019

To
The Member ecretary
Jharkhand tate Pollution Control Board
T.A Division Building, lIEC
Dhurwa - 3-'00..
(Jharkhand)

Subject: Environmental Statement for the Year 2018-19
Dear Sir

~ e are enclosing herewith the Environmental Statement for the Year
2018-19 ofMoonidih Coal Washery.

This is for your kind information and necessary action please.

Encl: As above

Copyto:
1. Regional Officer, JSPCB, Dhanbad
2. GM/ AGM (WWZ), Mahuda
3. G.M (ENV), KB, Dhanbad
4. §.RM (CP)/ENV, WD

yO/Copy
6. M/File

~14\4
~ Projec Officer

Moonidih Coal Washery

J,Ji"nr.,Q· r.' Officer
I Na r ery



ENVIRONMENTAL STATEMENT
OF

MOONIDIH COAL WASHERY

P.o. MOONIDIH, DIST: DHANBAD

FOR

JHARKHAND

THE YEAR

2018 - 2019



l[FORM- V]

(See rule 14)

Environmental Statement for the financial year ending the 31st March

PART-A

(i) Name and addre NAME:- Gautam Kundu
own rl cupier fthe industry operation Designation:- General Manager Western

Washery Zone, BCCL
Address:-WWZ, P.O.-MAHUDA
DISTT- DHANBAD
(JHARKHAND)
PIN:- 828129
Tele hone:- 0326 2273144

Industry category Primary ----(STC
code) Secondary.-----(SIC Code)

Primary, Moonidih Coal Washery(li)

(iii) Production ca acity.----Units---- Coal Washing I 0.8 MTP A
Year of establishment 1983iv)
Date of the last environmental statement
submitted

28.09.2018 (2017 - 18)(v)

PART-B

Water and River Material Consumption

(1) Water consumption m3/d:- 105 rrr' I day (It is based on the Raw Coal Feed i.e. 1.5 X
Raw Coal Feed) as directed by JSPCB

Process - N/A
Cooling - N/A
Domestic - N/A

Name of Products Process water consumption per unit of product output.
During the previous financial During current financial
Year (2017 - 18) Year (2018 -19)

1 Coal Washing 0.176 rrr' 0.214 rrr'



1.176 MT 1.426 MT
1.058 KG / T 4.607 KG / T
0.018 Lit/T
0.203 Litres

0.040 LitiT

ii) Raw Material Consumption -

1. RA\V CO L
2. MAGNETITE WASHED COAL
3. LUBRIC NT
4. DIESEL

Consumption of raw material per Unit of

ou~_u_t ~--------------~
during the current during the current
financial year financial year
(2017-18) (2018- 19)

*Name of raw Name of products
materials

0.295 Litres

*Industry may use codes if disclosing details of raw material would violate contractual
obligations, otherwise all industries have to name the raw materials used.

PART-C

Pollution discharged to environment/unit of output
(Parameter as specified in the consent issued)

a) Water TSS
BOD
COD
SPM
S02
NOX

b) Air

N.A

Concentrations of pollutants in
discharges (mass/volume)

N.A

Percentage of variation
from prescribed standards
wi th reasons

1) Pollutants

Air Monitoring Report is
Enclosed N.A



PART-D

Hazardous Wastes

During the previous
Financial Year
(2017-18)

(As specified und r Hazardous Waste Management and Handling Rules, 1989) \

Remarks: Project not started as yet
Hazardous Waster Total Quantity (Kg.)

During the current
Financial year
(2018-19)

a) From Process NIL NIL

b) From Pollution NIL
Control
Facilities

NIL

PART-E
Solid Wastes

6198.01

TOTAL QTY. (in KG)SOLID WASTES
During the current
financial year
(2017 18)

During the current
financial year
(2018 19)

a) From Process 16372 26676
b) From

Pollution
Control
Facilities

1. Qty. Recycled
or Reutilized
with the unit.

2. Solid
3. Disposal

2472.45



PART - F

F-l: There is no generation of the Hazardous wastc either from the Process or from its
Pollution Control facilities.

F-2: Some olid Waste wa generated from its Plant, Which was sold in the Market.
F-3: There was no generation or Solid Waste from its other Sources.

l'ART-G

0-1: Th Param tel' of A 0 were found to be within the prescribed limit.
0-2: Th cv ag \) as being discharged into Septic Tank - cum-Soak Pit (S). The

ilag was being utilized in its garden.
0-3: The Industrial waste water underwent treatment in its pollution control system.

It quality was found to nearly to confirm the standard prescribed by the Board.

H-3: Water Sprinkler is in operation on some road of the washery. 15 (Fifteen) 0, of more
Water Sprinklers are included in next year capital budget for Environment.

•

G-.-+: The noise level was not monitored. However, this type of industries seldom t.._/
cau e environmental noise pollution.

PART-H

Additional measures have been undertaken to control the Water pollution & Air pollution.

H-I: Continuous Excavation of Slurry from Ponds are done and stocked for disposal-off.
Additionally, one 'T ATA HITACHI' Poclain was procured to further enhance the excavation. It
is working well.

H-2: Water Tank is used for spraying on roads inside and outside washery including main road
up- to Putkee till Raw Coal is being received from outside collieries. Conversion of one more
tipper into tanker is in progress.

H-4: The last three settling ponds viz, Pond No.7, 8-A and 8-B or completel emptied for
accumulation of process and rain water for re-circulating to plant for usc as process water.

H-5: Scope of "Rain Water Harvesting" is under study.

H-6: Boulder pitching of Slurry Ponds is included in the capital budget for Environment.

H-7.: A concrete bo_undarywall encircling the entire reject dump has been proposed in the
capital budget of Fmancial Year 2016-17 for Environment.



PART-I

Most of the available space for plantation of Moonidih Coal Washery has already been planted.

~~o'\\'~
Deputy Manager (E&M)
Mooaidih Coal Washery
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EXECUTIVE SUMMARY 

1.0 Introduction 
 

The purpose of environmental monitoring is to assess the quality of various 

attributes that affects the fauna and flora. In accordance with the quality of these 

attributes appropriate strategy is to be developed to control the pollution level 

within the permissible limits. The three major attributes are air, water and noise 

level.  
 

Bharat Coking Coal Limited (BCCL), a Subsidiary company of Coal India Limited 

is operating Underground and Opencast Mines in Jharia Coalfield (JCF) is a part 

of Gondwana Coalfields located in Dhanbad district of Jharkhand, the JCF is 

bounded by 23037’ N to 23052’ N latitudes and 86009’ E to 86030’ E longitude 

occupying an area of 450 Sq.km. BCCL has awarded Environmental monitoring 

work of Jharia Coalfield (JCF) to Central Mine Planning & Design Institute 

Limited (CMPDIL). The environmental monitoring has been carried out as per 

the conditions laid down by the MoEF&CC while granting environmental 

clearance of project, consent letter issued by the respective SPCB, and other 

statutory requirements. 

2.0 Sampling location and rationale 

2.1 Ambient air sampling locations 

The ambient air quality monitoring stations were selected to represent core, 

buffer zone area. The rationale has been based on the guidelines stipulated by 

MoEF&CC, consent letter of SPCB, as well as other statutory requirements. 

2.2 Water sampling stations 

The Water sampling stations were selected for mine sump water. 

2.3 Noise level monitoring locations 

 

Noise levels vary depending on the various activities in mining areas. The 

monitoring of noise level in different locations will be helpful to take appropriate 

mitigating measures. The rationale has been based on the guidelines stipulated 

by MoEF&CC, consent letter of SPCB, as well as other statutory requirements 

3.0 Methodology of sampling and analysis 

3.1 Ambient air quality 

Parameters chosen for assessment of ambient air quality were Particulate 

Matter (PM10), Fine Particulate Matter (PM2.5), Sulphur Di-oxide (SO2) and 

Nitrogen Oxides (NOx).  Respirable Dust Samplers (RDS) and Fine Dust 
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Sampler (PM2.5 sampler) were used for sampling of PM10, SO2, & NOx and Fine 

Dust Sampler (PM2.5 sampler) were used for sampling of PM2.5 at 24 hours 

interval once in a fortnight and the same for the gaseous pollutants. The 

samples were analysed in Environmental Laboratory of CMPDI, RI-II, Dhanbad. 

3.2 Water quality 

Water samples were collected as per standard practice. The Mine effluent 

samples were collected and analyzed for four parameters on fortnightly basis. 

Thereafter the samples were preserved and analyzed at the Environmental 

Laboratory of CMPDI, RI- II, Dhanbad.  

 

3.3 Noise level monitoring 

Noise level measurements in form of 'LEQ' were taken using Integrated Data 

Logging Sound Level Meter. Noise levels were measured in Decibels, 'A' 

weighted average, i.e. dB(A).  

4.0   Results and interpretations 
 

4.1 Air quality 

 It has been seen from the analysis results that the 24 hours average 

concentration parameters like PM10, PM2.5, SO2 and NOx are mostly within the 

permissible limits in all sampling locations as per MoEF&CC Gazette Notification 

No. GSR 742(E) dt. 25.09.2000 Standards for Coal Mines and National Ambient 

Air Quality Standard -2009. Sometimes the concentration of PM10& PM2.5 

exceeds the limits due to heavy public traffic, poor road condition, coke oven 

plants, burning of coal by surrounding habitants, brick making, municipal waste 

dumps and industries like Steel Plant, thermal Plants including their fly ash etc.  

       
      The following preventive and suppressive mitigative measures can be 

undertaken to contain the pollution level within prescribed level:- 
 

 Wet drilling and controlled blasting should be practice. 
 Explosive used should be optimised to restrict the dust generation. 
 Transportation roads should be permanently asphalted free of ruts,   potholes 

etc. 
 Water should be sprayed on coal transportation road, service road more    

frequently and at regular interval. 
 Dust from roads should be removed physically or mechanically. 
 Greenbelts around industrial sites, service building area besides 

Avenue plantation along roads should be created. 
 Coal dust should be suppressed by using fixed sprinklers. 
 Regular maintenance of plant and machinery should be undertaken. 
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4.2 Water quality  

 The test results indicate that the major parameters compared with MoEF&CC 

Gazette Notification No. GSR 742(E) dt. 25.09.2000 Standards for Coal Mines 

were within permissible limits. 

 

4.3 Noise Level 

 During the noise level survey it has been observed that the noise level in the 

sampling locations is within the permissible limits prescribed as per MoEF&CC 

Gazette Notification No. GSR 742(E) dt. 25.09.2000 Standards for Coal Mines 

for Industrial Area and Noise pollution (Regulation and Control) Rules, 2000.  
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INTRODUCTION 

1.0 Any industry and development activities including coal mining is bound to affect 
environmental attributes. There are positive as well as negative impacts of such 
operations. For controlling the adverse impacts a regular monitoring is essential. The 
environmental monitoring is being done as per the guide-lines stipulated by Ministry 
of Environment, Forest and Climate Change (MoEF&CC), Govt. of India. 

 
 The very purpose of environmental monitoring is to assess the quality of various 

attributes which affects the environment. As per quality of these attributes 
appropriate strategy is to be developed to control the pollution level within the 
permissible limits. The three major attributes are air, water and noise level.  

 
 Bharat Coking Coal has awarded Environmental Monitoring work of all Projects, 

Cluster wise, to Central Mine Planning & Design Institute Limited (CMPDIL). The 
environmental monitoring has been carried out as per conditions laid down by 
MoEF&CC while granting environmental clearance to different projects. CMPDI has 
trained manpower and well equipped laboratory to carry out monitoring, analysis and 
R&D work in the field of environment.  

 
 
1.1 The Cluster-XI is in the Western & Southern part of the Jharia coalfield. It includes a 

group of 5 Mines (viz. Gopalichak UG Mine, KachhiBalihari 10/12 Pit UG Mine, PB 
UG Project, Bhagabandh UG Mine, MoonidihUG mine. The Cluster – XI is situated 
about 25 - 30 kms from Dhanbad Railway Station. The mines of this Cluster – XI are 
operating since pre nationalization period (prior to 1972-73). It is connected by both 
Railway and Road. The drainage of the area is governed by Jarian nala 
&DamodarRiver. 

 
1.2 The Cluster-XI is designed to produce 5.08 MTPA (normative) and 6.604 MTPA 

(peak) capacity of coal. 
 

 The Project has Environmental Clearance from Ministry of Environment, Forests and 
Climate Change (MoEF&CC) for a rated capacity 1.762 MTPA (normative) and 2.289 
MTPA (peak) capacity of coal production vide letter no. J-11015/380/2010-IA.II (M) 
dated 06thFebruary, 2013. 
 
Ministry of Environment, Forest and Climate Change while granting  environmental 
clearance has given one of the General  conditions that “ Four ambient air quality 
monitoring stations should be established in the core zone as well as in the buffer 
zone for  PM10, PM2.5,  SO2,  NOx  monitoring. Location of the stations should be 
decided based on the meteorological data, topographical features and 
environmentally and ecologically sensitive targets, other conditions regarding water / 
effluent and noise level monitoring in consultation with the State Pollution Control 
Board.” 
 
In compliance of these conditions the Environmental Monitoring has been carried out 
& report prepared for submission to MoEF&CC & JSPCB and other statutory 
authorities. 
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AMBIENT AIR QUALITY MONITORING 

 

 

2.1 Location of sampling station and their rationale: 

 (As per G.S.R. 742 (E) dt. 25th December, 2000) 

 

2.1.1 Ambient Air Quality Sampling Locations 

I. CORE ZONE Monitoring Location 
 

i) Pootkee Balihari Office  (A16): Industrial Area 
The location of the sampling station is 23°45'17.23"N  86°21'46.27"E. The sampler 
was placed at an elevated platform approx. 1.5m above ground level at Project 
Office.  
 
 
 

ii) Moonidih UGP (A17): Industrial Area 

The location of the sampling station is  23°44'30.00"N  86°20'56.00"E. The sampler 
was placed at an elevated platform approx. 1.5m above ground level at project 
office.  

 

 

iii) Moonidih Washery (A29): Industrial Area 

The location of the sampling station is  23°44'26.00"N 86°21'16.00"E. The sampler 
was placed at a height of approx. 1.5m above ground level at Project office.  
 
 

 II.BUFFER ZONE Monitoring Location 

 
 

I) Kusunda OCP (A10) 
The location of the sampling station is  23°46'49.07"N  86°24'15.71"E. The sampler 
was placed at a height of approx. 1.5m above ground level at Safety Office.  
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AMBIENT AIR QUALITY DATA 

 

Cluster –XI, Bharat Coking Coal limited Month: MAR ,2020        Year: 2019-20. 

 
 

 

 

0

20

40

60

80

100

03.03.2020 19.03.2020 NAAQ Standard

PM 10

PM 2.5

SO2

NOx

0

20

40

60

80

100

04.03.2020 NAAQ Standard

PM 10

PM 2.5

SO2

NOx

StationNameA16-Pootkee 

Balihari office 
Zone: Core Category: Industrial 

Sl. No. Dates of  sampling PM 10 PM 2.5 SO2 NOx 

1 03.03.2020 85 46 13 22 

2 19.03.2020 89 48 10 23 

 NAAQ Standard 100 60 80 80 

Station Name: A17- Moonidih UGP Zone:  Core Category:  Industrial 

Sl. No. Dates of  sampling PM 10 PM 2.5 SO2 NOx 

1 04.03.2020 92 51 12 22 

                                                              N/A –Due to  Nationwide Lockdown 

 NAAQ Standard 100 60 80 80 
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 All values are expressed in microgram per cubic meter. 

 24 hours duration  

 

0
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PM 10

PM 2.5

SO2

NOx

0

50

100

150

05.03.2020 20.03.2020 NAAQ Standard

PM 10

PM 2.5

SO2

Station Name:A29-Moonidih Washery Zone:  Core Category: Industrial 

Sl. No. Dates of  sampling PM 10 PM 2.5 SO2 NOx 

1 04.03.2020 124 67 12 21 

                                                              N/A –Due to  Nationwide Lockdown 

 NAAQ Standards 100 60 80 80 

StationName: Kusunda OCP    

(A10) 
Zone: Buffer Category: Industrial 

Sl. No. Dates of  sampling PM 10 PM 2.5 SO2 NOx 

1 05.03.2020 125 73 15 29 

2 20.03.2020 116 67 14 26 

 NAAQ Standard 100 60 80 80 

Amlohri View Point

0100200300400500600700 SPM Nox
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                                           WATER quality monitoring 

 

3.1      Location of sampling sites     

(Refer Plate No. – II) 

i) Mine Discharge of Bhagabandh (MW11) 
A sampling point is fixed to assess the effluent quality of Mine discharge. This location is 

selected to monitor effluent discharge in to Kari jore.  

3.2 Methodology of sampling and analysis  

Water samples were collected as per standard practice. The effluent samples were 

collected and analyzed for four parameters on fortnightly basis at the Environmental 

Laboratory of CMPDI RI-II, Dhanbad. 

 

3.3       Results & Interpretations 

 The results are given in tabular form along with the applicable standards. Results are 

compared with Schedule - VI, effluent prescribed by MoEF&CC. Results show that most of 

the parameters are within the permissible limits.  

 

 

WATER QUALITY DATA 
(EFFLUENT WATER- FOUR PARAMETERS) 

 

Name of the Cluster:   

Cluster-XI 

Month:  

MAR, 2020 

Name of the Station: Mine Discharge of 
Bhagabandh 

 

Sl. 

No. 

 

Parameters 

MW11 

First Fortnight 

MW11 

Second Fortnight 

As per MOEF General 

Standards for 

schedule VI 05.03.2020 19.03.2020 

1 Total Suspended Solids 31 32 100 (Max) 

2 pH 7.85 8.02 5.5 - 9.0 

3 Oil & Grease <2.0 <2.0 10 (Max) 

4 COD 32 28 250 (Max) 

 
All values are expressed in mg/lit except pH. 
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NOISE LEVEL QUALITY MONITORING 

4.1Location of sampling sites  
1. Pootkee Balihari Office (N16) 
2. Moonidih UGP (N17) 
3. Moonidih Washery  (N29) 
4. Kusunda OCP (N10) 

 
Methodology of sampling and analysis  

 Noise level measurements in form of 'LEQ' were taken using Integrated Data Logging Sound 
Level Meter (NL-52 OF RION CO. Ltd.  Make)  during day time. Noise levels were measured 
for about one hour time in day time. Noise levels were measured in Decibels, 'A' weighted 
average, i.e. dB (A).  

 
4.2 Results & Interpretations 
Ambient noise levels were recorded during day time and the observed values were 
compared with standards prescribed by MoEF&CC. The results of Noise levels recorded 
during day time on fortnightly basis are presented in tabular form along with the applicable 
standard permissible limits. The observed values in terms of LEQ are presented. The 
observed values at all the monitoring locations are found to be within permissible limits.  

 

NOISE LEVEL DATA 

Name of the Project :   Cluster -XI Month: MAR, 2020 

Sl. No. Station Name/Code 
Category of 

area 
Date 

Noise level 
dB(A)LEQ 

*Permissible Limit 
of Noise level in  

dB(A) 
1 Pootkee Balihari 

Office (N16) 

Industrial 
area 03.03.2020 69.1 75 

2 PootkeeBalihari 
Office (N16) 

Industrial 
area 19.03.2020 53.5 75 

3 MoonidihUGP (N17) Industrial 
area 

04.03.2020 67.6 75 

4 MoonidihUGP (N17) Industrial 
area 

N/A –Due to  Nationwide Lockdown 

5 Moonidih Washery  
(N29) 
 

Industrial 
area 04.03.2020 65.7 75 

6 Moonidih Washery  
(N29) 
 

Industrial 
area                    N/A –Due to  Nationwide Lockdown 

7 KusundaOCP (N10) 
 

Industrial 
area 05.03.2020 61.4 75 

8 KusundaOCP (N10) 
 

Industrial 
area 20.03.2020 58.2 75 

*Permissible limits of Noise Level as per MOEF Gazette Notification No. GSR 742(E) dt. 25.09.2000 
Standards for Coal Mines and Noise Pollution (Regulation and Control) Rules, 2000. 
* Day Time: 6.00 AM to 10.00 PM. 
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                        Ambient Air Quality Standards for Jharia Coal Field 

As per the Environment (Protection) Amendment Rules, 2000 notified vide 
notification G.S.R. 742(E), dated 25.9.2000. 

 

 

Category Pollutant Time 

weighted 

average 

Concentration 

in Ambient Air 

Method of 

Measurement 

1 2 3 4 5 

III 

 

Coal mines located 

in the coal fields of 

 Jharia 

 Raniganj 
 Bokaro 

Suspended 

Particulate Matter 

(SPM) 

Annual 

Average 

* 

24 hours 

** 

500 µg/m
3
 

 

700 µg/m
3

 

- High Volume 
Sampling 
(Average flow 
rate not less 
than 1.1 

m
3
/minute) 

Respirable 

Particulate Matter 

(size less than 10 

µm) (RPM) 

Annual 

Average 

* 

24 hours 

** 

250 µg/m
3
 

 

300 µg/m
3

 

Respirable 

Particulate Matter 

sampling and 

analysis 

Sulphur Dioxide 

(SO2) 

Annual 

Average 

* 

24 hours 

** 

80 µg/m
3

 

 

120 µg/m
3

 

1. Improvedwest 

and Gaeke 

method 

2. Ultraviolet 

fluorescene 

Oxide of 

Nitrogen as NO2 

Annual 

Average 

* 

24 hours 

** 

80 µg/m
3

 

 

120 µg/m
3

 

1. Jacob & 

Hochheiser 

Modified (Na- 

Arsenic) 

Method 

2. Gas phase 

Chemilumine- 

scence 

 

Note: 

* Annual  Arithmetic  mean  for  the  measurements  taken  in  a  year,  following the guidelines for frequency of sampling laid 
down in clause2. 

 
** 24hourly/8hourlyvaluesshallbemet92%ofthetimeinayear.However,8% of the time it AUGUST exceed but not on two 

consecutive days. 
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NATIONAL AMBIENT AIR QUALITY STANDARDS 
New Delhi the 18th FEBRUARY 2009 

In exercise of the powers conferred by Sub-section (2) (h) of section 16 of the Air (Prevention and Control of 

Pollution) Act, 1981 (Act No. 14 of 1981), and in supersession of the notification No(s).S.O.384(E), dated 11 th 

AUGUST 1994 and S.O.935(E), dated 14th October 1998, the Central Pollution Control Board hereby notify the 

National Ambient Air Quality Standards with immediate effect. 

 

*     Annual Arithmetic mean of minimum 104 measurements in a year at a particular site taken twice a week 24 hourly at 

uniform intervals. 

**   24 hourly or 8 hourly or 1 hourly monitored values, as applicable, shall be complied with 98% of the time in a year.  2% of 

the time, they AUGUST exceed the limits but not on two consecutive days of monitoring. 

NOTE: Whenever and wherever monitoring results on two consecutive days of monitoring exceed the limits specified above 

for the respective category, it shall be considered adequate reason to institute regular or continuous monitoring and further 

investigations. 

  

Pollutant 

 

Time 
Weighted 
Average 

Concentration in Ambient Air Methods of Measurement 

Industrial, 
Residentia

l, Rural 
and other 

Areas 

Ecologically 
Sensitive Area 

(Notified by 
Central 

Government) 

Sulphur Dioxide (SO2), 
µg/m3 

Annual * 
24 Hours ** 

50 
80 

20 
80 

-Improved West and Gaeke 
Method 
-Ultraviolet Fluorescence 

Nitrogendioxide (NO2), 
µg/m3 

Annual * 
24 Hours ** 

40 
80 

30 
80 

-Jacob &Hochheiser modified 
(NaOH-NaAsO2) Method 
-Gas Phase Chemiluminescence 

Particulate Matter (Size 
less than 10µm) or PM10, 
µg/m3 

Annual * 
24 Hours ** 

60 
100 

60 
100 

-Gravimetric 
-TEOM 
-Beta attenuation 

Particulate Matter (Size 
less than 2.5µm) or PM2.5, 
µg/m3 

Annual * 
24 Hours ** 

40 
60 

40 
60 

-Gravimetric 
-TEOM 
-Beta attenuation 

Ozone (O3) , µg/m3 8 Hours * 
1 Hour ** 

100 
180 

100 
180 

-UV Photometric 
-Chemiluminescence 
-Chemical Method 

Lead (Pb) , µg/m3 Annual * 
24 Hours ** 

0.50 
1.0 

0.50 
1.0 

-AAS/ICP Method after  sampling 
on EPM 2000 or equivalent filter 
paper 
-ED-XRF using Teflon filter 

Carbon Monoxide (CO), 
mg/m3 

8 Hours ** 
1 Hour ** 

02 
04 

02 
04 

-Non dispersive Infrared (NDIR) 
Spectroscopy 

Ammonia (NH3), µg/m3 Annual * 
24 Hours ** 

100 
400 

100 
400 

-Chemiluminescence 
-Indophenol blue method 

Benzene (C6H6), µg/m3 Annual * 
 

05 05 -Gas Chromatography  (GC) 
based continuous analyzer 
-Adsorption and desorption 
followed by GC analysis 

Benzo(a)Pyrene (BaP) 
Particulate phase only, 
ng/m3 

Annual * 
 

01 01 -Solvent extraction followed 
byHPLC/GC analysis 

Arsenic (As), ng/m3 Annual * 
 

06 06 -AAS/ICP Method after  sampling 
on EPM 2000 or equivalent filter 
paper 

Nickel (Ni), ng/m3 Annual * 
 

20 20 -AAS/ICP Method after  sampling 
on EPM 2000 or equivalent filter 
paper 
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Location of Air & Noise Monitoring Stations in BCCL

CMPDI
ISO 9001 Company

Monitoring Stations

BHARAT COKING COAL LIMITED

Air & Noise Sampling Locations



15 

 

 

SW3

SW13

SW4

SW5

SW6

SW7

SW8

SW10

SW9

SW11

SW12

SW14

SW15

SW16

SW17

SW18

SW19

SW20

SW22

SW21

SW26

SW25

SW24

SW23

SW28

SW27

SW30

SW31

SW33

SW34

Water Sampling Locations in BCCL

SW29

SW35

SW36

SW32

Cluster Suface Water Name of

River/ Nala

/ Jore

Mine/ 

Effluent 

Water

Sampling 

Location

Ground 

Water

Sampling 

Location

I SW1, SW2
Jamunia 

River
MW1

Damoda 

Area
GW1

Ghutway 

Village

II SW3, SW4
Khudia 

Nala
MW2

Block II 

OCP
GW2

Joyrampur

Village

III
SW4, SW5, 

SW6, SW7

Khudia 

Nala, 

Bagdigi 

Nala

MW3
Govindpur

Colliery
GW3

Jogidih

Village

IV
SW8, SW11, 

SW9, SW10

Katri River, 

Kumari 

Jore

MW4 Chotudih GW4
Kankanee 

Village

V
SW12, SW13, 

SW15

Jarian 

Nala, Ekra 

Nala

MW5 Mudidih GW5 Nichitpur

VI SW14, SW15 Ekra Nala MW6

East 

Bassuria 

UGP

GW6
Bansjora 

Borewell

VII SW16, SW17 Kari Jore MW7
Dhansar 

UGP
GW7 Hurriladih

VIII SW18, SW19 Kashi Jore MW8
Dobari 

UGP
GW8 Ghanudih

IX SW19, SW20 Kashi Jore MW9 Jeenagora GW9 Lodna

X SW21, SW22
Damodar 

River
MW10

Bhowrah 

North
GW10

Bhowrah 

South

XI
SW23, SW24, 

SW25, SW26

Jarian 

Nala, 

Damodar 

River

MW11
Bhagaband

h UGP
GW11 Bhagabandh

XII SW27, SW28 Katri River MW12 Kapuria GW12 Kapuria

XIII SW29, SW30
Damodar 

River
MW13

Murulidih 

(20/21)
GW13 Murilidih

XIV SW31, SW29
Damodar 

River
MW14 Lohapatti GW14 Lohapatti

XV SW5, SW32
Khudia 

Nala
MW15

Kharkharee 

UGP
GW15 Kharkharee

XVI SW33, SW34
Khudia 

River
MW16

Dahibari 

OCP
GW16

Patlabari 

Village

XVII SW35, SW36
Barakar 

River
MW17

Damagoria 

Colliery
GW17 Chaptoria

INDEX

MW13

(U/S, D/S)

Pit 1

CMPDI
ISO 9001 Company

MONITORING STATIONS

BHARAT COKING COAL LIMITED

WATER SAMPLING LOCATIONS
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DETAILS OF THE REPORT 

 

Sl 
No. 

ITEMS INFORMATIONS 

1 Geographical Area Jharia Coalfield (JCF): 453 sq. km. 
Raniganj Coalfield (RCF part): 19.64 sq. km. (Cluster-XVI area only) 

2 Major Physiographic 
Units 

Dissected Pediplain with surface Reduced Level (RL) varies from 
160 m to 220 m above mean sea level (AMSL) in JCF and 100 m to 
140 m AMSL in RCF. 

3 Drainage System  Damodar River is the master drainage flowing along western 
boundary of the JCF. Jamunia River, Khudia River, Katri River, 
Jarian Nala, Ekra Jore, Kari Jore, Kashi Jore, Chatkari Jore and 
their tributaries are flowing through the JCF area. 
 
Damodar River, Barakar River is the master drainage of the part of 
RCF area (CV Area). 

4 Annual Rainfall Jharkhand State – 1264.0 mm  
Dhanbad District - 1271.60 mm  
(Source: Rainfall Statistics of India-2018, IMD, Ministry of Earth Sciences) 
Normal Rainfall – 1296.30 mm 
Dhansar Mine Rescue Station – 1315 mm (2018) 

5 Geological Formations Gondwana Formation 
(Talchir Formation, Barakar Formation, Barren Measure & Raniganj 
Formation) 

6 Aquifer System Top Unconfined/Phreatic Aquifer – average thickness 25 m  
Semi-confined to confined Aquifer – average thickness 50–200 m 

7 Hydrogeological 
properties 
 

Unconfined Aquifer (Damoda BJ Section & Block-III): 
Hydraulic Conductivity – upto 0.50 m/day 
Transmissivity – 10 - 42 m2/day 
 
Semi-confined to confined Aquifer (Sitanala & Kumari Block): 
Hydraulic Conductivity – 0.0006-1.44 & 0.05-0.0027 m/day 
Transmissivity – 0.06 – 0.573 m2/day 

8 Groundwater Level 
Monitoring 
Network 

Out of total 254 no of monitoring stations 63 nos located within core 
mining area and rest comes within Buffers zone. 
60 Nos. of Groundwater monitoring well (Dug Wells) network is 
established by CMPDI to record groundwater level data in and 
around the Core Zone of JCF and 3 Nos. of Groundwater monitoring 
well (Dug Wells) in RCF (CV Area). 

9 Groundwater Levels 
Below Ground Level (bgl) 

JCF area: 
Pre-monsoon – 0.95 to 15.88 m (Avg. 5.46 m bgl) in ‘2019 
Post-monsoon – 0.45 to 05.95 m (Avg. 2.34 m bgl) in ‘2019 
RCF area (part): 
Pre-monsoon – 1.60 to 9.35 m (Avg. 5.29 m bgl) in ‘2019 
Post-monsoon – 0.80 to 3.88 m (Avg. 2.10 m bgl) in ‘2019 

10 Groundwater Quality Potable (Annexure- IV) 

11 Proposed 
Piezometers 

New piezometers (23 nos.) have been proposed to monitor impact 
of coal mining on groundwater regime within the coalfield area (JCF 
& part of RCF) for maximum depth upto 290 m to monitor deeper 
aquifers. 

12 Stage of Groundwater 
Development (CGWB) 

Dhanbad District-76.30%  
(GWRE-2017) 
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1.0 INTRODUCTION 

 

1.1 CLIMATE, TEMPERATURE & RAINFALL 

 

The Jharia Coalfield (JCF) and part of Raniganj Coalfield (RCF) area in Dhanbad 

District belongs to sub-humid tropical climatic region. The maximum temperature 

during summer shoots upto 45o C and falls between 10o C to 5o C in winter. The 

maximum rainfall occurs during the period between June and September.   

 

The annual rainfall in the Dhanbad District is 1240.70 mm (Rainfall Statistics of India-

2017, IMD (Ministry of Earth Sciences), has been considered. The non-monsoon 

rainfall in the District is 259.50 mm (Winter-9.50 mm, Pre-monsoon-73.80 mm and 

Post-monsoon-176.20 mm) and the monsoon rainfall is 981.30 mm of total annual 

rainfall. Monsoon Rainfall is around 80% of total annual rainfall in 2017 in Dhanbad 

District. Rainfall is the primary source of groundwater recharge. The normal rainfall 

of Jharkhand is 1296.30 mm (2015) as documented in MOSPI, Govt. of India. 

 

1.2 GEOMORPHOLOGY 

 

Northern part of the JCF area is covered with hills and thin forest. In general, the 

altitude varies from 220 m AMSL in Barora area (Cluster-I) to 160 m above mean 

sea level (AMSL) in Sudamdih area (Cluster-X). Pediplains are developed over 

sedimentary rocks or Gondwana formation consisting of Sandstone, Shale, coal, etc. 

Dissected pediplains are developed over Gondwana formations found in Jharia, 

Baghmara, Katras areas etc. However, in RCF (part) areas the altitude varies from 

100 m to 140 m AMSL (Cluster-XVI). The general slope of the topography is towards 

south, i.e. Damodar River. 
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1.3 DRAINAGE 

 

The drainage pattern of the area is dendritic in nature. The drainage system of the 

area is the part of Damodar sub-basin. All the rivers that originate or flow through the 

coalfield area have an easterly or south easterly course and ultimately joins 

Damodar River, the master drainage. The drainage of the JCF is mainly controlled 

by Jamuniya River (5th order), Khudia nala (3rd order), Katri River (4th) and Chatkari 

nala (3rd order) flowing from north to south and joins Damodar River. Whereas, 

Barakar River and Khudia River are controlling the drainage pattern of RCF (part) 

and joins Damodar River in the south. Damodar River is the main drainage channel 

and flows from west to east along the southern boundary of JCF and RCF. 

The drainage map of the JCF and part of RCF has been prepared on topographic 

map of scale 1:50,000 (Figure No-1). The watershed of all tributary rivers (Jamuniya 

River to Barakar River) falls within the north-western part of Damodar sub-basin 

which comes under Lower Ganga Basin. 

Besides, a large number of ponds/tanks are distributed in and around JCF, out of 

which one prominent lake is located at Topchanchi in the north-west part. Two 

reservoirs, Maithon dam in Barakar River and Panchet dam in Damodar River near 

to Chanch Victoria Area of BCCL (part of RCF) are the main source of water supply 

to the nearby area. Jharia Water Board, Damodar Water Supply Scheme and 

Mineral Area Development Authority (MADA) are supplying water. 

 
2.0 GROUNDWATER SYSTEM 
 

2.1 GEOLOGY OF THE AREA 

 

The Jharia Coalfield covers an area of 453 sq. km. located in Dhanbad District, 

Jharkhand. The non-coal bearing Talchir Formation is exposed in patches along the 

northern fringe of the Coalfield. The Barakar Formation which overlies the Talchir is 

covering the most part of the Jharia Coalfield and having an area of 218 sq. km. This 

is successively overlain by the non-coal bearing Barren Formation which is mainly 

exposed in the central part of the Coalfield. This, in turn, is overlain by the Raniganj 

formation (Coal Bearing horizon) in the south-western part of the Coalfield and 

covers an area of 54 sq. km. 
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Chanch-Victoria Area which is located in the western part of Raniganj Coalfield. The 

Raniganj coalfield represents the eastern most coal basin in the Damodar Valley 

Region and located in Burdwan District, West Bengal. The Coalfield is almost 

elliptical in shape and covers an area of about 1530 sq. km. out of which only 35 sq. 

km. comes under leasehold area of BCCL out of which 19.64 sq. km is the study 

area (Cluster-XVI only). The coal bearing formations of the area belongs to Barakar 

Formation of the Lower Gondwana. 

 

2.2 HYDROGEOLOGY OF THE STUDY AREA 

 

The permeable formations mainly composed of sandstone behave as aquifer units. 

The coal seam and shales developed in the area act as impermeable beds i.e. 

aquiclude. The aquifer materials of Gondwana Formation are constituted of fine to 

coarse grained sandstone having primary porosity of intergranular void space. The 

secondary porosity formed due to presence of faults, fracture, joints, etc. Sandstone 

of Gondwana formations in JCF and RCF are very hard, compact and cemented 

sandstone and forming less potential aquifer, particularly the deeper aquifer system. 

The secondary porosity along with primary porosity forms a conduit system making 

these formations good aquifers for movement and storage of ground water. 

 

2.3 AQUIFER DISPOSITION 

 

The aquifer system for shallow and deeper aquifer has been established through 

hydrogeological studies, exploration, surface and subsurface geophysical studies in 

the JCF and RCF (part) covering all geological formations. The aquifer can be 

divided into two zones – Un-confined/Phreatic (shallow) and Semi-confined to 

confined (deeper) aquifer. 

 

PHREATIC/UN-CONFINED AQUIFER 

The top aquifer occurred above the top most coal seam/shale bed is called un-

confined or water table aquifer and it consists of relatively permeable formation such 

as weathered sandstone and loose soil. The thickness of the un-confined aquifer is 

varying from few meters to 50 m. This un-confined aquifer is more potential than 

deep seated semi-confined to confined aquifer. 
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SEMI-CONFINED TO CONFINED AQUIFER 

The semi-confined to confined aquifer consisting of sandstone bed is sandwiched 

with coal seams/shale beds and multiple aquifer system developed due to presence 

of multiple numbers of coal seams/shale beds.   With the presence of intercalated 

shale and carbonaceous shale beds and reduction in permeability with depth, the 

lower aquifers are poor in potential. 

 

2.4 AQUIFER PARAMETERS 

 

PHREATIC/UN-CONFINED AQUIFER – The wells are tested by CMPDI for 

determination of aquifer parameters in Damuda (BJ Section) and Block-III area of 

JCF. The hydraulic conductivity of the un-confined aquifer is 0.50 m/day as 

computed from pumping tests on the wells. The transmissivity of the unconfined 

aquifer ranges from 10.68 m2 /day to 41.48 m2 /day. 

SEMI-CONFINED TO CONFINED AQUIFER – Below the un-confined aquifer, the 

sandstone partings in-between impervious layers of shale and coal seams is 

designated as semi-confined / confined aquifers. The sandstones in these aquifers 

are fine to coarse grained, hard and compact with very low porosity. Mostly 

groundwater occurs in the weak zones formed due to weathering, fracture, faults, 

which create the secondary porosity. The hydrogeological parameter has been 

determined by CMPDI in Sitanala Block by conducting aquifer performance test 

(APT). The hydraulic conductivity (K) of semi-confined aquifer in Barakar Formation 

ranges from 0.0006 m/day to 1.44 m/day. The hydrogeological parameter has also 

been determined at Kumari OCP Block in the central JCF by conducting aquifer 

performance test. The hydraulic conductivity (K) of semi-confined aquifer in Barakar 

Formation in this area ranges from 0.0027 m/day to 0.05 m/day. 

 

Aquifer Type Hydraulic 
Conductivity (m/day) 

Transmissivity 
(m2 /day) 

Remarks 

Unconfined 0.50 10.68 – 41.48 Site: Damuda (BJ Section) and 
Block-III area 

Semi-confined 0.0006 – 1.44 (1) 

0.0027 – 0.05 (2) 

- Site: (1): Sitanala Block 
(2): Kumari Block 
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3.0 GROUNDWATER LEVEL MONITORING 

 
To collect the representative groundwater levels in the study area, CMPDI has 

established a monitoring network of total 254 monitoring stations out of which 64 

located within core zone and rest comes within Buffer zone. 60 dug wells within JCF 

and 04 dug wells within RCF (part) area (Details of the Hydrograph stations & water 

level are given in Annexure-I, IIA & IIB) spread over the entire BCCL leasehold 

area, Figure No-1. Water level monitoring in 254 hydrograph stations has been done 

in pre-monsoon as well as in post monsoon whereas in 64 stations monitoring done 

in quarterly (March, May, August and November month of 2018) basis. 

 

Depth to water level of the water table depict the inequalities in the position of water 

table with respect to ground surface and is useful in delineating recharge / discharge 

areas, planning of artificial recharge structure and shows the overall status of the 

groundwater level in the area. Historical groundwater level (GWL) of entire JCF and 

part of RCF with fluctuation, GWL of Non-mining / Mining areas and GWL of the 

Cluster of Mines of BCCL are shown in this report to assess the effect of Coal mining 

activity in the groundwater regime in and around the Coalfield area. 

 

Mining is a dynamic phenomenon. The mining activity creates dis-equilibrium in 

environmental scenario of the area and disturbs the groundwater conditions/regime 

in particular. The impact on shallow water regime due to mining activity can be 

broadly viewed as under: 

 Historical GWL with annual fluctuation over the years 

 GWL scenario in Non-mining and Mining area (OC/UG mines) 

 GWL scenario of Cluster of mines of BCCL 

 

 
*Construction of piezometers within Jharia Coalfield and part of Raniganj Coalfield to monitor 

groundwater level of deeper aquifers is already in progress. 



  CMPDI 

________________________________________________________________________ 

________________________________________________________________________ 
JOB NO – 200419012  7 

3.1 HISTORICAL GROUNDWATER LEVEL 
 
  
Historical GWL of JCF and part of RCF are given from 2005 to 2019 of CMPDI 

monitoring stations (total 63 stations within Coalfield area). Pre-monsoon and Post-

monsoon GWL with Fluctuation has been mentioned below in the table. 

 

Table No – 1: Historical Groundwater Level 
 

 
 

Period 

(Water level in metre below ground level) 

Pre-Monsoon (April/May) Post-Monsoon (Nov/Dec) Fluctuation 

From To Average From To Average From To Average 

J
C

F
 

2005 0.07 19.08 6.29 0.84 12.13 3.20 0.12 12.45 3.21 

2007 0.40 19.27 5.66 0.35 8.21 2.87 0.02 16.15 2.96 

2008 0.45 18.35 5.42 0.35 14.20 3.62 0.03 9.22 2.45 

2010 0.85 14.47 5.24 0.10 15.88 4.48 0.02 5.55 1.54 

2012 1.27 18.68 5.58 0.15 7.80 2.72 0.08 13.45 2.96 

2013 0.70 19.20 5.65 0.45 8.35 2.77 0.29 15.88 3.17  

2014 0.70 16.28 4.92 0.75 14.98 3.27 0.25 10.15 2.17 

2015 1.38 17.20 6.00 0.45 14.58 3.92 0.28 7.62 2.15 

2016 0.78 16.73 5.64 0.30 12.43 3.19 0.23 6.35 2.88 

2017 0.67 16.28 5.61 0.15 6.97 2.41 0.10 12.10 3.25 

2018 1.20 14.58 5.55 0.40 7.17 2.83 0.20 9.45 2.68 

2019 0.95 15.88 5.46 0.45 5.95 2.34 0.20 13.40 3.05 

 

R
C

F
 (

p
a
rt

) 

2008 5.02 10.50 7.59 2.85 4.90 3.71 1.82 6.60 3.87 

2010 2.20 8.85 4.74 2.78 9.58 4.63 0.68 1.10 0.89 

2011 3.57 8.02 4.98 2.50 6.21 3.75 0.55 1.90 1.23 

2012 3.10 7.34 4.59 1.55 7.00 3.66 0.05 2.78 0.94 

2013 1.70 9.87 6.54 2.90 8.85 4.71 1.02 5.54 2.84 

2014 3.27 6.48 4.57 2.13 3.03 2.63 0.54 3.45 1.94 

2015 3.38 9.52 5.33 2.68 8.20 5.11 1.06 1.32 1.81 

2016 3.61 10.65 6.24 0.90 6.50 3.18 1.63 4.40 3.06 

2017 1.93 5.80 3.25 1.63 3.78 2.47 1.63 3.78 0.78 

2018 2.34 8.70 4.35 1.75 5.70 2.75 0.41 2.55 1.59 

2019 1.60 9.35 5.29 0.80 3.88 2.10 0.80 5.47 3.20 
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3.2 GROUNDWATER LEVEL SCENARIO IN NON-MINING/MINING AREA 
 
 
Depth to water level (DTW) range in different formations with respect of mining and 

non-mining areas is summarized in the Table No-2.  

 

Table No – 2: Depth to water table 
 

Formation Area DTW (bgl, m)  
[Year-2019] 

Average GWL (m)  

Pre-monsoon 
(Apr/May) 

Post-monsoon 
(Nov/Dec) Pre-

monsoon 
Post- 
monsoon 

Sedimentary 
(Gondwana) 

Non-mining 1.30-11.22 0.65-4.52 5.50 2.50 

Mining OC 0.95-12.60 0.45-5.95 5.16 2.21 

UG 1.20-15.88 0.55-4.57 5.95 2.74 

Metamorphics Peripheral part of the 
Coalfield 

0.45-15.10 0.35-9.20 7.15 3.95 

 
 
The study revealed that water table is in shallow depth and there is no significant 

stress in the water table due to coal mining activity. Mining and Non-mining areas 

shows barely any difference in water table condition in the JCF and RCF (part) area. 

The average hydraulic gradient of the water table within mining and non-mining 

areas is given in Table No-3. There is no significant change in hydraulic gradient has 

been observed. Relatively steep gradient near active opencast mining areas w.r.t., 

Non-Mining, Underground mines and Metamorphics areas is observed. 

 

Table No – 3: Average hydraulic gradient 
 

Sl. 

No 

Formation Area Average hydraulic gradient 

1 Sedimentary 

(Gondwana) 

Non-Mining 1.5 X 10-3 to 2.0 X 10-3   

2 Mining OC 5.0X 10-2 to 4.0 X 10-3 

3 UG 2.0 X 10-2 to 3.0 X 10-3 

4 Metamorphics Peripheral part of 

the Coalfield 

1.0 X 10-3 to 2.0 X 10-3 
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3.3 QUARTERLY GROUNDWATER LEVEL, CLUATER OF MINES (BCCL) 
 
 
3.3 A  Monitoring of Ground Water Levels of Cluster-I 
 
 
Cluster-I (Damuda Group of Mines) consisting of Damoda (BJ and Gutway section) 

UG, Damoda (Albion section) OCP, proposed Damoda (B.J.section) OCP and 

Closed Gutway OCP of Barora Area of BCCL. It is located in the extreme western 

part of JCF in Bokaro district of Jharkhand. 

 

The present leasehold area of Cluster-I is 575 Ha. The Damoda block area is 

marked by more or less flat and gently undulating topography. The RL varies from 

179 m to 208 m AMSL and the general slope of topography is towards east. 

Jamuniya River, Kari Jore, Podo Jore and its tributaries are controlling the drainage 

system of the area. The area comes under the watershed of Jamuniya River. 

 

4 hydrograph stations (B-15, B-21A, B51 and B-53) are located in the core zone of 

the mine area. Water level monitoring in these monitoring stations has been done in 

the months of May, August, November‘2019 and January’2020, the Ground water 

level data is enclosed in the table below: 

 

Sl 
No. 

Well  
No. 

Location Water level (bgl in meters) 

May’19 Aug’19 Nov’19 Jan’20 

1 B-15 Bera Basti 1.90 0.45 1.65 2.65 

2 B-21A Dugdha 9.45 1.90 - - 

3 B-51 Taranga 5.10 1.10 2.70 2.90 

4 B-53 Karmatanr 3.22 0.97 1.42 2.12 

Average WL (bgl) 4.92 1.11 1.92 2.56 

 
 

Ground Water Level (in bgl) varies from 1.90 to 9.45 m during May’19, 0.45 to 1.90 

m during August’19, 1.42 to 2.70 m during November’19 and 2.12 to 2.90 m during 

January’20 within the Core Zone of Cluster-I area. 
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3.3 B  Monitoring of Ground Water Levels of Cluster-II 
 
 
Cluster-II consists of seven mines namely; Block-II mixed mine (OCP & UGP), 

Jamunia OCP, Shatabdi OCP, Muraidih mixed mine (OCP & UGP) and Phularitand 

OCP is under administrative control of Block-II Area and Barora Area of BCCL. It is 

located in the extreme western part of Jharia Coalfield in Dhanbad district of 

Jharkhand.  

 

The present leasehold area of Cluster-II is 2025.71 Ha. The Damoda block area is 

marked by more or less flat and gently undulating topography. The RL varies from 

176 m to 235 m AMSL. Jamuniya River, Khudia River and its tributaries are 

controlling the drainage system of the area. The area comes under the watershed of 

Jamuniya River and Khudia River. 

 

5 hydrograph stations (B-1, B-59, B-60, B-61A and B-62A) are located in the core 

zone of the mine area. Water level monitoring in these monitoring stations has been 

done in the months of May, August, November‘2019 and January’2020, the Ground 

water level data is enclosed in the table below: 

 

Sl 
No. 

Well  
No. 

Location Water level (bgl in meters) 

May’19 Aug’19 Nov’19 Jan’20 

1 B-1 Muraidih 3.18 1.33 1.73 1.98 

2 B-59 Khodovaly 6.20 0.80 0.90 1.20 

3 B-60 Bahiyardih 8.13 1.23 3.23 4.93 

4 B-61A Kesargora 3.32 1.39 0.52 1.12 

5 B-62A Sadiyardih 7.55 2.80 3.25 4.95 

Average WL (bgl) 5.68 1.51 1.93 2.84 

 

 

Ground Water Level (in bgl) varies from 3.18 to 8.13 m during May’19, 0.80 to 2.80 

m during August’19, 0.52 to 3.25 m during November’19 and 1.12 to 4.95 m during 

January’20 within the Core Zone of Cluster-II area. 
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3.3 C  Monitoring of Ground Water Levels of Cluster-III 
 
Cluster-III consists of nine mines namely, Jogidih UG, Maheshpur UG, South 

Govindpur UG, Teturiya UG, Govindpur UG, New Akashkinaree mixed mine (OC & 

UG) and Kooridih/Block-IV mixed mine (OC & UG) under the administrative control 

of Govindpur Area of BCCL. This Cluster of mines is located in western part of Jharia 

Coalfield in Dhanbad district of Jharkhand. 

 

The present leasehold area of Cluster-III is 1420.0 Ha. The area is plain with gentle 

undulation with RL varies from 160 m to 208.80 m AMSL. The general slope of the 

area is towards south. Khudia River, Baghdihi Jore, Katri River and its tributaries are 

controlling the drainage system of the area. The area comes under the watershed of 

Khudia River. 

 

5 hydrograph stations (A-12, A-25, A-29, B-14 and B-60) are located in the core 

zone of the mine area. Water level monitoring in these monitoring stations has been 

done in the months of May, August, November‘2019 and January’2020, the Ground 

water level data is enclosed in the table below: 

 

Sl 
No. 

Well  
No. 

Location Water level (bgl in meters) 

May’19 Aug’19 Nov’19 Jan’20 

1 A-12 Jamua 2.10 0.29 0.45 0.75 

2 A-25 Sinidih 6.08 1.43 1.93 2.48 

3 A-29 Dharmaband 4.85 1.20 3.40 3.65 

4 B-14 Mathadih 2.24 0.54 0.94 2.04 

5 B-60 Sonardih 8.13 1.23 3.23 4.93 

Average WL (bgl) 4.68 0.94 1.99 2.77 

 

 

Ground Water Level (in bgl) varies from 2.10 to 8.13 m during May’19, 0.29 to 1.43 

m during August’19, 0.45 to 3.40 m during November’19 and 0.75 to 4.93 m during 

January’20 within the Core Zone of Cluster-III area. 
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3.3 D  Monitoring of Ground Water Levels of Cluster-IV 
 
 
Cluster-IV consists of six mines namely, Salanpur UG, Katras-Choitudih UG, 

Amalgamated Keshalpur & West Mudidih OC, Amalgamated Keshalpur & West 

Mudidih UG, Amalgamated Angarpathra & Ramkanali UG and closed Gaslitand UG 

of Katras Area of BCCL. It is located in the north-central part of Jharia Coalfield in 

Dhanbad district of Jharkhand.  

 

The present leasehold area of Cluster-IV is 1123.79 Ha. The area has a general 

undulating topography, with an overall gentle south-westerly slope. The RL varies 

from 182 m to 216 m AMSL. Katri River, Kumari Jore and its tributaries are 

controlling the drainage pattern of the area. The area comes under the watershed of 

Katri River. 

 

4 hydrograph stations (A-26, A28A, B-64 and B-65A) are located in the core zone of 

the mine area. Water level monitoring in these monitoring stations has been done in 

the months of May, August, November‘2019 and January’2020, the Ground water 

level data is enclosed in the table below: 

 

Sl 
No. 

Well  
No. 

Location Water level (bgl in meters) 

May’19 Aug’19 Nov’19 Jan’20 

1 A-26 Malkhera 6.58 2.23 3.33 3.83 

2 A28A Lakarka 2.45 1.25 3.15 3.60 

3 B-64 Keshalpur 0.95 0.30 0.45 1.20 

4 B-65A Jhinjipahari 11.05 1.85 0.95 2.95 

Average WL (bgl) 5.26 1.41 1.97 2.90 

 

 

Ground Water Level (in bgl) varies from 0.95 to 11.05 m during May’19, 0.30 to 2.23 

m during August’19, 0.45 to 3.33 m during November’19 and 1.20 to 3.83 m during 

January’20 within the Core Zone of Cluster-IV area. 
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3.3 E  Monitoring of Ground Water Levels of Cluster-V 
 
 
Cluster-V consists of twelve mines namely; Tetulmari OC & UG mine, Mudidih OC & 

UG mine, Nichitpur OC, Sendra Bansjora OC & UG, Bansdeopur OCP (proposed) & 

UG, Kankanee OC & UG and closed Loyabad UG under the administrative control of 

Sijua Area of BCCL. This Cluster of mines is located in northern part of Jharia 

Coalfield in Dhanbad district of Jharkhand. 

 

The present leasehold area of Cluster-V is 1957.08 Ha. The area has a general 

undulating topography, with an overall gentle south westerly slope. The RL varies 

from 210 m to 170 m AMSL. Jarian Nala, Nagri Jore, Ekra Jore and its tributaries are 

controlling the drainage pattern of the area. The area comes under the watershed of 

Jarian Nala and Ekra Jore. 

 

4 hydrograph stations (A-3, A-16, A-27 and D-23) are located in the core zone of the 

mine area. Water level monitoring in these monitoring stations has been done in the 

months of May, August, November‘2019 and January’2020, the Ground water level 

data is enclosed in the table below: 

 

Sl 
No. 

Well  
No. 

Location Water level (bgl in meters) 

May’19 Aug’19 Nov’19 Jan’20 

1 A-3 Sijua 3.47 0.32 0.47 0.62 

2 A-16 Ekra 5.45 1.65 1.95 4.55 

3 A-27 Tetulmari 2.40 0.15 0.92 1.30 

4 D-23 Jogta 4.70 1.65 1.40 1.50 

Average WL (bgl) 4.01 0.94 1.19 1.99 

 

 

Ground Water Level (in bgl) varies from 2.40 to 5.45 m during May’19, 0.15 to 1.65 

m during August’19, 0.47 to 1.95 m during November’19 and 0.62 to 4.55 m during 

January’20 within the Core Zone of Cluster-V area. 
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3.3 F  Monitoring of Ground Water Levels of Cluster-VI 

 

Cluster–VI consists of four coal mines; East Bassuriya OC, Bassuriya UG, Gondudih 

Khas-Kusunda OC, Godhur Mixed Mines (OC and UG) are under the administrative 

control of Kusunda Area of BCCL. This Cluster of mines is located in central part of 

Jharia Coalfield in Dhanbad district of Jharkhand. 

 

The present leasehold area of Cluster-VI is 876.55 Ha. The area has a general 

undulating topography with general slope towards south. The RL varies from 180 m 

to 240 m AMSL. Ekra Jore, Kari Jore and their tributaries are controlling the drainage 

pattern of the area. The area comes under the watershed of Ekra Jore and Kari Jore. 

 

2 hydrograph stations (D-25 and D-30) are located in the core zone of the mine 

area. Water level monitoring in these monitoring stations has been done in the 

months of May, August, November‘2019 and January’2020, the Ground water level 

data is enclosed in the table below: 

 

Sl 
No. 

Well  
No. 

Location Water level (bgl in meters) 

May’19 Aug’19 Nov’19 Jan’20 

1 D-25 Godhur 9.90 4.35 5.38 5.50 

2 D-30 Borkiboa 4.60 0.38 0.75 1.95 

Average WL (bgl) 7.25 2.37 3.07 3.73 
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3.3 G  Monitoring of Ground Water Levels of Cluster-VII 

 

Cluster-VII consists of fourteen mines namely; Dhansar mixed mine, Kusunda OCP, 

Viswakarma OCP, Industry UG (closed), Alkusa UG, Ena OCP, S.Jharia/Rajapur 

OCP, Burragarh UG, Simlabahal UG, Hurriladih UG, Bhutgoria UG, Kustore UG 

(closed) and E.Bhuggatdih UG (closed) under the administrative control of Kusunda 

Area and Kustore Area of BCCL. This Cluster of mines is located in east central part 

of Jharia Coalfield in Dhanbad district of Jharkhand. 

 

The present leasehold area of Cluster-VII is 2127.70 Ha. The area has a general 

undulating topography with general slope towards south. The RL varies from 172 m 

to 221 m above M.S.L. Kari Jore, Chatkari Jore and its tributaries are controlling the 

drainage pattern of the area. The area comes under the watershed of Kari Jore and 

Chatkari Jore. 

 

7 hydrograph stations (D-3, D-4, D-33, D-34, D-47, D-55 and D-80) are located in 

the core zone of the mine area. Water level monitoring in these monitoring stations 

has been done in the months of May, August, November‘2019 and January’2020, 

the Ground water level data is enclosed in the table below: 

 

Sl 
No. 

Well  
No. 

Location Water level (bgl in meters) 

May’19 Aug’19 Nov’19 Jan’20 

1 D-3 Dhansar 1.75 1.05 1.30 1.45 

2 D-4 Jharia 2.81 1.16 1.71 2.16 

3 D-33 Kustore 2.35 0.25 1.65 2.35 

4 D-34 Kusunda 4.75 2.10 2.40 2.55 

5 D-47 Parastanr 4.55 1.90 4.35 4.20 

6 D-55 Hariladih 8.42 2.97 5.47 8.62 

7 D-80 Bastacolla 5.00 2.30 3.05 3.80 

Average WL (bgl) 4.23 1.68 2.85 3.59  

 

Ground Water Level (in bgl) varies from 1.75 to 8.42 m during May’19, 0.25 to 2.97 

m during August’19, 1.30 to 5.47 m during November’19 and 1.45 to 8.62 m during 

January’20 within the Core Zone of Cluster-VII area. 
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3.3 H  Monitoring of Ground Water Levels of Cluster-VIII 

 
 
Cluster-VIII consists of ten mines namely; Bastacolla mixed mines (OC & UG), Bera 

mixed mines (OC & UG), Dobari UG, Kuya mixed (OC & UG), proposed Goluckdih 

(NC) OC, Ghanoodih OC and Kujama OC under the administrative control of 

Bastacolla Area of BCCL. This Cluster of mines is located in eastern part of Jharia 

Coalfield in Dhanbad district of Jharkhand. 

 
The present leasehold area of Cluster-VIII is 1200.41 Ha. The area has a general 

undulating topography with general slope towards south and south-west. The ground 

elevation in the area ranges from 175 m to 221 m AMSL. Chatkari Jore, Tisra Jore 

and its tributaries controlling the drainage pattern of the area. The area comes under 

the watershed of Chatkari Jore. 

 

4 hydrograph stations (D-8, D-43, D-49 and D-51) are located in the core zone of the 

mine area. Water level monitoring in these monitoring stations has been done in the 

months of May, August, November‘2019 and January’2020, the Ground water level 

data is enclosed in the table below: 

 

Sl 
No. 

Well  
No. 

Location Water level (bgl in meters) 

May’19 Aug’19 Nov’19 Jan’20 

1 D-8 Alokdiha 4.80 1.95 2.85 4.25 

2 D-43 Alagdih 7.35 3.55 2.70 4.25 

3 D-49 Galucdih 1.75 0.60 1.50 1.25 

4 D-51 Chankuiya 9.95 8.05 5.75 7.75 

Average WL (bgl) 5.96 3.54 3.20 4.38 

 
 

Ground Water Level (in bgl) varies from 1.75 to 9.95 m during May’19, 0.60 to 8.05 

m during August’19, 1.50 to 5.75 m during November’19 and 1.25 to 7.75 m during 

January’20 within the Core Zone of Cluster-VIII area. 
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3.3 I  Monitoring of Ground Water Levels of Cluster-IX 

 
 
Cluster-IX consists of eight mines namely; North Tisra/South Tisra Expansion OCP, 

Lodna UG, Bagdigi UG, Bararee UG and Joyrampur UG and Jealgora UG (closed) 

are under the administrative control of Lodna Area of BCCL. This Cluster of mines is 

located in eastern part of Jharia Coalfield in Dhanbad district of Jharkhand. 

 
The present leasehold area of Cluster-IX is 1942.12 Ha. The topography of the area 

is undulating with gentle slope towards south. The RL varies from 221 m to 188.44 m 

AMSL. Chatkari Jore, Tisra Jore, Sulunga Jore and its tributaries controlling the 

drainage pattern of the area. The area comes under the watershed of Chatkari Jore. 

 

6 hydrograph stations (D-5, D-7, D-39, D-40A, D-41 and D-74) are located in the 

core zone of the mine area. Water level monitoring in these monitoring stations has 

been done in the months of May, August, November‘2019 and January’2020, the 

Ground water level data is enclosed in the table below: 

 

Sl 
No. 

Well  
No. 

Location Water level (bgl in meters) 

May’19 Aug’19 Nov’19 Jan’20 

1 D-5 Jiyalgora 8.25 2.90 4.85 8.20 

2 D-7 Golden Pahari 8.23 1.88 3.28 4.86 

3 D-39 Tilaboni 12.60 4.00 5.95 12.45 

4 D-40A Khapa Dhawra 1.85 1.50 1.45 1.95 

5 D-41 Joyrampur 2.30 0.70 1.25 1.40 

6 D-74 Bhulan Bararee 5.80 2.35 3.57 4.95 

Average WL (bgl) 6.51 2.22 3.39 5.64 

 
 

Ground Water Level (in bgl) varies from 1.85 to 12.60 m during May’19, 0.70 to 4.00 

m during August’19, 1.25 to 5.95 m during November’19 and 1.40 to 12.45 m during 

January’20 within the Core Zone of Cluster-IX area. 
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3.3 J  Monitoring of Ground Water Levels of Cluster-X 
 
 
Cluster-X consists of ten coal mines and one coal Washery namely; Bhowrah North 

mixed mines (UG & OC), Bhowrah South mixed mines (UG, 3 Pit OCP, Chandan 

OCP), Patherdih Mixed mines (UG, Chandan OCP), Sudamdih incline UG mine, 

Sudamdih Shaft UG mine, Amlabad UG (Closed) and Sudamdih Coal Washery 

under the administrative control of Eastern Jharia Area of BCCL.  This cluster of 

mines is located in the eastern part of Jharia Coalfield in Dhanbad district of 

Jharkhand. 

 

The present leasehold area of Cluster-X is 2057.47 Ha. The area has an undulating 

topography with gentle slope towards south and south east. The RL varies from 185 

m to 150.0 m AMSL. Gaurkuthi Nala and few seasonal streams are controlling the 

drainage pattern of the area. The area comes under the watershed of Damodar 

River. 

 

4 hydrograph stations (A-19, D-35, D-36 and D-77) are located in the core zone of 

the mine area. Water level monitoring in these monitoring stations has been done in 

the months of May, August, November‘2019 and January’2020, the Ground water 

level data is enclosed in the table below: 

 

Sl 
No. 

Well  
No. 

Location Water level (bgl in meters) 

May’19 Aug’19 Nov’19 Jan’20 

1 A-19 Bhowrah 4.85 0.95 3.43 4.95 

2 D-35 Patherdih 8.00 3.15 3.80 5.90 

3 D-36 Sudamdih 1.20 0.10 0.55 0.65 

4 D-77 Amlabad 6.40 2.80 3.20 4.50 

Average WL (bgl) 5.11 1.75 2.75 4.00 

 

Ground Water Level (in bgl) varies from 1.20 to 8.00 m during May’19, 0.95 to 3.15 

m during August’19, 0.55 to 3.80 m during November’19 and 0.65 to 4.95 m during 

January’20 within the Core Zone of Cluster-X area. 
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3.3 K  Monitoring of Ground Water Levels of Cluster-XI 

 

Cluster–XI consists of eight coal mines and one coal Washery namely; Gopalichak 

UG Project, Kachi Balihari 10/12 Pit UG, Pootkee Balihari Project UG, Bhagaband 

UG, Kendwadih UG (closed), Pootkee UG (closed), Kachi Balihari 5/6 Pit UG 

(closed) are under the administrative control of Pootkee Balihari Area and Moonidih 

UG & Moonidih Washery are under the administrative control of Western Jharia Area 

of BCCL. This Cluster of mines is located in central part of Jharia Coalfield in 

Dhanbad district of Jharkhand. 

 

The present leasehold area of Cluster-XI is 3527.58 Ha. The area has an undulating 

topography with gentle slope towards south. The RL varies from 201 m to 166 m 

AMSL. Katri River, Jarian Nala, Ekra Jore and Kari Jore are controlling the drainage 

of the area. The area comes under the watershed of Katri River and Kari Jore. 

 

4 hydrograph stations (A-17, A-18, A-20 and A-32) are located in the core zone of 

the mine area. Water level monitoring in these monitoring stations has been done in 

the months of May, August, November‘2019 and January’2020, the Ground water 

level data is enclosed in the table below: 

 

Sl 
No. 

Well  
No. 

Location Water below (bgl in meters) 

May’19 Aug’19 Nov’19 Jan’20 

1 A-17 Kachi Balihari 2.94 0.34 2.24 2.42 

2 A-18 Baghaband 2.29 1.09 0.69 1.09 

3 A-20 Gorbudih 4.57 3.32 1.82 4.02 

4 A-32 Baludih 2.75 0.62 0.95 1.65 

Average GW (bgl) 3.14 1.34 1.43 2.30 

 

Ground Water Level (in bgl) varies from 2.29 to 4.57 m during May’19, 0.34 to 3.32 

m during August’19, 0.69 to 2.24 m during November’19 and 1.09 to 4.02 m during 

January’20 within the Core Zone of Cluster-XI area. 
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3.3 L  Monitoring of Ground Water Levels of Cluster-XIII 

 

Cluster-XIII consists of one operating mine i.e. Murulidih 20/21 pits UG mine and six 

abandoned mines (Bhurungiya Colliery, Muchraidih colliery, Hantoodih colliery, 

Padugora colliery, Murulidih colliery, Bhatdee colliery) of Western Jharia Area of 

BCCL. It is located in the south-western part of Jharia Coalfield in Dhanbad district of 

Jharkhand. 

 

The present leasehold area of Cluster-XIII is 1898.62 Ha. The area has an 

undulating topography with gentle slope towards south-east. The maximum RL is 

224 m AMSL in the north-western part of the area whereas the minimum RL is 179 

m AMSL at southern part. The area comes under the watershed area of Jamunia 

River and Katri River. 

  

6 hydrograph stations (A-22, A-23, A-33, A-34, B-25 and B-48) are located in the 

core zone of the mine area. Water level monitoring in these monitoring stations has 

been done in the months of May, August, November‘2019 and January’2020, the 

Ground water level data is enclosed in the table below: 

 

Sl 
No. 

Well  
No. 

Location Water level (bgl in meters) 

May’19 Aug’19 Nov’19 Jan’20 

1 A-22A Nagdah Basti 2.60 1.75 2.00 2.85 

2 A-23 Machhayara 11.97 5.37 3.77 6.57 

3 A-33 Mahuda Washery 3.65 0.55 1.25 1.55 

4 A-34 Mahuda Mosque 6.35 3.45 3.95 5.45 

5 B-25 Mahuda More 4.80 1.38 1.40 3.50 

6 B-48 Mahuda 7.05 2.85 4.35 5.45 

Average GW (bgl) 6.07 2.56 2.79 4.23 

 

Ground Water Level (in bgl) varies from 2.60 to 11.97 m during May’19, 0.55 to 5.37 

m during August’19, 1.40 to 4.35 m during November’19 and 1.55 to 6.57 m during 

January’20 within the Core Zone of Cluster-XIII area. 
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3.3 M  Monitoring of Ground Water Levels of Cluster-XIV 

 

Cluster-XIV consists of two mines namely; Lohapatty UG and Lohapatty Opencast 

Patch (proposed). These are under the administrative control of Western Jharia of 

BCCL. This Cluster of mines is located in western part of Jharia Coalfield in 

Dhanbad district of Jharkhand. 

 

The present leasehold area of Cluster-XIV is 1577.22 Ha. The topography of the 

area is undulating with slope towards south west. The maximum RL is 224 m in the 

north-eastern part whereas the minimum RL is 170 m above mean sea level on the 

south-western part of the area. Jamunia River and its tributaries are controlling the 

drainage of the area. The area comes under the watershed area of Jamunia River. 

 

3 hydrograph stations (B-23, B-24 and B-67) are located in the core zone of the 

mine area. Water level monitoring in these monitoring stations has been done in the 

months of May, August, November‘2019 and January’2020, the Ground water level 

data is enclosed in the table below: 

 

Sl 
No. 

Well  
No. 

Location Water level (bgl in meters) 

May’19 Aug’19 Nov’19 Jan’20 

1 B-23 Lohapatti 2.84 1.12 1.34 2.24 

2 B-24 Telmuchu 4.58 1.23 2.33 3.63 

3 B-67 Simatanr 8.57 3.37 4.35 4.65 

Average GW (bgl) 5.33 1.91 2.67 3.51 

 

 

Ground Water Level (in bgl) varies from 2.84 to 8.57 m during May’19, 1.12 to 3.37 

m during August’19, 1.34 to 4.35 m during November’19 and 2.24 to 4.65 m during 

January’20 within the Core Zone of Cluster-XIV area. 
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3.3 N  Monitoring of Ground Water Levels of Cluster-XV 

 

Cluster–XV consists of four coal mines; Kharkharee UG and Dharmaband UG are 

under the administrative control of Govindpur Area and Madhuband UG & 

Phularitand UG are under the administrative control of Barora Area of BCCL. This 

Cluster of mines is located in western part of Jharia Coalfield in Dhanbad district of 

Jharkhand. 

 

The present leasehold area of Cluster-XV is 1696.55 Ha. The topography of the area 

is undulating with slope towards south west. The maximum RL is 235 m in the 

Kharkharee mine area whereas the minimum RL is 165 m AMSL on the eastern & 

western part of the Cluster. Jamunia River and Khudia River are controlling the 

drainage of the area. The area comes under the watershed area of both Jamunia 

River and Khudia River. 

 

3 hydrograph stations (A-24, B-32A and B-61A) are located in the core zone of the 

mine area. Water level monitoring in these monitoring stations has been done in the 

months of May, August, November‘2019 and January’2020, the Ground water level 

data is enclosed in the table below: 

 

Sl 
No. 

Well  
No. 

Location Water level (bgl in meters) 

May’19 Aug’19 Nov’19 Jan’20 

1 A-24 Pipratanr 15.88 1.73 2.48 4.08 

2 B-32A Madhuband 5.55 1.25 1.70 2.35 

3 B-61A Kesargora 3.35 1.39 0.52 1.12 

Average GW (bgl) 8.25 1.46 1.57 2.52 

 

Ground Water Level (in bgl) varies from 3.35 to 15.88 m during May’19, 1.25 to 1.73 

m during August’19, 0.52 to 2.48 m during November’19 and 1.12 to 4.08 m during 

January’20 within the Core Zone of Cluster-XV area. 
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3.3 O  Monitoring of Ground Water Levels of Cluster-XVI 

 

Cluster-XVI consists of five mines namely, Dahibari-Basantimata OC, Basantimata 

UG, New Laikidih OC, Laikdih Deep UG and Chunch UG under the administrative 

control of Chanch-Victoria Area of BCCL. This cluster of mines is located in the 

western part of Raniganj Coalfield in Dhanbad district of Jharkhand. 

 

The present leasehold area of Cluster-XVI is 1964.21 Ha. The topography of the 

area is undulating with slope towards south west. The area is plain with gently 

undulating with elevation varying from 100 m to 140 m AMSL. The general slope of 

the area is towards southeast. Barakar River and Khudia River are controlling the 

drainage of the area. The area comes under the watershed area of Barakar River. 

 

3 hydrograph stations (DB-22, DB-23, DB-24) are located in the core zone of the 

mine area. Water level monitoring in these monitoring stations has been done in the 

months of May, August, November‘2019 and January’2020, the Ground water level 

data is enclosed in the table below: 

 

Sl 
No. 

Well  
No. 

Location Water level (bgl in meters) 

May’19 Aug’19 Nov’19 Jan’20 

1 DB-22 Dahibari, Niche Basti 4.93 1.38 1.63 1.73 

2 DB-23 Dahibari OC 1.60 0.88 0.80 1.00 

3 DB-24 Dahibari 9.35 3.20 3.88 4.80 

Average GW Level 4.53 1.82 2.10 2.51 

 

Ground Water Level (in bgl) varies from 1.60 to 9.35 m during May’19, 0.88 to 3.20 

m during August’19, 0.80 to 3.88 m during November’19 and 1.00 to 4.80 m during 

January’20 within the Core Zone of Cluster-XVI area. 

 

 



  CMPDI 

________________________________________________________________________ 

________________________________________________________________________ 
JOB NO – 200419012  24 

4.0 GROUNDWATER LEVEL SCENARIO 

 

During the month of May’2019 the depth to water level (in bgl) within 15 nos Cluster 

of mines varies from 0.95 m to 15.88 m with an average of 5.46 m. During the month 

of August’2019 the depth to water level varies from 0.10 m to 8.05 m with an 

average of 1.77 m. During the month of November’2019 the depth to water level 

varies from 0.45 m to 5.95 m with an average of 2.34 m. During the month of 

January’2020 the depth to water level varies from 0.62 m to 12.45 m with an average 

of 3.30 m. The summarized water level data of all clusters are given in Table No – 4. 

 

Depth to water level (in bgl) values described that water level goes down to 

maximum 15.88 m during pre-monsoon’2019 and maximum upto 9.35 m during post-

monsoon’2019. Un-confined aquifer is affected around 20 m to 30 m maximum close 

to active opencast mining areas, showing steep gradient towards mine void. Other 

than that, there is no mining effect in the water level within JCF area and RCF area 

(part). Historical water level data and hydrograph of permanent observation stations 

from CGWB shown in Annexure–III. 

Monitoring groundwater (quantity & quality) to assess the present condition and 

resource has been done regularly in the coalfield areas. Well hydrographs 

(Annexure–III and VI) are prepared and studied to identify potentially adverse 

trends so that appropriate action can be taken to protect groundwater resource. 

According to the hydrograph trend analysis of CGWB monitoring wells and CMPDI 

observation wells, there are decline trends in both Pre and Post-monsoon GW level 

trends (max. upto 0.50 cm/year in Cluster-V and Cluster-VI) but no significant decline 

trend (>1.0 m/year) of water level is noticed in any particular area for the last 10 

years within the coalfield area. Regarding quality monitoring, the water sample 

location map (Figure No–2) with collection points details (dug wells) are given in 

Annexure–IV and Quality is given in Annexure–V. 
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Table No–4: Groundwater level data Cluster-wise 

 

Sl. 
No. 

Cluster of 
BCCL 

No. of 
Monitoring 

Wells 

Water level 
fluctuation 

Below ground 
level 

(May, Aug, Nov’19 
& Jan’20) 

Avg. 
Fluctuation 

(in meters) 

Formation 

1 I 4 nos. 0.45 to 9.45 m 3.00 m Barakar 

2 II 5 nos. 0.80 to 8.13 m 2.85 m Barakar 

3 III 5 nos. 0.29 to 6.08 m 2.70 m Barakar 

4 IV 4 nos. 0.30 to 11.05 m 3.30 m Barakar 

5 V 4 nos. 0.15 to 4.70 m 2.80 m Barakar 

6 VI 2 nos. 0.38 to 9.90 m 4.20 m Barakar 

7 VII 7 nos. 0.25 to 8.62 m 1.50 m Barakar 

8 VIII 4 nos. 0.60 to 9.95 m 2.75 m Barakar 

9 IX 6 nos. 0.70 to 12.60 m 3.10 m Barakar 

10 X 4 nos. 0.10 to 8.00 m 2.35 m Barakar 

11 XI 4 nos. 0.34 to 4.57 m 1.70 m 
Barakar & 

Barren Measure 

12 XIII 6 nos. 0.55 to 11.93 m 3.30 m Raniganj 

13 XIV 3 nos. 1.12 to 8.57 m 2.65 m Raniganj 

14 XV 3 nos. 0.52 to 15.88 m 6.70 m 
Barakar & 

Barren Measure 

15 XVI 3 nos. 0.80 to 9.35 m 3.20 m Barakar 

 

 

Maximum water level fluctuation observed in Cluster-XV (6.70 m) and minimum 

fluctuation observed in Cluster-VII (1.50 m). However, 3-5 m water level fluctuation 

observed in Cluster-I, IV, VI, IX, XIII, XV and XVI, 5-7 m water level fluctuation 

observed in Cluster-XV, 7-9 m water level fluctuation and beyond 9 m is not 

observed in any of the Cluster of mines of BCCL. 
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5.0 GROUNDWATER QUALITY 

 

The ground water sample of the study area (15 nos. of Cluster of mines, BCCL) have 

been collected from dug wells and analysed. Fifteen ground water samples (GW-1, 

2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 13, 14, 15 & 16) were analysed during the month of 

May’2019 at CMPDI, RI-II, Dhanbad. The water sampling details are given in 

Annexure–IV and Water sample locations are shown in Figure No-2. The water 

quality data are enclosed in Annexure–V. 

  

The study of the variations in water quality parameters are described below: 

 

The pH of the groundwater samples varies between 7.64 (GW-6) to 8.14 (GW-7) in 

May 2019, the pH is within the ISI limit of drinking water standard. 

 

The mineral constituents dissolved in water constitute the dissolved solids. The total 

dissolve solids vary from 366 (GW-5) to 796 mg/l (GW-6) in May 2019, the TDS 

values are above the IS 10500 standards of drinking water. 

 

During the month of May’19 the alkalinity of the water samples varies from 66 (GW-

11) to 124 mg/l (GW-7) and are within the stipulated standard of (200 mg/l) drinking 

water. The concentrations of calcium in the water samples vary from 28 (GW-16) to 

84 mg/l (GW-6) and are slightly above the permissible limit (75 mg/l) of drinking 

water standards. The total hardness ranges between 170 (GW-16) to 420 mg/l (GW-

3) and the value of total hardness in water samples are above the permissible limit 

(200 mg/l). The sulphate ranges between 68 (GW-14) to 136 mg/l (GW-3) and the 

value of sulphate in water sample are within the permissible limit (200 mg/l). The 

Iron, Copper, Manganese, Lead, Zinc and Chromium concentration in the water 

samples are found to be below the upper ISI limits for drinking water. 
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6.0 STAGE OF GROUNDWATER EXTRACTION 

  

The groundwater is mainly utilized for domestic needs and for irrigation purposes. 

The groundwater abstraction is mainly through dug wells and bore wells. The stage 

of groundwater development in Dhanbad District is 76.30% (as per 2017 GWRE). 

The highest stage of development is in Jharia Block (127.0%) & Dhanbad Block 

(107.50%) and lowest stage of development is in Baliapur Block (78.24%) as per 

GWRE-2013. The Gondwana sandstones in general, are known to constitute good 

aquifers at many places. However, the yield potential of the area adjoining to active 

mines in the coal belt is poor. The active mines often act as groundwater “sinks”. In 

contrast, the water logged abandoned mines and pits act as potential sources of 

groundwater. As per the assessment done by Central Ground Water Board (CGWB), 

Patna in 2017, the Block wise data of Dhanbad District is given below: 

 

Table No–5: Block-wise Stage of Groundwater development 

 

Sl 
No. 

Administrative 
Unit 

Stage of GW 
Development 

Category 
(GWRE-2013) 

Category 
(GWRE-2017) 

 District Block  

1 Bokaro Bermo  156.30% Over- exploited Over- exploited 

2 Dhanbad Baghmara 91.74% Critical Critical 

3 Dhanbad Baliapur 78.24% Semi- Critical Semi- Critical 

4 Dhanbad Dhanbad 107.50% Over- exploited Over- exploited 

5 Dhanbad Jharia 127.0% Over- exploited Over- exploited 

6 Dhanbad Topchachi 98.45% Critical Critical 

   

 Dynamic Groundwater Resource Assessment, CGWB as per 2013 & 2017. 
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Table No–6: Cluster-wise Groundwater development scenario 

 

Cluster/ 
Area 

Adminis- 
trative 

Blocks/Stage 
Of GW 
Develo- 

Pment (SOD) 

Total Water demand (Lakh cum/year) Avg. GW level 
(bgl in m) 

2019 

GW level 
declining trend 

2005-2019 

Quantity 
Storage / 
future use 

(Lakh 
Cum/ 
Year)  

Mine 
Discharge 

(GW + 
Rainwater) 

Surface 
Water 
Source 

Total 
Use 

(Domestic 
+ 

Industrial) 

Excess 
Or 

other 
use 

Pre- 
monsoon 

Post- 
monsoon 

Pre- 
monsoon 

Post- 
monsoon 

Cluster-
I 

Bermo 
(SOD: 
Over-

exploited) 

9.56 NIL 7.42 2.14 4.92 1.92 YES YES NIL 

Cluster-
II 

Baghmara 
 

(SOD: 
Critical) 

170.17 Jamunia 
river 

22.55 23.83 5.68 1.93 NO NO 123.75  

Cluster-
III 

58.18 NIL 2.58 12.65 4.68 1.99 NO NO 42.95  

Cluster-
IV 

68.84 MADA 
(Damodar 

river) 

18.47 12.31 5.26 1.97 NO NO 38.06  

Cluster-
V 

127.29 MADA 77.92 31.02 4.01 1.19 YES YES 18.35  

Cluster-
VI 

Dhanbad 
 

(SOD: 
Over-

exploited) 
 
 

3.86 MADA 
(Damodar 

river) 

3.69 0.0 7.25 3.07 YES YES NIL 
(loss due 

to FF) 

Cluster-
VII 

93.33 MADA 27.70 6.87 4.23 2.85 NO NO 58.76 

Cluster-
VIII 

Jharia 
 
 

(SOD: 
Over-

exploited) 
 
 

29.27 MADA 24.04 1.18 5.96 3.20 NO NO 4.05 

Cluster-
IX 

310.34 MADA 160.28 45.05 6.51 3.39 NO NO 105.01 

Cluster-
X 

59.38 Damodar 
river 

11.47 0.0 5.11 2.75 YES NO 47.91 

Cluster-
XI 

Dhanbad 
(SOD: 
Over-

exploited) 

249.67 MADA & 
DVC 

19.86 43.92 3.14 1.43 NO NO 185.89 

Cluster-
XIII 

Baghmara 
 

(SOD: 
Critical) 

 

64.61 Damodar 
river 

10.09 9.86 6.07 2.79 NO NO 44.66 

Cluster-
XIV 

NA NA NA NA 5.33 2.67 NO NO NA 

Cluster-
XV 

5.11 Jamunia 
river 

0.0 5.11 8.25 1.57 NO NO 0.0 

Cluster-
XVI 

Nirsa 
(SOD:Safe) 

 

29.78 DVC 
(Barakar 

river) 

14.60 6.57 5.29 2.10 NO NO 8.61 
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7.0 CONSERVATION MEASURES & FUTURE STRATEGY 

 

 BCCL has installed 25 Pressure Filter Plant of total capacity of 4.16 MGD to 

meet drinking water requirement nearby the area. At present 63 Water 

Treatment Plants are operational having capacity of 16.16 MGD within Jharia 

Coalfield area. Further installation of 28 more Pressure Filter Plants with the 

capacity of 5.84 MGD are in progress. 

 

 BCCL participated in development of low cost technology for drinking water in 

a CSIR project along with CIMFR, Dhanbad and a pilot plant of 4000 

Liters/hour is functional at PB Project site of BCCL. Similar plant has been 

proposed at other sites of BCCL. 

 
 A scheme entitled ‘Scheme for multi-purpose utilization of surplus mine water 

of Barora Area, Block II and Govindpur Area of BCCL’ was prepared with a 

view to harness the excess water discharge to take care of the persistence 

problem of water scarcity in the nearby villages. In the scheme, two water 

reservoirs of capacity 27 MG and 17 MG have been proposed in the non-coal 

bearing area for storage of 3250 GPM and 2000 GPM surplus mine water 

which will be fed through pipe line by mine discharge at mines of Barora, 

Block-II and Govindpur Area. 

 
 Roof-top rainwater harvesting (RWH) will be taken up in the project area using 

the administrative buildings. 138 no. of quarters having roof-top area of about 

14950 sq. m. is already prepared to harvest rainwater and around 13150 

cum/annum of water is going to be recharged the nearby groundwater system 

through RWH structures. Proposal already made to facilitate this kind of RWH 

structure at suitable locations i.e. Lodna Area, Kusunda Area (Jawahar Nagar, 

Matkuria, Coal Board Colony), Sijua Area (Nichitpur and Tetulmari Colony) 

within Jharia Coalfield to augment groundwater recharge.  

 

 After cessation of mining, with plenty rainfall and abundant ground water 

recharge, the water levels will recoup and attain normalcy. Thus, the impact of 

mining on groundwater system may be considered as a temporary 
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phenomenon. The abandoned mine workings (UG) behave as water pool and 

improves the resources availability in the coalfield area. 

 

 Utilization of treated mine water discharge by both industry and local people in 

the mine influence area. The excess mine water can be used to recharge 

groundwater system through connecting pipeline to abandoned dug wells. 

Utilization of mine water for irrigation use will also enhance the ground water 

recharge potential through artificial recharge in the area. 

 

 Increase vegetative cover by plantation in the mine area under land 

amelioration measures. This will contain the surface run-off and increase the 

groundwater recharge. 

 

 Creation of awareness among workers and local peoples about Rain water 

harvesting and artificial recharge will be given priority. This aspect is usually 

covered during the Environmental Week celebrated every year (5 to 12 June). 

 
 Monitoring of water quality of mine water discharge, local River/nala and 

domestic water source (dug well/hand pump wells) will be continued under 

routine monitoring (February, May, August & November). 
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Annexure – I 

Location of Hydrograph Stations (Dug Wells) 
 

Well 
No 

Latitude Longitude Well 
No 

Latitude Longitude 

A-3 23047'53.35" N 86019'55.14" E B-63 Abandoned due to OCP 

A-12 23048'20.31" N 86016'51.64" E B-64 23048'43.14" N 86018'44.25" E 

A-16 23046'57.00" N 86021'38.57" E B-65A 23048'53.65" N 86018'11.82" E 

A-17 23045'09.44" N 86022'16.35" E B-67 23043'30.70" N 86014'01.45" E 

A-18 23044'37.65" N 86022'58.90" E D-3 23046'46.31" N 86024'49.30" E 

A-19 23041'12.86" N 86023'55.27" E D-4 23044'29.37" N 86024'42.88" E 

A-20 23044'56.64" N 86019'55.35" E D-5 23042'20.05" N 86024'86.06" E 

A-22 23043'06.65" N 86014'48.53" E D-7 23043'12.08" N 86027'11.89" E 

A-23 23045'06.38" N 86015'12.69" E D-8 23044'06.13" N 86027'20.72" E 

A-24 23045'20.44" N 86013'45.12" E D-23 23047'20.89" N 86020'09.96" E 

A-25 23047'06.20" N 86015'27.79" E D-25 23047'03.28" N 86023'29.56" E 

A-26 23046'49.24" N 86018'12.12" E D-30 23048'36.10" N 86021'50.07" E 

A-27 23048'42.55" N 86020'21.80" E D-33 23045'34.62" N 86023'18.50" E 

A-28A 23047'34.74" N 86018'04.18" E D-34 23045'36.50" N 86023'02.45" E 

A-29 23047'08.02" N 86016'02.72" E D-35 23040'46.54" N 86025'46.33" E 

A-32 23044'15.56" N 86020'43.80" E D-36 23040'19.26" N 86025'18.98" E 

A-33 23044'32.58" N 86016'58.28" E D-39 23043'28.50" N 86026'0.10" E 

A-34 23042'58.63" N 86015'19.31" E D-40A 23043'20.18" N 86025'45.70" E 

B-1 23048'48.06" N 86014'16.87" E D-41 23042'40.00" N 86026'17.20" E 

B-14 23048'00.81" N 86016'25.88" E D-43* NA NA 

B-15 23046'06.92" N 86008'59.30" E D-47 23045'20.59" N 86024'34.86" E 

B-21A 23045'10.50" N 86009'36.38" E D-49 23044'08.96" N 86026'32.71" E 

B-23 23044'13.05" N 86011'46.56" E D-51 23044'20.86" N 86027'11.37" E 

B-24 23044'26.80" N 86013'09.38" E D-55 23043'58.37" N 86024'07.45" E 

B-25 23044'44.98" N 86013'57.80" E D-74 23041'33.66" N 86025'06.10" E 

B-32A 23045'49.18" N 86013'03.64" E D-77 23041'00.74" N 86022'25.55" E 

B-48 23034'35.09" N 86016'38.30" E D-80 23046'09.46" N 86024'33.08" E 

B-51 23047'40.20" N 86009'11.90" E DB-22 23043'38.81" N 86045'09.00" E 

B-53 23045'55.25" N 86009'35.44" E DB-23 23043'44.24" N 86045'06.39" E 

B-53A DO DO DB-24 23043'53.00" N 86045'03.88" E 

B-59 23047'59.87" N 86013'37.97" E DB-25 23044'10.75" N 86044'35.84" E 

B-60 23048'7.87" N 86015'37.12" E    

B-61A 23045'59.85" N 86011'40.80" E 

B-62A 23045'44.15" N 86011'27.80" E 
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Annexure – IIA 

Details of Hydrograph Stations (Dug Wells) 
 
Well 
No 

Location M.P. 
(agl) 
in m 

Well 
Dia in 
m 

Well 
Dept
h (m 
bmp) 

R.L. 
(G.L) 
 (m) 

Formation Owner Utility 

A-3 Sijua 0.53 3.00 5.20 203 Barakar Govt. Domestic 

A-12 Jamua 0.80 1.90 3.30 202 Barakar Govt. Domestic 

A-16 Ekra, Kalali 
More 

0.45 3.10 6.50 205 Barakar Govt. Domestic 

A-17 Kachi Balihari 0.56 1.60 5.30 182 Barakar Govt. Domestic 

A-18 Bhagabandh 0.61 1.45 3.37 182 Barakar Govt. Domestic 

A-19 Bhaura 0.54 3.15 11.65 162 Barakar Govt. Domestic 

A-20 Gorbhudih 0.43 3.30 8.30 181 BM Govt. Domestic 

A-22 Nagdah, 
Niche tola 

0.00 1.40 9.50 171 Raniganj Govt Irrigation 

A-23 Machhyara 0.43 1.85 12.40 203 Raniganj Govt Domestic 

A-24 Pipra Tanr 0.22 1.80 19.55 208 Raniganj Govt Domestic 

A-25 Sinidih 0.22 2.00 11.30 203 Barakar Govt Domestic 

A-26 Pasitanr 
(Malkera) 

0.32 1.80 9.65 198 Barakar Govt Domestic 

A-27 Chandor 0.60 2.50 5.50 221 Barakar Govt Domestic 

A-28A Lakarka 6 no. 0.65 1.30 5.25 199 Barakar BCCL Domestic 

A-29 Aambagan 
(Gobindpur) 

0.10 2.60 9.15 186 Barakar Govt Domestic 

A-32 Baludih 0.55 2.30 6.85 182 BM Govt Domestic 

A-33 Mahuda 0.75 2.00 10.80 195 BM BCCL Domestic 

A-34 Bhatdih 0.55 3.50 24.50 162 Raniganj BCCL Domestic 

B-1 Muraidih 0.47 1.80 5.35 212 Talchir Govt Domestic 

B-14 Mathadih 0.76 2.15 3.75 201 Barakar Govt Domestic 

B-15 Bera Basti 0.55 1.60 2.50 221 Talchir Dhanu Roy Domestic 

B-21A Dugdha 0.55 2.10 10.35 220 Metamorphics Govt Domestic 

B-23 Lohapati 0.26 3.60 10.85 204 Raniganj Govt Domestic 

B-24 Telmuchu 0.67 4.35 10.83 207 Raniganj Govt Domestic 

B-25 Mahuda More 0.10 2.45 8.45 205 Raniganj Govt Domestic 

B-32A Madhuband 0.80 4.30 8.60 205 Barakar BCCL Domestic 

B-48 Mahuda 0.65 2.10 11.50 181 Raniganj Mosque Domestic 

B-51 Taranga 0.00 2.50 5.75 215 Metamorphics Bisun  Irrigation 

B-53 Karmatanr 0.58 2.70 13.25 195 Barakar Govt Domestic 

B-53A Karmatanr-
Damoda OCP 

       

B-59 Khodovaly 0.60 2.40 9.30 202 Barakar BCCL Domestic 

B-60 Bahiyardih 0.77 3.00 15.60 196 Barakar BCCL Domestic 

B-61A Kesargora 0.48 2.00 11.20 201 Barakar BCCL Domestic 

B-62A Sadariyadih 0.15 3.10 9.50 188 Barakar Govt Domestic 
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Annexure – IIA 

Details of Hydrograph Stations (Dug Wells) 
 
Well 
No 

Location M.P. 
(agl) 
in m 

Well 
Dia in 
m 

Well 
Dept
h (m 
bmp) 

R.L. 
(G.L) 
 (m) 

Formation Owner Utility 

B-63 West Mudidih 0.60 1.70 3.35 196 Barakar BCCL Domestic 

B-64 Keshalpur 0.65 1.10 3.40 195 Barakar BCCL Domestic 

B-65A Jhinjipahari 0.95 2.20 12.40 196 Barakar Shiv 
Temple 

Domestic 

B-67 Simatanr 0.55 2.20 11.80 198 Raniganj Govt Domestic 

D-3 Dhansar 0.60 1.70 8.70 217 Barakar Govt Domestic 

D-4 Jharia 0.59 1.90 5.73 218 Barakar Govt Domestic 

D-5 Jiyalgora 0.70 2.80 10.55 183 Barakar Govt Domestic 

D-7 Golden Pahari 0.67 2.85 10.05 201 Barakar BCCL Domestic 

D-8 Alokdiha 0.35 1.75 7.57 201 Metamorphics BCCL Domestic 

D-23 Jogta (Sindra) 0.40 3.10 7.25 205 Barakar BCCL Domestic 

D-25 Godhar More 0.60 2.75 5.60 219 Barakar Govt Domestic 

D-30 Borkiboa 0.70 2.00 5.60 221 Talchir H.Kumbhakar Domestic 

D-33 Kustore-4 0.55 1.85 3.45 196 Barakar BCCL Domestic 

D-34 Kusunda-7 0.60 1.50 3.45 201 Barakar BCCL Domestic 

D-35 Patherdih 0.40 2.00 11.20 160 Barakar BCCL Domestic 

D-36 Sudamdih 0.90 2.00 6.20 141 Barakar BCCL Domestic 

D-39 Tilabani  0.85 2.00 5.90 178 Barakar BCCL Domestic 

D-40A Khapra 
Dhaora 

0.55 1.95 3.70 180 Barakar Panchayat Domestic 

D-41 Joyrampur 0.50 1.80 4.00 180 Barakar BCCL Domestic 

D-43 Alagdih 0.45 2.20 8.90 200 Metamorphics Govt Domestic 

D-47 Parastanr 0.45 3.20 23.80 206 Barakar BCCL Domestic 

D-49 Goluckdih 0.55 1.80 6.15 192 Barakar BCCL Domestic 

D-51 Chankuiya 0.55 3.70 11.90 197 Barakar BCCL Domestic 

D-55 Hariladih 0.48 2.80 11.80 184 Barakar Govt Domestic 

D-74 Bhulan Barari 0.10 1.60 12.80 173 Barakar Govt Domestic 

D-77 Rohoniatanr 0.40 3.15 6.70 156 Barakar Govt Domestic 

D-80 Bastacolla 0.70 2.50 24.95 219 Barakar Govt Domestic 

DB-22 Nichebasti 0.67 2.40 10.65 121 Barakar Govt Domestic 

DB-23 Dahibari OC 0.70 2.30 8.00 - Barakar BCCL Domestic 

DB-24 Dahibari 0.60 3.60 13.70 125 Barakar BCCL Domestic 

DB-25 Palasya 0.37 1.55 5.25 127 Barakar Govt Domestic 

 

MP: Measuring Point  R.L.: Reduced Level  W.L.: Water Level m: Meter  

Abn.: Abandoned   b.g.l.: Below Ground Level a.g.l.: Above Ground Level  

G.L.: Ground Level  bmp: Below Measuring Point   BM: Barren Measure 
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Annexure – IIB 

Historical Water Level data of Hydrograph Stations 
 

Well 
No 

Water level below ground level (bgl)  in meters 

May, 
11 

May, 
12 

Nov 
12 

May, 
13 

Nov 
13 

May, 
14 

Nov, 
14 

May 
15 

Nov 
15 

May, 
16 

Nov, 
16 

May, 
17 

Nov 
17 

May, 
18 

Nov 
18 

May 
19 

Nov 
19 

A-3 4.77 4.25 1.87 4.47 4.45 4.67 2.37 3.70 3.42 4.87 0.47 0.67 0.77 1.27 0.47 3.47 0.47 

A-12 2.80 2.80 1.30 3.00 1.17 2.45 1.4 3.00 2.68 2.50 0.70 2.55 0.85 2.80 1.0 
2.10 0.45 

A-16 5.80 3.53 1.60 3.80 3.35 5.5 2.9 5.55 4.17 5.85 3.15 3.65 2.20 4.30 3.65 5.45 1.95 

A-17 2.24 2.52 2.34 2.32 1.54 2.19 1.91 3.79 2.64 2.44 2.69 2.44 2.24 3.34 2.84 
2.94 2.24 

A-18 2.49 2.59 0.90 2.87 0.91 1.76 1.19 2.84 1.29 1.14 0.89 1.29 0.99 1.24 0.99 
2.29 0.69 

A-19  9.61 2.46 7.46 4.46 3.00 2.75 3.05 2.75 7.81 4.11 6.37 2.45 5.55 2.45 
4.85 3.43 

A-20 7.87 7.17 1.57 6.47 0.67 3.97 2.55 4.59 2.93 7.49 3.50 4.27 1.77 4.57 2.57 
4.57 1.82 

A22A  1.90 1.05 1.79 1.00 1.50 2.0 3.20 1.96 3.25 1.75 4.27 1.77 3.35 1.30 
2.60 2.00 

A-23 11.92 9.87 4.75 10.57 5.82 8.76 6.82 11.3 9.37 11.87 8.13 6.40 1.50 11.15 7.17 
11.97 3.77 

A-24 18.28 18.68 5.23 16.01 3.25 16.28 14.98 17.2 14.5 16.62 12.43 11.87 6.97 14.58 6.88 
15.88 2.48 

A-25 6.83 10.23 4.43 10.23 2.98 7.03 5.28 7.78 5.85 7.43 4.58 6.38 2.88 6.63 3.13 
6.08 1.93 

A-26 9.18 8.76 4.28 7.56 4.28 7.71 4.58 7.73 3.18 8.93 4.48 5.28 2.53 6.23 3.88 
6.58 3.33 

A-27 3.00 2.13 1.10 1.62 1.25 1.63 1.55 4.40 3.95 4.85 1.80 2.90 1.25 2.90 1.0 
2.40 0.92 

A28A 3.90 2.90 2.45 3.35 2.45 3.29 1.91 4.35 3.60 3.35 1.47 4.30 1.55 4.15 2.51 
2.45 3.15 

A-29 5.50 9.30 1.42 6.95 1.67 3.3 2.35 4.55 4.60 5.92 6.96 4.40 1.30 6.45 2.10 
4.85 3.40 

A-32 2.30 2.19 1.10 2.45 1.95 3.15 2.45 4.41 2.13 4.75 2.10 3.15 1.55 2.80 0.70 
2.75 0.95 

A-33 3.07 5.25 1.25 4.13 1.80 4.08 1.57 4.91 1.97 5.75 2.60 6.45 1.55 4.07 2.35 
3.65 1.25 

A-34 2.90 6.95 2.90 6.21 2.50 4.45 4.45 8.40 4.81 4.75 4.45 12.45 4.45 5.90 3.70 
6.35 3.95 

B-1 1.78 2.08 1.73 1.53 1.83 2.43 1.81 3.28 2.75 3.58 1.93 2.33 0.85 2.88 2.08 
3.18 1.73 

B-14 2.49 1.34 1.42 1.74 1.45 3.24 4.44 2.94 2.29 2.44 0.47 2.94 1.84 3.64 2.84 
2.24 0.94 

B-15 1.37 1.27 0.45 1.20 0.55 0.95 1.45 1.50 0.45 1.85 0.55 4.85 0.15 1.85 0.85 
1.90 1.65 

B21A 7.60 9.00 5.05 8.01 4.95 9.54 3.7 7.37 4.65 5.55 4.50 8.85 5.65 9.65 2.65 
9.45 - 

B-23 9.14 3.71 1.74 5.27 1.39 6.57 2.74 7.86 4.29 6.81 2.41 7.74 2.14 6.64 2.14 
2.84 1.34 

B-24 10.33 - 3.09 8.88 2.83 9.40 2.21 10.0 5.78 10.63 4.28 10.03 4.03 9.28 4.33 
4.58 2.33 

B-25 8.35 8.35 2.60 7.08 2.15 5.82 5.15 6.88 - 7.05 1.70 6.70 1.40 5.90 3.70 
 4.80 1.40 

B32A 7.80 7.75 3.22 6.25 2.68 8.33 2.05 7.55 3.32 6.95 3.07 6.95 2.80 6.75 3.90 
5.55 1.70 

B-48 5.75 5.43 3.85 4.69 3.20 6.38 4.35 7.90 5.42 9.35 4.60 7.70 4.15 7.33 3.97 
7.05 4.35 

B-51 3.95 3.60 2.05 3.35 2.49 2.09 1.98 4.65 3.40 4.90 3.18 4.98 2.55 5.02 2.42 
5.10 2.70 

B-53 1.67 6.97 1.42 4.15 1.12 3.39 - 5.58 2.82 4.70 1.45 4.02 1.92 3.92 1.42 
3.22 1.42 

B-59 8.25 6.90 0.60 7.56 0.30 2.65 1.0 4.12 1.60 4.40 0.50 5.40 0.60 5.47 1.10 
6.20 0.90 

B-60 11.44 10.18 5.13 11.29 5.23 9.82 4.59 9.21 5.28 10.33 5.03 13.23 3.18 13.68 4.23 
8.13 3.23 

B61A 10.72 5.42 2.40 8.17 2.02 6.93 3.57 6.15 4.52 6.58 3.87 2.57 0.82 2.57 2.02 
3.32 0.52 

B62A 8.85 7.85 4.90 7.73 4.63 8.83 5.85 9.10 5.21 9.30 4.95 8.15 4.35 8.27 4.78 
7.55 3.25 
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Annexure – IIB 

Historical Water Level data of Hydrograph Stations 
 

Well 
No 

Water level below ground level (bgl)  in meters 

May, 
11 

May, 
12 

Nov, 
12 

May, 
13 

Nov, 
13 

May, 
14 

Nov, 
14 

May, 
15 

Nov, 
15 

May, 
16 

Nov, 
16 

May, 
17 

Nov, 
17 

May, 
18 

Nov, 
18 

May 
19 

Nov 
19 

B-64 0.85 1.05 1.00 1.35 0.85 0.7 1.15 1.38 0.95 2.35 0.55 1.25 0.85 2.15 1.85 
0.95 0.45 

B65A 9.65 11.45 1.73 10.11 1.82 10.45 2.4 7.82 5.87 7.15 2.68 9.05 1.25 10.03 2.40 11.05 0.95 

B-67 11.25 8.55 6.50 9.73 5.31 9.80 3.72 9.23 5.53 9.53 4.30 10.00 2.15 9.55 4.0 
8.57 4.35 

D-3 2.55 2.93 1.80 3.45 1.68 2.54 2.11 4.25 2.25 2.35 1.90 2.15 2.30 3.43 2.45 
1.75 1.30 

D-4 1.51 1.94 0.91 2.41 0.98 1.23 0.91 2.41 1.27 1.21 1.36 1.21 1.46 1.91 1.56 
2.81 1.71 

D-5 9.05 9.50 6.45 9.32 4.59 9.0 7.8 9.37 8.33 9.40 6.40 7.90 5.20 7.80 5.30 
8.25 4.85 

D-7 9.33 6.08 5.83 7.19 4.63 5.28 5.53 8.25 5.61 7.53 4.03 7.33 2.88 7.53 2.83 
8.23 3.28 

D-8 7.75 6.15 3.75 6.65 2.85 7.73 - 6.24 4.38 8.00 3.43 5.15 1.85 5.65 1.85 
4.80 2.85 

D-23 6.80 6.00 3.30 6.60 1.20 6.38 2.4 6.55 3.48 5.70 1.63 2.80 2.98 4.40 3.40 
4.70 1.40 

D-25 4.70 5.20 3.65 4.26 3.45 4.42 2.9 4.48 2.45 2.40 1.90 2.40 1.20 2.60 2.40 
*9.90 *5.38 

D-30 5.10 3.88 1.80 4.38 3.08 4.17 3.3 4.55 3.15 4.45 3.20 4.40 1.25 4.58 1.10 
4.60 0.75 

D-33 0.95 2.85 0.35 1.80 0.45 1.72 0.35 2.25 1.10 2.50 1.95 0.75 0.75 2.85 0.95 
2.35 1.65 

D-34 2.85 2.35 2.50 2.50 2.13 2.80 0.30 2.55 1.45 2.30 0.30 0.80 0.55 2.80 0.45 
4.75 2.40 

D-35 8.20 8.05 5.55 7.70 4.10 6.94 6.15 9.80 7.90 9.52 6.45 8.80 3.60 8.40 4.45 
8.00 3.80 

D-36 1.95 1.55 0.15 1.28 0.80 1.82 0.75 1.66 1.13 0.78 0.95 1.30 0.70 1.20 0.60 
1.20 0.55 

D-39 5.05 5.05 3.65 3.98 2.50 5.03 2.25 5.00 2.61 2.18 2.65 6.17 4.75 4.95 4.35 
*12.60 *5.95 

D40A 1.95 2.45 1.70  2.25 2.35 2.45 3.07 2.45 1.40 0.85 1.45 1.35 2.10 1.40 
1.85 1.45 

D-41 1.55 1.50 1.50 1.72 1.35 3.20 1.35 2.65 2.32 1.30 1.52 1.40 1.20 1.59 1.32 
2.30 1.25 

D-43 7.65 7.05 4.00 6.23 4.05 6.0 4.75 6.61 5.05 8.20 3.35 7.50 3.60 7.15 3.45 
7.35 2.70 

D-47 4.35 1.95 2.12 2.60 2.97 8.0 2.37 9.60 3.60 3.18 2.95 3.15 2.85 5.33 2.55 
4.55 4.35 

D-49 1.55 1.60 1.65 1.30 1.45 2.51 1.65 3.55 2.35 2.45 1.72 2.70 2.05 3.45 2.45 
1.75 1.50 

D-51 10.85 10.00 7.85 8.94 8.35 9.60 9.05 10.48 9.15 11.15 6.45 10.45 5.43 10.93 7.10 
9.95 5.75 

D-55 5.97 1.93 1.82 3.90 1.45 1.95 2.07 6.15 1.57 2.52 3.62 6.42 2.37 8.42 1.57 
8.42 5.47 

D-74 4.05 4.95 3.60 4.55 3.41 5.0 4.0 10.05 7.20 7.73 5.00 9.25 3.85 8.60 4.80 
5.80 3.57 

D-77 6.30 6.50 4.75 4.79 5.10 6.23 6.0 6.44 5.60 4.60 2.90 6.50 4.90 6.30 5.20 
6.40 3.20 

D-80 17.45 14.20 3.35 15.25 3.32 13.3 3.15 10.97 3.35 6.55 4.15 8.65 3.70 9.35 4.20 
5.00 3.05 

RCF (part) 
May, 
12 

Nov, 
12 

May, 
13 

Nov, 
13 

May, 
14 

Nov, 
14 

May, 
15 

Nov, 
15 

May, 
16 

Nov, 
16 

May, 
17 

Nov, 
17 

May, 
18 

Nov, 
18 

May 
19 

Nov 
19 

DB22  2.43 2.38 8.18 2.64 6.48 3.03 4.59 3.53 5.38 3.33 1.93 1.63 2.34 1.93 
4.93 1.63 

DB23  2.90 2.33 5.05 3.10 3.95 2.13 3.38 6.04 5.30 0.90 2.05 1.90 2.85 1.75 
1.60 0.80 

DB24  - - - 8.25 - 8.45 9.52 8.20 10.65 6.50 5.80 3.78 8.25 5.70 
9.35 3.88 

DB25  3.96 1.18 1.33 2.53 3.27 2.73 3.83 2.68 3.61 1.98 3.23 2.58 3.93 1.63 
- - 
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Annexure – III 
 

HYDROGRAPHS OF CGWB PERMANENT OBSERVATION STATIONS 
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Annexure – III 
 

HYDROGRAPHS OF CGWB PERMANENT OBSERVATION STATIONS 
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Annexure – IV 
 

GROUNDWATER SAMPLE LOCATION DETAILS 
 
 

Sampling month: May month of the assessment year of 2019 

 

  

 

Sl 
No 

Name of 
Cluster 

Ground 
Water 

Sample 

Dug well 
(CMPDI) 

Location 

Sampling 
Date 

May’2019 

1 CLUSTER-I GW-1 B-15 BERA VILLAGE 28.05.2019 

2 CLUSTER-II GW-2 B-59 KHODOVALY VILLAGE 28.05.2019 

3 CLUSTER-III GW-3 A-29 GOVINDPUR,AMBAGAN VILLAGE 28.05.2019 

4 CLUSTER-IV GW-4 B-63 KESHALPUR, BATIGHAR 
28.05.2019 

5 CLUSTER-V GW-5 D-30 BORKIBOA VILLAGE 28.05.2019 

6 CLUSTER-VI GW-6 D-25 GODHUR MORE 28.05.2019 

7 CLUSTER-VII GW-7 D-80 DHANSAR MINE RESCUE STN. 
29.05.2019 

8 CLUSTER-VIII GW-8 D-49 NEAR GHANOODIH OC 29.05.2019 

9 CLUSTER-IX GW-9 D-5 JEALGORA, NEAR P.O. 29.05.2019 

10 CLUSTER-X GW-10 D-35 PATHERDIH RLY. COLONY 
29.05.2019 

11 CLUSTER-XI GW-11 A-32 MONNIDIH BAZAR 29.05.2019 

12 CLUSTER-XIII GW-13 A-23 MACHHAYARA 28.05.2019 

13 CLUSTER-XIV GW-14 B-23 LOHAPATTI VILLAGE 
28.05.2019 

14 CLUSTER-XV GW-15 B-32A MADHUBAND VILLAGE 28.05.2019 

15 CLUSTER-XVI GW-16 DB-22 DAHIBARI,NICHE BASTI 28.05.2019 
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Annexure – V 
GROUNDWATER QUALITY DATA (DUG WELLS) 

Month: May 2019 
           

Sampling details is given in Annexure-IV. 
 

  

     

Sl.

No 

Parameter Sampling Stations Detec

tion 

Limit 

IS:10500 

Drinking 

Water 

Standards 

Standard / Test Method 

GW 1 

28.05.19 

GW-2 

28.05.19 

 

GW-3 

28.05.19 

1 Boron (as B), mg/l, Max <0.2 <0.2 <0.2 0.2 0.5 APHA, 23rd Edition ,Carmine 

2 Colour,in Hazen Units 3 2 4 1 5 APHA, 23rd Edition ,Pt.-Co. 

Method 

3 Calcium (as Ca), mg/l, Max 40 64 76 1.6 75 IS-3025/40:1991,  

EDTA 

4 Chloride (as Cl), mg/l, Max 24 28 18 2 250 IS-3025/32:1988, R-2007, 

Argentometric 

5 Copper (as Cu), mg/l, Max <0.03 0.03 <0.03 0.03 0.05 IS 3025/42 : 1992 

R : 2009, AAS-Flame 

6 Fluoride (as F) mg/l, Max 0.64 0.49 0.52 0.02 1.0 APHA, 23rd Edition , SPADNS 

7 Free Residual Chlorine, mg/l, 

Min 

<0.02 <0.02 <0.02 0.02 0.2 APHA, 23rd Edition , 

DPD 

8 Iron (as Fe), mg/l, Max 0.15 0.12 0.06 0.06 1.0 IS 3025 /53 : 2003, 

R :  2009 , AAS-Flame 

9 Lead (as Pb), mg/l, Max <0.005 <0.005 <0.005 0.005 0.01 APHA, 23rd Edition ,AAS-GTA 

10 Manganese (as Mn), mg/l, Max <0.02 <0.02 <0.02 0.02 0.1 IS-3025/59:2006, 

AAS-Flame 

11 Nitrate (as NO3), mg/l, Max 9.62 15.33 12.82 0.5 45 APHA, 23rd Edition., 

UV-Spectrphotometric 

12 Odour Agreeable Agreeabl

e 
Agreeable Qualit

ative 

Agreeable IS 3025 /05:1983, R-2012, 

Qualitative 

13 pH value 7.83 8.03 7.98 2.5 6.5 to 8.5 IS-3025/11:1983, R-1996, 

Electrometric 

14 Phenolic compounds  

(as C6H5OH), mg/l, Max 

<0.001 <0.001 <0.001 0.001 0.001 APHA, 23rd Edition.,4-Amino 

Autipyrine 

15 Selenium (as Se), mg/l, Max <0.002 <0.002 <0.002 0.002 0.01 IS 3025/ 56:2003, 

 AAS-VGA 

16 Sulphate (as SO4) mg/l, Max 98 112 136 2.00 200 APHA, 23rd Edition.  

17 Taste  Acceptable Acceptable Acceptable Qualit

ative 

Acceptable APHA, 23rd Edition. Taste 

18 Total Alkalinity (caco3),, mg/l, 

Max  

102 94 116 4.00 200 IS-3025/23:1986, 

Titration 

19 Total Arsenic (as As), mg/l, Max <0.002 <0.002 <0.002 0.002 0.01 IS 3025/ 37:1988 

R : 2003, AAS-VGA 

20 Total Chromium (as Cr), mg/l, 

Max 

<0.04 <0.04 <0.04 0.04 0.05 IS-3025/52:2003, AAS-Flame 

21 Total Dissolved Solids, mg/l, 

Max 

462 536 642 25.00 500 IS 3025 /16:1984 

R : 2006, Gravimetric 

22 Total Hardness (caco3), mg/l, 

Max 

210 360 420 4.00 200 IS-3025/21:1983, 

R-2002, EDTA 

23 Turbidity, NTU, Max 2 1 2 1.0 5.0 IS-3025/10:1984 R-1996, 

Nephelometric 

24 Zinc (as Zn), mg/l, Max 0.06 0.14 0.03 0.01 5.0 IS 3025/ 49 : 1994, 

R : 2009, AAS-Flame 

25 Nickel as Ni, mg/l Max <0.01 <0.01 <0.01 0.01 0.02 IS 3025/ 54 : 2003, 

AAS-Flame 
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Sl.

No 

Parameter Sampling Stations Detectio

n Limit 

IS:10500 

Drinking 

Water 

Standards 

Standard / Test Method 

GW 4 

28.05.19 

GW-5 

28.05.19 

GW-6 

28.05.19 

1 Boron (as B), mg/l, Max <0.2 <0.2 <0.2 0.2 0.5 APHA, 23rd Edition ,Carmine 

2 Colour,in Hazen Units 2 2 1 1 5 APHA, 23rd Edition ,Pt.-Co. 

Method 

3 Calcium (as Ca), mg/l, Max 72 56 84 1.6 75 IS-3025/40:1991,  

EDTA 

4 Chloride (as Cl), mg/l, Max 32 22 28 2 250 IS-3025/32:1988, R-2007, 

Argentometric 

5 Copper (as Cu), mg/l, Max <0.03 <0.03 <0.03 0.03 0.05 IS 3025/42 : 1992 

R : 2009, AAS-Flame 

6 Fluoride (as F) mg/l, Max 
0.44 

0.48 0.69 0.02 1.0 APHA, 23rd Edition , 

SPADNS 

7 Free Residual Chlorine, mg/l, Min <0.02 <0.02 <0.02 0.02 0.2 APHA, 23rd Edition , 

DPD 

8 Iron (as Fe), mg/l, Max 0.09 0.06 0.12 0.06 1.0 IS 3025 /53 : 2003, 

R :  2009 , AAS-Flame 

9 Lead (as Pb), mg/l, Max <0.005 <0.005 <0.005 0.005 0.01 APHA, 23rd Edition ,AAS-

GTA 

10 Manganese (as Mn), mg/l, Max <0.02 <0.02 <0.02 0.02 0.1 IS-3025/59:2006, 

AAS-Flame 

11 Nitrate (as NO3), mg/l, Max 11.27 15.18 13.03 0.5 45 APHA, 23rd Edition., 

UV-Spectrphotometric 

12 Odour Agreeable Agreea

ble 

Agreeabl

e 

Qualitati

ve 

Agreeable IS 3025 /05:1983, R-2012, 

Qualitative 

13 pH value 8.07 7.99 7.64 2.5 6.5 to 8.5 IS-3025/11:1983, R-1996, 

Electrometric 

14 Phenolic compounds  

(as C6H5OH), mg/l, Max 

<0.001 <0.001 <0.001 0.001 0.001 APHA, 23rd Edition.,4-

Amino Autipyrine 

15 Selenium (as Se), mg/l, Max <0.002 <0.002 <0.002 0.002 0.01 IS 3025/ 56:2003, 

 AAS-VGA 

16 Sulphate (as SO4) mg/l, Max 108 82 90 2.00 200 APHA, 23rd Edition.  

17 Taste  Acceptable Accepta

ble 
Acceptab

le 
Qualitati

ve 

Acceptable APHA, 23rd Edition. Taste 

18 Total Alkalinity (caco3),, mg/l, Max  104 96 72 4.00 200 IS-3025/23:1986, 

Titration 

19 Total Arsenic (as As), mg/l, Max <0.002 <0.002 <0.002 0.002 0.01 IS 3025/ 37:1988 

R : 2003, AAS-VGA 

20 Total Chromium (as Cr), mg/l, Max <0.04 <0.04 <0.04 0.04 0.05 IS-3025/52:2003, AAS-Flame 

21 Total Dissolved Solids, mg/l, Max 428 366 796 25.00 500 IS 3025 /16:1984 

R : 2006, Gravimetric 

22 Total Hardness (caco3), mg/l, Max 330 290 400 4.00 200 IS-3025/21:1983, 

R-2002, EDTA 

23 Turbidity, NTU, Max 4 3 1 1.0 5.0 IS-3025/10:1984 R-1996, 

Nephelometric 

24 Zinc (as Zn), mg/l, Max 0.06 0.27 0.05 0.01 5.0 IS 3025/ 49 : 1994, 

R : 2009, AAS-Flame 

25 Nickel as Ni, mg/l Max <0.01 <0.01 <0.01 0.01 0.02 IS 3025/ 54 : 2003, 

AAS-Flame 
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Sl.

No 

Parameter Sampling Stations Detect

ion 

Limit 

IS:10500 

Drinking 

Water 

Standard

s 

Standard / Test Method 

GW 7 

29.05.19 

GW-8 

29.05.19 

GW-9 

29.05.19 

1 Boron (as B), mg/l, Max <0.2 <0.2 <0.2 0.2 0.5 APHA, 23rd Edition 

,Carmine 

2 Colour,in Hazen Units 3 2 2 1 5 APHA, 23rd Edition ,Pt.-

Co. Method 

3 Calcium (as Ca), mg/l, Max 32 68 80 1.6 75 IS-3025/40:1991, EDTA 

4 Chloride (as Cl), mg/l, Max 34 36 24 2 250 IS-3025/32:1988, R-2007, 

Argentometric 

5 Copper (as Cu), mg/l, Max <0.03 <0.03 <0.03 0.03 0.05 IS 3025/42 : 1992, R : 2009, 

AAS-Flame 

6 Fluoride (as F) mg/l, Max 
0.70 

0.62 0.67 0.02 1.0 APHA, 23rd Edition , 

SPADNS 

7 Free Residual Chlorine, mg/l, Min <0.02 <0.02 <0.02 0.02 0.2 APHA, 23rd Edition ,DPD 

8 Iron (as Fe), mg/l, Max 0.24 0.08 0.06 0.06 1.0 IS 3025 /53 : 2003,R :  2009 

, AAS-Flame 

9 Lead (as Pb), mg/l, Max <0.005 <0.005 <0.005 0.005 0.01 APHA, 23rd Edition ,AAS-

GTA 

10 Manganese (as Mn), mg/l, Max <0.02 <0.02 <0.02 0.02 0.1 IS-3025/59:2006,AAS-

Flame 

11 Nitrate (as NO3), mg/l, Max 16.22 15.64 11.20 0.5 45 APHA, 23rd Edition.,UV-

Spectrphotometric 

12 Odour Agreeable Agreeable Agreeable Qualit

ative 

Agreeabl

e 

IS 3025 /05:1983, R-2012, 

Qualitative 

13 pH value 8.14 7.81 8.01 2.5 6.5 to 8.5 IS-3025/11:1983, R-1996, 

Electrometric 

14 Phenolic compounds  

(as C6H5OH), mg/l, Max 

<0.001 <0.001 <0.001 0.001 0.001 APHA, 23rd Edition.,4-

Amino Autipyrine 

15 Selenium (as Se), mg/l, Max <0.002 <0.002 <0.002 0.002 0.01 IS 3025/ 56:2003, AAS-

VGA 

16 Sulphate (as SO4) mg/l, Max 126 106 114 2.00 200 APHA, 23rd Edition. 

17 Taste  Acceptable Acceptable Acceptabl

e 

Qualit

ative 

Acceptabl

e 

APHA, 23rd Edition. Taste 

18 Total Alkalinity (caco3),, mg/l, Max  124 86 112 4.00 200 IS-3025/23:1986,Titration 

19 Total Arsenic (as As), mg/l, Max <0.002 <0.002 <0.002 0.002 0.01 IS 3025/ 37:1988R : 2003, 

AAS-VGA 

20 Total Chromium (as Cr), mg/l, Max <0.04 <0.04 <0.04 0.04 0.05 IS-3025/52:2003, AAS-

Flame 

21 Total Dissolved Solids, mg/l, Max 388 544 612 25.00 500 IS 3025 /16:1984, R : 2006, 

Gravimetric 

22 Total Hardness (caco3), mg/l, Max 190 320 410 4.00 200 IS-3025/21:1983,R-2002, 

EDTA 

23 Turbidity, NTU, Max 4 2 3 1.0 5.0 IS-3025/10:1984 R-

1996,Nephelometric 

24 Zinc (as Zn), mg/l, Max 0.04 0.02 0.08 0.01 5.0 IS 3025/ 49 : 1994, R : 

2009, AAS-Flame 

25 Nickel as Ni, mg/l Max <0.01 <0.01 <0.01 0.01 0.02 IS 3025/ 54 : 2003, AAS-

Flame 

 

 

 

 

 

 

 

    



  CMPDI 

________________________________________________________________________ 

________________________________________________________________________ 
JOB NO – 200419012  42 

 
 
 

 

 

 

 

Sl.

No 

Parameter Sampling Stations Detect

ion 

Limit 

IS:10500 

Drinking 

Water 

Standard

s 

Standard / Test Method 

GW 10 

29.05.19 

GW-11 

29.05.19 

GW-13 

28.05.19 

1 Boron (as B), mg/l, Max <0.2 <0.2 <0.2 0.2 0.5 APHA, 23rd Edition ,Carmine 

2 Colour,in Hazen Units 3 2 2 1 5 APHA, 23rd Edition ,Pt.-Co. 

Method 

3 Calcium (as Ca), mg/l, Max 76 48 52 1.6 75 IS-3025/40:1991,  

EDTA 

4 Chloride (as Cl), mg/l, Max 26 20 16 2 250 IS-3025/32:1988, R-2007, 

Argentometric 

5 Copper (as Cu), mg/l, Max <0.03 <0.03 <0.03 0.03 0.05 IS 3025/42 : 1992 

R : 2009, AAS-Flame 

6 Fluoride (as F) mg/l, Max 0.55 0.68 0.78 0.02 1.0 APHA, 23rd Edition , SPADNS 

7 Free Residual Chlorine, mg/l, Min <0.02 <0.02 <0.02 0.02 0.2 APHA, 23rd Edition , 

DPD 

8 Iron (as Fe), mg/l, Max 0.18 0.06 0.09 0.06 1.0 IS 3025 /53 : 2003, 

R :  2009 , AAS-Flame 

9 Lead (as Pb), mg/l, Max <0.005 <0.005 <0.005 0.005 0.01 APHA, 23rd Edition ,AAS-

GTA 

10 Manganese (as Mn), mg/l, Max <0.02 <0.02 <0.02 0.02 0.1 IS-3025/59:2006, 

AAS-Flame 

11 Nitrate (as NO3), mg/l, Max 14.62 13.11 10.37 0.5 45 APHA, 23rd Edition., 

UV-Spectrphotometric 

12 Odour Agreeable Agreeable Agreeable Qualit

ative 

Agreeabl

e 

IS 3025 /05:1983, R-2012, 

Qualitative 

13 pH value 8.10 7.85 7.77 2.5 6.5 to 8.5 IS-3025/11:1983, R-1996, 

Electrometric 

14 Phenolic compounds  

(as C6H5OH), mg/l, Max 

<0.001 <0.001 <0.001 0.001 0.001 APHA, 23rd Edition.,4-Amino 

Autipyrine 

15 Selenium (as Se), mg/l, Max <0.002 <0.002 <0.002 0.002 0.01 IS 3025/ 56:2003, 

 AAS-VGA 

16 Sulphate (as SO4) mg/l, Max 82 104 132 2.00 200 APHA, 23rd Edition. 

17 Taste  Acceptable Acceptable Acceptable Qualit

ative 

Acceptabl

e 

APHA, 23rd Edition. Taste 

18 Total Alkalinity (caco3),, mg/l, Max  106 66 94 4.00 200 IS-3025/23:1986, 

Titration 

19 Total Arsenic (as As), mg/l, Max <0.002 <0.002 <0.002 0.002 0.01 IS 3025/ 37:1988 

R : 2003, AAS-VGA 

20 Total Chromium (as Cr), mg/l, Max <0.04 <0.04 <0.04 0.04 0.05 IS-3025/52:2003, AAS-Flame 

21 Total Dissolved Solids, mg/l, Max 604 484 462 25.00 500 IS 3025 /16:1984 

R : 2006, Gravimetric 

22 Total Hardness (caco3), mg/l, Max 370 230 270 4.00 200 IS-3025/21:1983, 

R-2002, EDTA 

23 Turbidity, NTU, Max 1 1 1 1.0 5.0 IS-3025/10:1984 R-1996, 

Nephelometric 

24 Zinc (as Zn), mg/l, Max 0.14 0.02 0.08 0.01 5.0 IS 3025/ 49 : 1994, 

R : 2009, AAS-Flame 

25 Nickel as Ni, mg/l Max <0.01 <0.01 <0.01 0.01 0.02 IS 3025/ 54 : 2003, AAS-Flame 
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Annexure – VI 
 

HYDROGRAPHS OF CLUSTER-I 
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Annexure – VI 
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Annexure – VI 
 

HYDROGRAPHS OF CLUSTER-III 
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HYDROGRAPHS OF CLUSTER-IV 
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Annexure – VI 
 

HYDROGRAPHS OF CLUSTER-V 
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Annexure – VI 
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Annexure – VI 
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Annexure – VI 
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Annexure – VI 
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Annexure – VI 
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Annexure – VI 
 

HYDROGRAPHS OF CLUSTER-XI 
 
 

 
 

 

 
 
  



  CMPDI 

________________________________________________________________________ 

________________________________________________________________________ 
JOB NO – 200419012  55 

Annexure – VI 
 

HYDROGRAPHS OF CLUSTER-XIII 
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Annexure – VI 
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Annexure – VI 
 

HYDROGRAPHS OF CLUSTER-XV 
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Annexure – VI 
 

HYDROGRAPHS OF CLUSTER-XVI 
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AMSL: Above mean sea level 

Avg.: Average 

APT: Aquifer Pumping Test 

BCCL: Bharat Coking Coal Ltd. 

bgl: Below Ground Level 

Buffer zone: periphery of the 10 km radius from the project boundary 

Core zone: Project / mine / colliery boundary (leasehold area) 

CMPDI: Central Mine Plan & Design Institute 

DVC: Damodar Valley Corporation 

DTW: Depth to water level 

GW: Groundwater 

IMD: Indian Meteorological Division  

JCF: Jharia Coalfield 

RCF: Raniganj Coalfield 

MADA: Mineral Area Development Authority 

MCM: Million Cubic Meter 

MGD: Million Gallon per day 

NTU: Nephlometric Turbidity unit 

OC / UG: Opencast / Underground 

OCP / UGP: Opencast Project / Underground Project 

RL: Reduced Level 

RWH: Rainwater Harvesting 

FF: Fire Fighting 
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