IMPACT OF MINING ON THE INDUSTRIAL DEVELOPMENT AND ENVIRONMENT OF THE JHARKHAND- A REVIEW
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ABSTRACT

 
Jharkhand is one of the few states in the country endowed with rich deposits of several principal minerals and occupies unique position in mineral productions and mineral based industries.


Mining and mineral based industries have important economic, environmental and social effects in the region where it is carried out and beyond. Jharkhand witnessed prolific mining and industrial activities leading to serious environmental degradation. In the absence of effective implementation of mining and reclamation policies, urban planning and industrial siting policies by the concerned regulatory authorities caused widespread growth of polluting industries. The development of any region can only be sustained if it is within the carrying capacity of the region. If the mining and industrial activities are followed in a well integrated planned, environmentally benign way by continuous monitoring and taking effective mitigative measures in a timely manner then it will definitely prove to be economically beneficial in a sustainable manner.

INTRODUCTION

Jharkhand, the 28th State of Indian Union, was brought into existence by the Bihar reorganisation Act on November 15, 2000- the birth anniversary of the legendary Bhagwan Birsa Munda, Jharkhand means the land of the jungles/ forests. 
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The State of Jharkhand occupies 2.4% of India’s geographic area. It is situated at 21°58’N to 25°30’ with a total area of 79,714 sq. kms composed of 22 districts namely, Bokaro, Chatra, Deoghar, Dhanbad, Dumka, Garhwa, Giridih, Godda, Gumla, Hazaribgh, Jamtara, Koderma, Latehar, Lohardaga, Palamau, Pakur, Ranchi, Sahebganj, Saraikela, Simdega, Singhbhum West & Singhbhum East and bordered by Bihar, Chhattisgarh, Orissa and West Bengal to its north, west, south and east respectively. 35% of the population of former Bihar is in the Jharkhand region. The state has 29.3% of its total land area under forest cover. 

The State’s rich forest cover with natural resources, adequate power generation, adequate availability of surface and ground water, availability of land with immense biodiversity, availability of skilled and unskilled labour at economic cost, good rail and road communication and good telecommunication networks makes a most favourable industrial climate in Jharkhand.

The Jharkhand is dotted with several major deposits of principal minerals and is now one of the leading producers of minerals in the country viz. apatite, bauxite, barytes, chineclay, chromite, coal, copper, feldspar, haematite, limestone, manganese, quartz, etc. Almost all the major mining projects, processing units, mineral based industries are in this region. If the rich mineral assets are properly exploited and utilised, the mining sector will contribute significantly to the economy of the new State. 

MINERAL RESOURCES

The Jharkhand State is a storehouse of various metallic, non-metallic, fuel, atomic and minor minerals. The Chotanagpur plateau of which Jharkhand State is a part, hosts a number of minerals. Some of these major deposits with their place of occurrence is given below:

Table 1

Percentage of Recoverable Reserve of Minerals and their Occurrence in Jharkhand with respect to total Reserve in India

	Mineral
	District of Occurrence
	Mineral
	District of Occurrence

	1.Apatite(22.50%)
	Singhbhum
	13.Granite(1.61%)
	Singhbhum

	2.Asbestos(0.42%)
	Singhbhum
	14.Graphite(8.52%)
	Palamau

	3.Barytes(0.2%)
	Palamau, Singhbhum
	15.Haematite(26.42%)
	Singhbhum

	4.Bauxite(2.68%)
	Dumka, Gumla, Lohardaga, Palamau
	16.Magnetite(0.15%)
	Palamau

	5.Chinaclay(4.35%)
	Dumka, Hazaribagh, Lohardaga, Singhbhum, Sahebganj, Ranchi
	17.Kyanite(3.19%)
	Singhbhum


	6.Chromite(0.38%)
	Singhbhum
	18.Limestone(0.67%)
	Bokaro, Garhwa, Giridih, Hazaribagh, Pakur,  Singhbhum, Ranchi

	7.Copper Ore(25.38%)
	Hazaribagh, Singhbhum
	19.Mn Ore(1.41%)
	Singhbhum

	8.Dolomite(0.68%)
	Palamau
	20.Mica(2.33%)
	Giridih, Hazaribagh

	9.Feldspar(7.01%)
	Deoghar, Dhanbad, Giridih, Hazaribagh, Koderma, Palamau
	21.Quartz & Silica Sand(0.04%) 
	Deoghar, Dhanbad, Dumka, Giridih, Hazaribagh, Koderma, Palamau, Singhbhum, Ranchi

	10.Fireclay(5.87%)
	Dhanbad, Dumka, Giridih, Hazaribagh, Palamau, Singhbhum, Ranchi
	22.Talc-Steatite((0.13%)
	Giridih, Palamau, Singhbhum

	11.Garnet(0.14%)
	Hazaribagh
	23.Titanium Minerals-Ilmenite & Rutile(0.62%)
	Ranchi

	12.Gold Ore(0.04%)
	Singhbhum
	24.Vermiculite(6.7%)
	Giridih, Hazaribagh


MINING

Presently, mining of major minerals is reported from almost all the districts of Jharkhand but extensive mining is carriedout in Singhbhum East and West, Palamau, Lohardaga, Gumla, Hazaribagh, Dhanbad, Giridih, Koderma, Ranchi and Sahebganj districts. 

Table 2

Mining Leases of Jharkhand (as on 31/3/2001)

	State
	No. of Leases
	Lease Area (hect.)

	JHARKHAND
	332
	40631.56


                       Source: IBM website

Table 3

Distribution of Mines, Employment, Output and Value of Mineral Produced in Jharkhand (2000)

	Mineral & District
	Number of Mines 
	Average Daily Employment
	Output in tonnes
	Value in ’000 Rs.

	1.Apatite, Rock phosphate 
  a.Pakur
	Employment with stone
	12520
	526

	2.Bauxite
    a.Gumla

    b.Lohardaga

    c.Total Jharkhand


	17
	1330
	443977

395915

839892
	105294

67852

173146

	3.China clay, Clay etc.
    a.Lohardaga

    b.Sahebganj

    c.West Singhbhum

    d.Total Jharkhand
	14
	1143
	91909

194900

34791

321600
	23161

18887

3390

45438

	4.Copper
    a.East Singhbhum
	5
	3310
	286332
	198428

	5.Dolomite
    a.Palamau
	1
	490
	345188
	53504

	6.Fireclay
   a.Palamau
	7
	73
	6621
	800

	7.Graphite
       a.Palamau
	2
	88
	4055
	918

	8.Iron
   a.Palamau

   b.West Singhbhum

   c.Total Jharkhand
	21
	5542
	Nil

4705(FN)

117(LM)

4972825

4299528(FN)

2923083 (LM)

4972825

4304233(FN)

2923200 (LM)
	Nil

1647

42

848894

755604

805263

848894

757250

805305

	9.Kyanite

   a.East Singhbhum

   b.West Singhbhum

   c.Total Jharkhand
	2
	45
	4257

127

4384
	3076

342

3418


	10.Limestone

     a.Bokaro

     b.Hazaribagh

     c.Palamau 

     d.Ranchi

     e.West Singhbhum

     f.Total Jharkhand

     
	21
	1157
	99932(PR)

85513

38454

44622

1782459

1951048

99932(PR)
	12991

5927

5134

3478

151887

166425

12991

	11.Manganese

     a.West Singhbhum
	2
	31
	2650
	1794

	12.Mica*

      a.Garhwa

      b.Giridih

      c.Hazaribagh

      d. Total Jharkhand
	13
	332
	208464

285895

121147

615506
	3424

5333

2526

11282

	13.Quartz

      a.West Singhbhum
	1
	20
	Nil
	Nil

	14.Salt

      a.Sahebganj
	2
	36
	15375
	2663

	15.Silica

      a.Sahebganj
	Employment with stone bauxite and China clay, etc. 
	39492
	9873

	16.Stone

     a.Garhwa

     b.Hazaribagh

     c.Koderma

     d.Pakur

     e.Sahebganj

     f.West Singhbhum

     g.Total Jharkhand
	121
	3008
	22070

65471

3984

2100443

1471516

26070(PR)

Nil

3663484

26070(PR)
	1323

2947

175

83738

69490

1159

Nil

157673

1159


*Mica in Kilogram, PR-Processed, FN-Fine, LM-Lumps 

Source: Statistics of Mines in India, Vol-II (Non-Coal),2000 by DGMS,Dhanbad(2002)

Table 4 

Coal resources of Jharkhand

	State 
	Coal Resources in Million Tonnes (as on 1.1.2003)

	
	Proved
	Indicated
	Inferred
	Total

	Jharkhand
	35265
	29552
	6326
	71143

	Total
	90085
	112613
	38050
	240748


Source: Coal.nic.in
Table 5

No. of Mines, Productivity, Raising, and Value of  Coal in Jharkhand (2000)

	District
	Number of Mines
	Productivity (Output per man year)
	Raising (in Tonne)
	Value of Coal Raised (’000 Rs.)

	Bokaro
	21
	451
	8481076
	5412782

	Chatra
	3
	3976
	10003882
	6291748

	Deoghar
	2
	645
	899125
	1025002

	Dhanbad
	105
	318
	28531043
	20285895

	Giridih
	2
	187
	169228
	1049222

	Godda
	1
	5662
	9755595
	11121378

	Hazaribagh
	41
	511
	14211716
	7590428

	Palamau
	4
	651
	559594
	353780

	Ranchi
	5
	1200
	5186947
	2799466

	Sahebganj
	1
	145
	10314
	11758

	TOTAL : JHARKHAND
	185
	525
	77808520
	54997159


Source: Statistics of Mines in India, Vol-I(Coal),2000 by DGMS, Dhanbad(2002)

It is, therefore, apparent from the mineral production pattern that royalty accruals from Jharkhand would significantly contribute to the State’s economy. 

USE OF MINERALS 

1. Apatite-used for soil reclamation, beneficiation, in chemical/fertilizer industry. 

2. Asbestos- Pipes, Sheets, Gloves, Ropes

3. Bauxite- most of the exploited bauxite is targeted for metallurgical purposes for the extraction of metal aluminium, it has a variety of uses in other industries, such as abrasive, alloy-steel, alumina, cement, ceramic, chemical, ferro-alloys, iron and steel, petroleum refining, refractory and vanaspati products. 

4. Barytes- Hydrated Alumina

5. China clay- Crockery, Glass

6. Chromite- Chrome Magnesite refractory

7. Feldspar- used in variety of industries like abrasive, ceramic, coal washery, electrodes, glass, refractory and high tension insulators. 

8. Graphite- used in varied industries like battery, crucible, pencil, foundry, electrode, refractory, paint, paper, rubber, textile, sugar insecticide and vanaspati. 

9. Garnet- Beads, as gemstone

10. Granite- Granite tiles

11. Kyanite, Andalusite and Sillimanite- predominently consumed in refractory industry. 

12. Limestone and Dolomite- chiefly used for the manufacture of cement. Next to cement industry, its potential consumers are the chemical and iron and steel industries. Also used other industries like aluminium, alloy-steel, fertilizer, ferro-alloys, foundry, glass, metallurgy, paper, sugar etc. 

13. Mica- Insulation Bricks, Mica powder

14. Ochre-natural pigment occurring in different colours. The pigmentary quality is due to the presence of iron oxide. 

15. Quartz and silica sand- Glass, Crockery ware, glaze, Acid resistant bricks and tiles

16. Vermiculite- used in foundry, refractory and asbestos product industries, insulations. 

MINERAL BASED INDUSTRIES

A large number of mineral-based industries exist in the newly created Jharkhand. Besides, there are units producing alloy/ special steel, chemicals, glass and mica based products, plaster of paris, several coal washeries and coke oven batteries. Some of the mineral based industries are as follows: 

· Two integrated steel plants- SAIL’s Bokaro plant and TISCO’s Jamshedpur plant.

· Lead-zinc smelter of HZL at Tundoo in Dhanbad.

· Tin plate India Ltd’s plant at Golmuri in Singhbhum (East). 

· The coal based sponge iron units of Bihar Sponge Iron Ltd. at Chandil and IPITATA’s plant at Jamshedpur. 

· Two alloy steel plants- Bihar Alloy Steel Ltd’s unit of Balkerdra in Hazaribagh dist. And Usha Martin Industries Ltd’s unit at Jamshedpur. 

· There are about 30 units which produce different kinds of Refractories required for ferrous, non-ferrous metallurgy and for cement plants, of these, majority of plants are located in Dhanbad and Hazaribagh districts and the remaining in Singhbhum East and Giridih. Some of the major units include Burn Standard Co. at Mugma (Dhanbad dist); Bharat Refractories Ltd. at Bokaro, Bhandaridih (Giridih dist) and Marar (Hazaribagh dist), Bihar Firebricks and Potteries at Mugma Valley Refractories at Chirkunda (Dhanbad dist), India Firebricks and Insulation Co. at Marar, Tatanagar Refractories and Mineral Co. at Gomaria, Singhbhum East and Steel Authority of India Ltd. at Marer. 

· Mica Trading corporation of India Ltd. has for mica based plants. 

· Associated Cement Company’s Chaibasa Unit, Japia Cement Plants of Sonevalla Portland Cement Company, Khilari Cement Works and TISCO’s plant in Singhbhum. 

· Hyderabad Industries Ltd’s plant producing asbestos products at Jasidih in Deoghar. 

Besides the above, there are other units in Jharkhand producing alloys/special steel, chemicals, glass, ceremics, plaster of paris and several coal washeries and coke oven batteries. 

JHARKHAND INDUSTRIAL POLICY 2001 

After the creation of the State of Jharkhand on 15th November 2000, to optimally utilise the available resources of the State in a planned manner and to accelerate the industrial development of the State, an Industrial Policy has been formulated. 

The newly carved out resource rich State of Jharkhand is widely acclaimed as the region of the future, having immense potential for industrialisation with its large deposits of minerals, which could provide a firm launching pad for various industries. It is one of the richest zones of minerals in the world. As large as 40% of the total minerals of the country are available in this State. 

Jharkhand is also endowed with other resources such as surface and ground water, land with immense bio-diversity, moderate climate, disciplined and skilled manpower, adequate availability of power, which are the basic essentials for the growth and development of industries. 

The State of Jharkhand is blessed with huge natural resources such as minerals, forests, water resources, energy sources, fertile land, etc. which can place the State amongst one of the top most prosperous and developed states of the country. 

Mining and Mineral Based Industries 

The potential for growth in mining and mineral based industries is immense. This sector has huge potential for attracting large investments to create employment and raise resources. It would be the endeavor of the State Government to expedite the granting of mining leases and simplify the procedures with respect to the grant of mining leases. In addition, the State Government would also provide certain relief to make mining activities easier. 

The State Government would encourage joint venture projects with State Mineral Development Corporation (SMDC) especially in the field of mining. Private sector would be encouraged to take up mining activities in the State. 
EXISTING ENVIRONMENTAL QUALITY IN THE STATE OF JHARKHAND

The complex environmental matrix, large scale mining activity, huge mineral resource available and ever depleting environmental quality along with flora and fauna, has attracted attention at both national as well as international level. 

The industries include thermal power stations, coal washeries, metal smelting plants, cement mills, coke oven and by-product plants, beehive coke over and allied briquette plants, metal casting and steel rolling plants, refractories and engineering industries, store crushes, line kiln, brick kilns etc. 

Various studies have been carried out to assess the environmental status of Jharkhand viz. “Carrying capacity based development planning of Damodar river basin” done by Central Mining Research Institute, Dhanbad, sponsored by MOEF, Central Pollution Board, Mehta & Mishra, Ph.D. work by E. Saranathan, Centre for Science and Environment etc. Some salient results of the different studies have been discussed here to assess the environmental status of the State. 

Air Environment

Mining and allied industries are the main sources of air pollution. Mining is carried out both by opencast and underground methods. 

Major air polluting industries in the state include thermal power plants, integrated steel plants, coke ovens, fertilizer plants, cement plants, refractories and other miscellanceous industries. Besides these, there are several small-scale industries. Among the steel plants, Bokaro steel plant recorded the highest emission load of 6.5 MT. Thermal power station and fertilizer plants did not have any ESP installed. The emission from hard and beehive coke oven plants are about 5.96 MT/ year while cement plants contribute about 1.2 MT/year. 

Opencast and Underground Coal Mining: Jharkhand is rich in mineral resources and BCCL and CCL extensively carry out coal mining.Apart from coal mining other mining activities also exist.Opencast and underground mining methods are used for winning the minerals. Dust is the major pollutant from these mines. 

Study of Central Pollution Control Board  

(A) Status of  Sulphur Dioxide (SO2): Some of the  locations  of Jharkhand have been included in highest top ten values of annual mean concentration of Sulphur Dioxide which have been shown in tables. 
Table 6

Locations of Jharkhand Included in Highest Top Ten Values of Annual Mean Concentration of Sulphur Dioxide during 1999

	Industrial
	Residential

	Location
	Annual mean conc. (µg/m3)
	Location
	Annual mean conc. (µg/m3)

	MADA, Jharia
	80*
	Regional Office, Dhanbad 
	84*

	Near Police Station (FCI Main Hospital), Sindri
	69
	Sakchi water tower, Jamshedpur
	55


* Locations, where Annual mean concentration of SO2 exceeded the respective standard of 80 µg/m3 for industrial and 60  µg/m3 for Residential areas. The annual mean concentration of Sulphur dioxide exceeded the standards in the city of Jharia and Dhanbad.

Table 7 

Locations where either Annual Mean or 24-hourly Concentration of Sulphur Dioxide Violated Respective Standards(1999)
	Location
	Area Class
	Annual Mean
Conc.(µg/m3)
	% ExceedenceOver 24-HourlyStandards

	M.A.D.A. Jharia
	Industrial
	69
	10

	FCI Main Hospital, BIT, Sindiri
	Industrial
	67
	19

	R.O. Dhanbad
	Residential
	84
	43


Table 8 

Locations  of Jharkhand Included In Highest Top Ten Values of Annual Mean Concentration of Sulphur Dioxide during 1998
	Industrial
	Residential

	Location
	Annual mean SO2 conc. (µg/m3)
	Location
	Annual mean SO2 conc. (µg/m3)

	MADA, Jharia
	76
	Regional Office, Dhanbad 
	66*

	Near Police Station (FCI Main Hospital), Sindri
	65
	
	


* Annual mean concentration of SO2  exceeded the standard of 60 µg/m3   for Residential areas. The annual mean concentration of Sulphur dioxide in the city of Dhanbad violated the standards.
Table 9 

Percent Violation of 24-hourly Standards  (Sulphur Dioxide) -1998
	Locations where either Annual Mean or 24-hourly Concentration of Sulphur Dioxide  Violated Respective Standards

	Location
	Area class
	Annual Mean Conc.(µg/m3)
	% Exceedence over 24-hourly standards

	M.A.D.A., Jharia
	Industrial
	76
	13

	Near Police Station (FCI Main Hospital), BIT, Sindri
	Industrial
	65
	12

	Regional Office, Dhanbad
	Residential
	66
	27


(B) Status of Oxides of Nitrogen (as NO2):

Due to inadequate power supply, the industrial, commercial and residential activities often resort to captive power generation resulting in high emissions of Oxides of Nitrogen. 
Table 10 

Locations  of Jharkhand Included In Highest Top Ten Values of Annual Mean Concentration of Nitrogen Dioxide during 1999
	Industrial
	Residential

	Location
	Annual mean conc. (µg/m3)
	Location
	Annual mean conc. (µg/m3)

	Burma mines Water tower, Jamshedpur 
	55
	S. Water Tower, Jameshedpur
	60

	M.A.D.A, Jharia
	51
	R.O. Dhandbad
	54


Table 11 

Locations where either Annual Mean or 24-hourly Nitrogen Dioxide Concentration Violated Respective Standards (1999)
	Location
	Area class
	Annual Mean Conc. (µg/m3)
	% Exceedence Over 24-hourly Standards

	R.O. Dhanbad
	Residential
	53.6
	8


Table 12 

Locations of Jharkhand Included in Highest Top Ten Values of Annual Mean Concentration of Nitrogen Dioxide (NO2) during 1998

	Industrial
	Residential

	Location
	Annual mean conc. (µg/m3)
	Location
	Annual mean conc. (µg/m3)

	FCI Main Hospital, Sindri, Dhanbad
	58
	Regional Office, Dhanbad
	58

	M.A.D.A, Jharia
	54
	
	


Source of CPCB Tables- http://www.cpcb.delhi.nic.in/
Air Quality of Dhanbad District (Source: Ph.D work of E. Sarnathan, 2003)

SPM

	S.No
	Classes
	Area (sq.km)
	Area (%)

	1.
	< 500
	362.97 
	60.77 

	2.
	> 500
	234.28
	39.23

	Total 
	595.64 
	100.00 


SO2
	S.No
	Classes
	Area (sq.km)
	Area (%)

	1.
	< 60
	19.91 
	3.34 

	2.
	60 – 80 
	540.59 
	90.76

	3.
	80 – 120 
	25.61 
	4.30

	4.
	> 120 
	9.53
	1.60

	Total 
	595.64 
	100.00 


NOx

	S.No
	Classes
	Area (sq.km)
	Area (%)

	1.
	< 60
	58.71
	9.86 

	2.
	60 – 80 
	355.55 
	59.69

	3.
	80 – 120 
	179.23
	30.09

	4.
	> 120 
	2.15
	0.36

	Total 
	595.64 
	100.00 


WATER ENVIRONMENT

Surface Water Quality 

Surface water quality study comprises physico-chemical characterization of Damodar, its major and minor tributaries, and reservoirs. 

Physico-chemical characteristics of Damodar river

a) Tori to Patratu: Due to the absence of industrial activities between Tori and Khalari, the river has little or no pollution. 

b) Patratu to D/S of Bokaro Steel City: The study shows that pH and TSS (Total Suspended Solid) values of the water varies from 6.86 to 8.2 and 4.0 to 2200 respectively. Highest values of TSS are found in the downstream of thermal power plants and coal washery units; whereas the least value of 4.0 mg/l was found at U/S of Patratu thermal power plant. Level of BOD and COD wee found to vary from 2.0 to 10.0 and 10 to 192 respectively. Maximum BOD was found in the downstream of Bokaro Steel City, which may be due to domestic waste effluent of Bokaro. In the downstream of Ramgarh township also, BOD was found at the level of 7.6 mg/l. The concentration of iron in river water was found higher than the prescribed value of 0.3 mg/l, especially in the D/S of industrial effluents. Other metals water found within the limit. Level of O&G was found high in and around Rajarappa washery and up to Tenughat dam which may be due to washery effluents. 

MPN had been found more than 2400 throughout the sampling site(Mehta & Mishra). The river from Bokaro onward receive pollutant from different industries e.g. steel plant, chemical industry, coal mines, washeries, coke ovens, fertilizer etc. Coal washeries contribute suspended coal particles, oil and grease, floatation agents and flocculation agents, coke oven plants discharge, ammonical liquor, oil and grease, cyanides and phenols. Steel industry discharge cyanide, phenol, slag, heavy metals and agents responsible for increased BOD and COD. Chemical industries contribute various types of toxic chemicals(Mehta & Mishra).    
c) Telmuchu Bridge to Panchet Dam: The stretch between Telmuchu bridge and U/S of Panchet dam is affected by coal mining and allied industrial activities. This stretch receives industrial as well as domestic effluents in large quantities. Coal washery, small thermal power plant, fertilizer plant of Fertilizer Corporation of India (Sindri) and by-product coke oven plants are the main industrial units which discharge industrial effluents directly or indirectly into the Damodar river, Sewage from towns like Jharia, Jamadoba, Patherdih, Sudamdih and Sindri are also discharged into the river. During the post-monsoon season pH, BOD and COD values of river water varied from 7.6 to 7.9, 1.1 to 3.5 mg/l and 22.0 to 41.3 mg/l, respectively. Maximum BOD and COD values has been observed between Patherdih and U/S of Panchet dam, which may be due to sewage discharge from nearby townships. In this stretch, TSS has been found varying between 80.0 (U/S of Panchet dam) and 28.5 mg/l (confluence of Katri Nallah). It may be due to the fact that Katri Nallah flows through active mining areas which carries high load of TSS from various sources and Moonidih thermal power plant also releases its liquid waste carrying flyash. TDS has been found varying between 153 and 339 mg/l. Maximum value of TDS has been found at D/S of Jamadoba which is due to discharge of mine water at this location. Heavy metal pollution was not critical as Cu, Cd, Cr and As has been found in very low concentration. However, Iron and Manganese were found beyond their threshold limit values. The results show that DO and BOD values ranged from 5 to 6 mg/l and >3.0 mg/l respectively at D/S of Jamadoba and U/S of Patherdih. In this stretch, domestic effluents from Jharia, Jamadoba and other satellite residential areas are joining the river. TSS has also been observed beyond 300 mg/l; which is due to discharge of liquid effluents from Moonidih captive thermal power plant and TISCO group of collieries at Jamadoba. Nitrate- N and NH4 – N content has been found to vary from 2.60 to 14.45 mg/l, and 0.11 to 0.17 mg/l, respectively. Total dissolved phosphate has been found between 1.01 and 2.75 mg/l and organic phosphate varied in the range of 0.80 to 1.20 mg/l.

Ground Water Quality

In the down gradient of Patratu, total dissolved solid has been found more than the threshold limit value (TLV) of 500 mg/l. It may be due to leaching of certain minerals from flyash disposal sites. The level of TDS has been again found exceeding the TLV at D/S of Gomia where explosive factory is located. This may be due to leaching action in and around solid waste dumping. The level of fluoride has been found in excess of 0.65 mg (TLV) in Buradih agricultural fields. Other parameters were found within the permissible limit. In the down gradient of Bokaro Steel Plant, the level of TDS has been found high but it decreased D/S of the city. The concentration of iron has also been found high in the same area upto 5 km D/S of Bokaro Steel City. Ground water analysis at different places around Chandrapura Thermal Power Plant revealed that ground water contamination near the ash ponds was taking place. The values of TDS, hardness, calcium, iron, manganese and lead have been found more than those of the drinking specification (IS:10500). Because the ash ponds are not adequately lined up, there are fair chances of leaching, subsequently contaminating the ground water. However, ground water at a distance of 5 km from ash ponds has been found to be normal. Ground water characteristic of Dhanbad township area revealed that quality of water in upper part of Dhanbad town was better than the main township and lower part. All the parameters measured have been found within the prescribed limits. Iron and manganese contamination was found in the ground water of lower portion of the town. In Jharia township, ground water level has gone down heavily due to intensive mining activities. Ground water in this area is generally not available for general public. Two ground water samples near Patherdih coal washery has been sampled and analyzed. It has been seen that groundwater is getting contaminated in terms of hardness, iron, manganese and lead. The ground water at downstream of Patherdih coal washery is more contaminated than the upstream groundwater. This may be due to more leaching of contaminants from coal rejects to D/S ground water. 

Drinking Water Quality Assessment of  Dhanbad district (Source: Ph.D. work of E. Saranathan, 2003)

Total Hardness

	S.No
	 Category 
	Area (sq.km) 
	Area (%)

	1.
	 Below Desirable limit
	920.28
	44.74 

	2.
	 Within Permissible limit 
	1040.60 
	50.60 

	3.
	 Above Permissible limit
	95.90
	4.66 

	Total 
	2057.26 
	100.00 


Iron

	S.No
	Categories
	Area (sq.km)
	Area (%)

	1.
	Above Permissible limit
	914.38
	44.44

	2.
	Within Permissible limit 
	1127.84
	54.83

	3.
	Below Desirable limit
	14.94
	0.73

	Total  
	2057.26 
	100.00 


Calcium 

	S.No
	Categories
	Area (sq.km)
	Area (%)

	1.
	Within Permissible limit 
	929.69 
	45.19 

	2.
	Below Desirable limit
	1127.47
	54.81 

	Total  
	2057.26 
	100.00 


Magnesium 

	S.No
	Categories
	Area (sq.km)
	Area (%)

	1.
	Above Permissible limit 
	4.87 
	0.23

	2.
	Within Permissible limit 
	443.64 
	21.57 

	3.
	Below Desirable limit
	1608.65 
	87.20

	Total  
	2057.26 
	100.00 


Fluoride 

	S.No
	 Category 
	Area (sq.km) 
	Area (%)

	1.
	Within Permissible limit 
	16.73
	0.81 

	2.
	Below Desirable limit
	2040.53 
	99.19 

	Total 
	2057.26
	100.00 


Total Alkalinity 

	S.No
	Category
	Area (sq.km)
	Area (%)

	1.
	Within Permissible limit 
	249.72
	12.26

	2.
	Below Desirable limit
	1804.86
	87.74

	Total 
	2057.26 
	100.00 


Nitrate 

	S.No
	Category
	Area (sq.km)
	Area (%)

	1.
	Above Permissible limit
	10.51 
	0.51 

	2.
	Within Permissible limit
	950.31
	46.19

	3.
	Below Desirable limit
	1096.44 
	53.30

	Total 
	2057.26 
	100.00 


Drinking Water Quality 

	S.No
	Category
	Area (sq.km)
	Area (%)

	1.
	Excellent 
	434.94 
	21.14

	2.
	Good 
	1103.48 
	53.64

	3.
	Moderate
	502.07
	24.40 

	4.
	Poor
	16.77 
	0.82 

	Total 
	2057.26 
	100.00 


Noise Environment

The noise is generated from mining activities, medium and heavy industries, urban activities in the commercial and human settlement and due to vehicular traffic. 

Noise levels in commercial areas: The Leq varied between 51 and 79 dBA(day) and between 40 and 74 dBA(night). Because of commercial activities, use of generators due to poor status of electricity supply, activity status of certain areas and unnecessary honking of horns in the roads. 

Noise levels in residential areas: The Leq varied between 46 and 79 dBA during day time and between 41 and 61 dBA during night. Movement of heavy and medium vehicles, loading and unloading of materials and construction activities caused the noise levels at certain residential areas. 

Noise levels in silence zones: There are a number of educational institutions and hospitals. The variation of Leq has been found between 43 and 76 dBA during day time and 38 and 72 dBA during night. The higher level of noise prevailing in residential and silence zones is because of intermingling of commercial areas, silence zones and residential area. 

Noise levels in the industrial environment: Industries in this area comprise of coal mines, coal washeries and coke oven plants. A number of thermal power plants, steel plants and other ancillary industries also exist in the basin. 

Noise levels due to mining and blasting activities: To achieve the huge target, there is no alternative to blasting as a means to break coal. It is associated with the ground vibrations and air blast, and generation of noise. Continual noise and vibration from blasting operations are upsetting and annoying to the residents in the vicinity of operating mines. 

Overall Environmental Scenario of Jharkhand 

1. Industry and Pollution

· Iron and Steel industries, Fertilizer plants, Coke ovens, Cement plants and Refractories dominate the industrial scenario.

· Iron and Steel Plants and Thermal Power Plants are the major contributors to air, water and hazardous waste pollution in the state.

· Integrated Steel Plants dominate the pollution scenario.

· Improper siting of industries without taking into account the environmental factors.

· Absence of natural renewable resource based/agro based/forest produce based industries.

· Need for adoption of cleaner technologies of industrial production in all industries.

· High air pollutant Conc. In industrial and mining zones.

· Low air pollution dispersion potential in the region.

· Ambient air quality status under fair-dangerous category.

· Low assimilative capacity of river water.

· Inadequate flow of water in Damodar river in critical season.

· Non-availability of identified land for siting hazardous waste disposal facilities.

2. Minerals & Mining

· Has rich reserves of many minerals apart from coal

· Land degradation due to mining, overburden dumps, mine fire and subsidence.

· Deforestation of dense forest land for mining operations.

· Unscientific mining practices.

CONCLUSION


Jharkhand is formally carved out from Bihar yet it remains one of the leading mineral producing states in the country .A beautiful land with picturesque valleys, dense lush green forests has a large deposits of mineral. The new state is endowed with rich mineral resources and occupies unique position in mineral production and mineral based industries.


Jharkhand has witnessed prolific mining and industrial activities leading to serious environmental degradation. The complex environmental matrix, large scale mining and industrial activities, huge mineral resource still available and ever depleting environmental quality along with flora and fauna, has attracted attention at both national as well as international level. The mining and allied industrial activities has affected all the components of the environment and ultimately the social, demographic and health aspect of inhabitants have been affected. 

If the mining and other industrial activities are followed in a well a integrated planned, environmentally benign way in a time manner then it will lead to economically beneficial for the region in a sustainable way. Planned development is essential not only for fulfilling the aspirations of the people for a sustainable source of livelihood but also for protecting the resource base and enhancing the environmental quality in the region. 
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Websites

· http://www.ibm.nic.in 

· http://www.cpcb.delhi.nic.in 

· http://www.coal.nic.in 

· http://www.jharkhand.nic.in 

· http://www.jypo.com 

· http://www.mapsofindia.com 
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