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IN ORDER TO ASSESS THE IMPACT OF 

COAL MINING ON GROUND WATER 

REGIME, A PART OF RANIGANJ COAL 

FIELD AREA IN THE INTERFLUVE OF AJOY-

DAMODAR SUB-BASIN IN BARDDHAMAN 

DISTRICT WAS SELECTED FOR STUDY.



GEOLOGY
LOWER GONDANA GROUP OF ROCKS MAINLY 
COMPRISE THE AREA, UNDERLAIN BY 
ARCHAEAN METAMORPHICS WHICH ARE 
EXPOSED IN THE NORTH WESTERN PART OF THE 
AREA. 

2 SETS OF MAJOR FAULTS TRENDING NNE-SSW IN 
THE WESTERN PART & NNW-SSE IN THE EASTERN 
PART TRAVERSE THE AREA. THE LATTER ONE 
HAVE BETTER GROUND WATER POTENTIAL. 



HYDROGEOLOGY
MODE OF OCCURRENCE OF GROUND 
WATER IN: 
WEATHERED RESIDUUM DOWN TO ABOUT 
20 MBGL UNDER UNCONFINED CONDITION 
BEING HARNESSED BY DUG WELLS.
FRACTURES GENERALLY DOWN TO 100 
MBGL UNDER CONFINED CONDITION BEING 
EXPLOITED THROUGH DUG-CUM 
BOREWELL/BOREWELL.







YIELD OF THE WELLS: 0.5-38 M3/HR
TRANSMISSIVITY: 50-200 M2/DAY 

DEPTH TO WATER LEVEL DURING PRE-

MONSOON PERIOD: IN GENERAL 3-6 MBGL 

& AS HIGH AS 18 MBGL.





GROUND WATER RESOURCE 
POTENTIAL

NET GW AVAILABILITY: 18739 HAM

EXISTING GROSS GW DRAFT FOR ALL 
USES: 2132 HAM

ADDITIONAL GW DRAFT DUE TO MINING 
ACTIVITIES: 5622 HAM

STAGE OF GW DEVELOPMENT: 41%



IMPACT OF COAL MINING ON 
GW REGIME

HYDROGEOLOGICAL ASPECTS:

DTW VARIES FROM 7-18 MBGL AROUND ACTIVE 

MINE ESTABLISHMENTS.

DUE TO SEEPAGE OF GW INTO MINES DTW 

DECLINES CONSIDERABLY IN WELLS & EVEN 

WELLS GET DRY DURING SUMMER IN THE 

VICINITY OF COAL MINES.





GROUND WATER FLOW PATTERN  IS INFLUENCED 
BY MINING ACTIVITY, MAINLY DURING 
PREMONSOON PERIOD. 
HUGE AMOUNT OF GROUND WATER (ABOUT 
108.33 MCM ANNUALY) DISCHARGES INTO THE 
MINES FROM THE ZONE OF WEATHERING, THE 
SECTIONS OF ALTERNATING JOINTED, FISSURED 
SANDSTONES, THINELY LAMINATED SHALES, 
INTERCEPTED IN THE SHAFTS & GALLERIES 
DURING MINING ACTIVITIES.

THE GRADIENT OF WATER TABLE  VARIES FROM 4 
M/KM TO 10-20 M/KM. 



SUBSTANTIAL QUANTITY OF WATER 
PUMPED OUT FROM VARIOUS   
COLLIERIES    OF CMPDIL, ASANSOL IS 
ESTIMATED TO BE 0.25 MCM/DAY IN 
DRY PERIOD & 0.39 MCM/DAY DURING 
MONSOON. 
PUMPED OUT WATER IF 
CONTAMINATED MAY POLLUTE THE 
NEARBY SURFACE WATER AND NEAR 
SURFACE AQUIFER.











HYDROCHEMICAL ASPECTS:

QUALITY IN OPEN WELL

Chemical constituents          Range in ppm
Silica                                        6.8-8.4
Calcium                                 < 1-44                            
Sodium                                     1.2-100
Magnesium                               4-302
Potassium                               <1—144
Bicarbonate                               24-549



CONSTITUENTS                       RANGE

Sulphate <0.1-590
Fluoride                                             0.04-1.3
Iron                                                  <0.01-1.9
Nitrate                                              <1- 180
Total Hardness as CaCo3                               20-910
Sp Conductance in micromhos/cm      97-2570



COMPARISION OF QUALITY

38-18430-53528-470Total Hardness
174-252-26-300Alkanility
0-240-7460-8Suspended

484-886436-4218260-656Total solids
7.1-8.77.1-8.76.5-8.2pH
(4)(3)(2)(1)

Surface waterMine waterOpen wellsParameters
in ppm)

Nil-0.78NilNilTotal cyanides

Nil-0.3Nil-0.125NilPhenolic
compound

32-7818-940.2028-56COD
10-3210-619.208-14BOD



(4)(3)(2)(1)

NilNil-0.13NilNickel

NilNilNilHexavalent 
Chromium

NilNil-0.12NilCopper

TraceNil-TraceNil-TraceNitrate

TraceTraceTraceSulphate

Nil-8.65Nil-1.64Nil-0.20Amonical 
Nitrogen

56-11436-6236-58Chloride

Nil-4.0Nil-78.80NilOil and greases



THE DATA INDICATES THAT BOD IS HIGH 

IN CASE OF GROUND WATER, SURFACE 

WATER AND MINE WATER. COD IS HIGH  

IN GROUND WATER AND SURFACE WATER 

AND VERY HIGH IN MINE WATER.   



RECOMMENDATION
GROUND WATER DEVELOPMENT NEED TO BE DONE 
BY
LARGE DIA OPEN WELLS PREFERABLY IN TOPOGRAPHIC 
LOW AND AWAY FROM COAL MINES.
BORE WELLS AFTER DELINEATING WATER BEARING 
FRACTURES &  ITS EXTENSION BY PHOTOGEOLOGICAL 
AND GEOPHYSICAL SURVEY.
LARGE SCOPE FOR GW DEVEOPMENT PROVIDED, 
MINE SEEPAGE COMPONENT IS MINIMISED 
ADOPTING SUITABLE MEASURES. 
JUDICIOUS WITHDRAWAL OF WATER 
LEFT IN ABANDONED MINES MAY HELP AVERTING 
HAZARDS LIKE UNDERGROUND FIRE ETC.
WITHDRAWAN WATER CAN BE USED AFTER PROPER 
TREATMENT IN DOMESTIC AND INDUSTRIAL SECTOR



SCOPE FOR CONJUCTIVE USE OF SURFACE 
AND GROUND WATER:
BY DAMODAR RIVER/CANAL WATER IN THE 
UPPER REACHES 
BY GROUND WATER IN TAILEND PORTION 
SCOPE FOR RAINWATER CONSERVATION :
CONSIDERING ANNUAL RAINFALL 1271 MM  
AND AREA  OF 1500 SQ.KM.

GROSS QUANTITY OF RAINWATER 1906.50 MCM
NET QUANTUM OF RAINWATER FOR DOMESTIC 
CONSUMPTION(CONDIDERING 30% OF GROSS 
FOR EVAPORATION AND SURFACE RUNOFF) 
1334.55 MCM


