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PREAMBLE
Prior to the formation of Jharkhand Minor Mineral Concession Rule 2004, (JMMCR -2004) the
mining operation for minor mineral were carried out in unscientific manner. Identifying this fact
in exercise of power, Conferred by Section 15 by Mines and Minerals (Development and
Regulation) Act 1957 as amended in 2015 and all other powers enabling it in that behalf, the
industry Mines & Geology Department, Govt. of Jharkhand framed the aforementioned rule,
which has been amended with period of times in the year 2007, 2010, 2014, 2015 and 2017.
Keeping in view of experience gained in period of one decade, the MOEF&CC came out with
Environmental Impact Assessment Notification S.O.-1533(E) dated 14th Sept.2006. It has been
made mandatory to obtain environmental clearance for different kinds of development
projects as listed in Scheduled -1 of notification.
Further, pursuance of the order of Hon’ble Supreme Court Petition (C) No. 19628-19629 of
2009, dated 27th Feb. 2012 In the matter of Deepak Kumar etc., Vs State of Haryana and others
etc., prior environmental clearance has now become mandatory for Mining of Minor Minerals
irrespective of the area of Mining Lease.
And also in view of the Hon’ble National Green Tribunal, order dated the 13 th Jan.2015 the
matter regarding Sand, Brick earth, & burrowed earth cutting for Road Construction has to take
prior E.C. For Mining Lease irrespective of the fact that whether the area involved is more or
less than 5 hectares. They also suggested to make a policy on E.C for sand including other minor
minerals mining lease in cluster.
In pursuance MOEF&CC Notification S.O. 141(E) dated 15th Jan. 2016, District Environment
Impact Assessment Authority (DEIAA) & District level Expert Appraisal Committee (DEAC) has
been formed for Category –B2 Minor Minerals having area less than or equal to 5 ha.
MOEF&CC in consultation with State Government has prepared Guidelines on Sustainable Sand
Mining & other Minor minerals mining in 2016, detailing the provisions on Environmental
Clearance for cluster. Creation of District Environmental Impact Assessment Authority (DEIAA)
& proper monitoring of Minor Minerals Mining using Information Technology to track the
mineral out material from source to destination.
DEAC will scrutinize and recommend the prior environmental clearance of Mining of Minor
Mineral to DEIAA on basis of District Survey report. This will model and guiding document
which is a compendium of available mineral resources, geographical setup, environmental and
ecological set up of the district and replenishment of minerals and is based on data of various
departments, published reports, Journal and websites. The District Survey report will form the
basis for application for environmental clearance, preparation of reports and appraisal of
projects. District Survey Reports are to be reviewed once in every five years as per statue,
however this is an interim report, which will be updated at regular intervals.
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In line with above guideline Chief Secretary of Government of Jharkhand issued a letter to all
Deputy Commissioner’s Vide letter No. -1874/Cs dated 01-08-2017 & Notification No. Khani
(vivid) -67/2017/1905 dated 16-08-2017 by Secretary Government Department of Industries,
Mines & Geology, Government of Jharkhand, to prepare a District Survey Report as per
guideline of sustainable Sand & Minor Mineral Mining guidelines with the assistance of
Irrigation department (Minor), Forest department , Mining & Geology Departments,
considering the recent amendment S.O. 3611 (E) dated 25th July, 2018.
The Main objective of the preparation of District Survey Report is to ensure the following:1. Identification of Mineral Resources in the district.
2. Identification of areas of minor minerals having the potential where mining can be
allowed. And
3. Identification of area and proximity to infrastructure and installations where mining
should be prohibited.
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1. INTRODUCTION
CHATRA AT A GLANCE:1.1 Location and Geographical Area
Chatra district spreading over an area of 3706 sq.km lies between North latitudes
23°38´34´´: 24°27´48´´ and East longitudes 84°26´50´´: 85°23´41´´ with it’s district
headquarter at Chatra. The state JHARKHAND came into existence on 15th November 2000
as a 28th State of Union of India after being bifurcated from Bihar State, the Chatra district
is one of the 24 district of Jharkhand. The climate is generally dry with average rainfall
1234.5 mm. The temperature varies between 20° to 42.20°. However due to global
warming, the temperature goes high up to 44°. The district of Chatra is a part of North
Chotanagpur Plateau. This area is full of several plateaus, mountains and valleys, most part
of district area full of forest and stones. Chatra district is surrounded by North- Gaya district
of Bihar State, South- Ranchi District, East- Chatra district, West- Palamu district.

1.2 Administrative Units:Chatra is the administrative headquarter of Chatra district. It is located at a distance of 152
km from Ranchi, state capital of Jharkhand.The district is divided into 12 blocks, namely
i) Hunterganj ii) Pratappur iii) Kunda iv) Lawalaung v) Chatra vi) Itkhori vii) Gidhaur viii)
Pathalgora, ix) Simaria, x) Tandwa xi) Kanhachatti and xii) Mayurhund. The district comprises
of 154 numbers of panchayats and 1474 no. of villages. The district is bounded in the north
by Gaya district of Bihar State, in the west by Palamu district, in the south by Latehar, Ranchi
and Hazaribagh districts, in the east by Koderma and Hazaribagh district. The forest portion
comprises of 4 territorial divisions (North, South Chatra, Koderma, Hazaribagh West) one
afforestation division and 2 state trading divisions.

1.3 Connectivity facilities in Chatra District:Road Network
The district is well served by a network of good roads and has been called the motorists
paradise. The chief roads emanating from Chatra town are Chatra. NH-99 and NH-100
passes from the town. Other important roads connecting the town are:
• Chatra - Hunterganj – Dobhi Road
• Chatra - Itkhiri – Chauparani Road
• Chatra - Bagra - Balumath – Ranchi Road
• Chatra - Simaria – Hazaribag Road
• Chatra - Tandva – Pipwar Road
• Chatra - Itkhori – Hazaribag Road
Rail Network

The boundaries of Chatra district is on Gaya District of Bihar. Chatra is at Gosaindih about
40 km from Chatra. Chatra is approachable from Koderma Railway station via Barhi,
Chauparan, Itkhori distant at about 100 km. Chatra is approachable from Ranchi via
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Chandwa in Balumath in Latehar district. The railway connectivity will pass through the
Chatra district when Koderma -Ranchi via Hazaribag railway line is completed and it will
touch three major villages of the district namely Majhgain, Bandgaon and Ratarua.
Air Network

At present, Chatra is not connected by airway. The site selection for aerodrome is presently
under process. Nearest aerodrome is Gaya (International Airport), and Ranchi.

Map showing Location of Chatra District In Jharkhand
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Representative Map of Chatra District (Source: Geological Survey of India)
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2. OVERVIEW OF MINING ACTIVITY IN THE DISTRICT
Coal, Sand and Stones are main mineral products of Chatra district. The Coal is available in
Keradari and Tandwa Block area, the CCL is engaged in mining of Coal in the district.
Currently there are 42 brick kilns (both operative and non-operative) in the district

The southern part of the district is underlain by Granite-gneiss of Achaean age forming
the basement. Important deposits of coal, fireclay, muscovite mica, talc, vermiculite and
dimension stone occur in the district. Vermiculite deposits also occur in Chatra district.
Dimension stone available in the district are Black Granite (dolerite/amphibole) and
multicoloured granite (granite gneiss/ migmatite). The area forms part of the Chhotanagpur
plateau. A broad spectrum of Archaean to Quartenary formations comprising crystalline,
sedimentary and metamorphic rocks occur in the area. The unclassified Metamorphic
Gneissic Complex and Proterozoic intrusive rocks suffered strong folding deformation and
medium grade metamorphism. The district is underlain by diverse geological formations with
complex tectonic framework. The geological formations have been grouped under three main
categories
I.

The gneissic complex in the southern and the central part

II.

The Rajmahal traps in the eastern and southeastern part.

III.

Gondwanas overlain by thin mantle of alluvial cover in the northern and central part.
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(Source: Geological Survey of India)
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3. GENERAL PROFILE OF THE DISTRICT
3.1 River System

(Source-

CGWB
Report, 2013)

The principal rivers of the district are Lilajan, Barki, Chako, Damodar and Garhi. The general
slope of the district is North to South. The general trend of the drainage is from SE-NW. The
structural features particularly the foliation and joints exert profound impact upon the
drainage and control the drainage pattern of the district.
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3.2 Geomorphology

(Soruce: Geological Survey of India)

The predominant physical feature over major part of the district is the rolling topography
dotted with isolated inselbergs except in the Borijore and Sundarpahari blocks. A
substantial part of Borijore and Sundarpahari block is under forest cover. The altitude of
the land surface increases from west to the east. The major hills are confined to the
eastern part of the district comprising the Gandeshwari Pahar (238.41m) and Kesgari Pahar
(268.29m) while in the western part of the district isolated hills are in the form of the
inselbergs and other small hillocks.

13

District Survey Report of Chatra, Jharkhand

3.3 Soil:

(Soruce: Geological Survey of India)

The soils occurring in different landforms have been characterised during soil resource
mapping of the state on 1:250,000 scale (Haldar et al. 1996) and three soil orders namely
Entisols, Inceptisols and Alfisols were observed in Chatra district. Alfisols were the dominant
soils covering 52.2 percent of TGA followed by Entisols (33.9 %) and Inceptisols (13.0)
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3.4 Physiography
Since the district consists of part of Upper Hazaribag plateau and Lower Hazaribag plateau
and northen scarp, it presents diverse physiographic features. It has an elevation of about
450 m. Kalua hill and Lahabar hill forms the higher elevations of the district. Due to scarp
landforms some waterfalls are observed in the district. The general slope of the district is
from north to south. Geologically the area is comprised with Archean granites and gneisses.

3.5 Demography
Census - 2011
Total population

1,042,886

Male Population

533,935

Female Population

508,951

Population Growth

31.77%

Area Sq. Km

3,718

Density/km2

280

Proportion to Jharkhand Population

3.16%

Sex Ratio (Per 1000)

953

Child Sex Ratio (0-6 Age)

967

Average Literacy

60.18 %

Male Literacy

69.92%

Female Literacy

49.92 %

Total Child Population (0 - 6 ) Years

195,321

Male Population (0-6 Age)

99,312

Female Population (0-6 Age)

96,009

Literates

510,061

Male Literates

303,902
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Female Literates

206,159

Child Proportion (0-6 Age)

18.73%

Boys Proportion (0-6 Age)

18.60%

Girls Proportion (0-6 Age)

18.86%
Source: Census Data, 2011

3.6 Forest
The forest of Chatra is full of variety of medicinal plants, Kendu leaves, Bamboo, Sal, Teak, other
timber species and a wide range of carnivorous & herbivorous wild animals. The district has one
wild life sanctuary also known as the Lawalong Wildlife Sanctuary, which hosts even tigers. The
area of the sanctuary is 26, 886.23 hectares. In the sanctuary the principal animals that are found
are Tigers, Leopards, Bear, Nilgai, Sambhar, Peacock, Wild Boar and Deer, together with variety of
snakes and birds.
District-wise Forest Cover Area in Jharkhand (Area in Km2)

District

Geograph
ical Area
Km2

2017 Assessment
Moder- Open
Total
ate.
Forest
Dense
Forest

Very
Dense
Forest

Percent
of GA

Change

Scrub

Bokaro

2,883

61

232

277

570

19.77

3

38

Chatra

3,718

249

864

653

1,766

47.50

-8

19

Deoghar
Dhanbad
Dumka
Garhwa
Giridih
Godda
Gumla
Hazaribagh

2,477
2,040
3,761
4,093
4,962
2,266
5,360
3,555

0
0
0
125
77
13
305
230

14
44
259
414
339
270
586
349

188
160
317
851
474
138
550
772

202
204
576
1,390
890
421
1,441
1,351

8.16
10.00
15.32
33.96
17.94
18.58
26.88
38.00

-1
2
6
-4
7
7
-1
1

12
20
44
62
28
16
11
19

Jamtara

1,811

0

21

76

97

5.36

2

12

Khuti

2,535

73

343

488

904

35.66

-7

12

Koderma
Latehar
Lohardaga

2,540
4,291
1,502

81
477
174

494
1,311
219

449
616
111

1,024
2,404
504

40.31
56.02
33.56

0
-2
2

5
9
8
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Pakur
Palamu
West
Singhbhum
Singhbhu
m
East
Singhbhum

Singhbhu
Ramgarh m
Ranchi
Sahebganj
SaraikelaKharsawan
Simdega
Grand
Total

1,811
4,393
7,224

3
57
462

172
521
1,352

112
622
1,552

287
1,200
3,366

15.85
27.32
46.59

0
3
7

20
98
52

3,562
1,341
5,097
2,063
2,657

55
31
63
18
22

592
110
364
258
214

429
188
737
297
337

1,076
329
1,164
573
573

30.21
24.53
22.84
27.78
21.57

-1
2
10
-4
5

22
18
35
67
21

3,774
79,716

22
2,598

344
9,686

875
11,269

1,241
23,553

32.88
29.55

0
29

21
669

(Source: India state of forest report 2017-Jharkhand)
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4. GEOLOGY OF THE DISTRICT
The southern part of the district is underlain by Granite-gneiss of Achaean age
forming the basement. These occur as large batholiths and are intruded by basic rocks. In
the central and northern part of the district the rocks of Barakar formation consisting of
feldspathic sandstones, shales and coal seams overlying the metamorphics are exposed. In
the western and northern part of the district alluvial cover of moderate thickness, caps the
Archaean crystallines and the Gondwana sedimentaries. The denuded surface of this ancient
landmass reveals that the region have been subject to a series of tectonic movements,
resulting in folding, faulting, crumpling, crushing and tilting of different formation from time
to time. "The structural frame of the area however, appears to have been laid down by the
Archaean movements which folded the Dharwarian sediments Physical Environments and
caused the batholithic intrusions into the folded Dharwarians" by Singh (1976). The Satpura
strike in the Archaean rocks trends E.N.E. - W.S.W. The Pre-Cambrian rocks vary widely in
their resistance to weathering and erosion. Rocks like quartzites, epiodiorite, gabbro,
dolerite, gneisses are more resistant to weathering and erosion than shales, schists, clays
and phyllites, with the result that the former group of rocks account for most of the bold
topographical forms in the area.
The Archaean fold mountains, composed of less resistant rocks, have been reduced to
a peneplain on more than one occasion, but in the current cycle the resistant residual
hillocks. The Vindhyans provide an almost table-like flatness to the plateau surface above
the scarps. This has been possible due to the occurrence of thick masses of resistant
sandstone strata. Streams descending the steep scarp from gorge-like valleys; their descent
is often through rapids and waterfalls, which indicate recent uplift of the area. The Barahagi
represents a shallow elongated basin (E.S.E.-W.N.W.) and includes a prominent subbasin
comprising the basal deposits in middle Barwadih, Basni lease hold area in the south-east.
This basin is composed of the Talchir and Barakar beds only. The rock beds show gentle
several oblique and strike faults with small throws within the basin. Towards the close of the
cretaceous, the study-area experienced lava eruptions like the other parts of the
Chotanagpur highlands.
The area forms part of the Chhotanagpur plateau. A broad spectrum of Archaean to
Quartenary formations comprising crystalline, sedimentary and metamorphic rocks occur in
the area. The unclassified Metamorphic Gneissic Complex and Proterozoic intrusive rocks
suffered strong folding deformation and medium grade metamorphism. The Gondwana
rocks are not folded or metamorphosed. Most of the faults and shear zone the gneisses,
metamorphic and Gondwanas are mainly E-W, NW-SE and NE-SW trending. The crystallines
are foliated, lineated and jointed. The foliation is moderate to steeply dipping with varied
trend, the most dominant one being E-W. Bedding preserved in Gondwana is Horizontal to
low dipping. The unconsilated Quartenary sediments along with the weathered rock. Alluvial
tracts, fractured crystalline and Gondwana sandstone form the main repository of ground
water.
Important deposits of coal, fireclay, muscovite mica, talc, vermiculite and dimension
stone occur in the district.Vermiculite deposits also occur in Chatra district. Dimension stone
available in the district are Black Granite (dolerite/amphibole) and multicoloured granite
(granite gneiss/ migmatite).
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The district is underlain by diverse geological formations with complex tectonic framework. The
geological formations have been grouped under three main categories
i.
ii.
iii.

The gneissic complex in the southern and the central part
The Rajmahal traps in the eastern and southeastern part.
Gondwanas overlain by thin mantle of alluvial cover in the northern and central
part.

The generalised stratigraphic succession of the area, established by GSI is as follows :-

(Source-Geological Survey Of India)
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(Soruce: Geological Survey of India)
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(Soruce: Geological Survey of India)
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5. DRAINAGE OF IRRIGATION PATTERN
The district has considerable flat land, which provide suitable site for
agricultural use. The hilly areas are mostly under forest with patches of cultivation
on scarp areas. Major rivers flowing in the district are Yamuna, Barki, Chako,
Damodar and Garhi. Major crops grown in the district are rice, wheat and pulses.
Only 12.21 percent area of agricultural use are net irrigated and major source of
irrigations are well and tubewells.
IRRIGATION BY DIFFERENT SOURCES
(Areas and Number of Structures)
Dugwell
Tube wells /Bore wells
Tanks / Ponds
Canals
Other Sources

Nos.

Area (Ha)

17015
184
100
2
69.50

9364
537
587
2
Bhaurna Bandh,Triveni Weir
Scheme and Dania Weir
Scheme,
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6. LAND UTILIZATION PATTERN IN THE DISTRICT
The major portion of the district is covered by forest (60.4% of TGA) and has scattered
settlement pattern. The forest is full of variety of medicinal plants, kendu leaves, bamboo, sal,
teak and other timber species. The district has considerable flat land, which provide suitable
site for agricultural use. The hilly areas are mostly under forest with patches of cultivation on
scarp areas. Major crops grown in the district are rice, wheat and pulses. Only 12.21 percent
area of agricultural use are net irrigated and major source of irrigations are well and tubewells.
Source: Fertilizer and Agriculture Statistics, Eastern Region (2003-2004)

Chatra

Jharkhand

1.

Forest

60.40 %

29.2 %

2.

Net sown area

12.54 %

22.7 %

3.

Barren and unculturable waste

5.29 %

7.2 %

4.

Non agricultural use

3.28 %

9.9 %

5.

Orchards

1.25 %
2.5 %

6.

Pasture

0.43 %

7.

Culturable wasteland

1.24 %

3.5 %

8.

Current and other fallow

15.57 %

25.0 %
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(Soruce: Geological Survey of India)
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7. SURFACE WATER AND GROUND WATER SCENARIO OF THE DISTRICT
7.1 Hydrogeology

(Soruce: Geological Survey of India)
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The southern part of the district is underlain by Granite-gneiss of Achaean age forming the
basement. These occur as large batholiths and are intruded by basic rocks. In the central
and northern part of the district the rocks of Barakar formation consisting of feldspathic
sandstones, shales and coal seams overlying the metamorphics are exposed. In the western
and northern part of the district alluvial cover of moderate thickness, caps the Archaean
crystallines and the Gondwana sedimentaries.
The district is underlain by diverse geological formations with complex tectonic framework.
The geological formations have been grouped under three main categories
a) The gneissic complex in the southern and the central part
b) The Rajmahal traps in the eastern and southeastern part
c) Gondwanas overlain by thin mantle of alluvial cover in the northern and central part.
Ground water occurs mostly under phreatic condition in all the lithological units within the
shallow aquifers and locally under semiconfined and confined condition in deeper aquifers.

7.2 Depth to Water Level: During May 2012, the depth to water levels in HNS wells tapping shallow aquifer ranged
from 7.30 to 11.05 m bgl.
Categorization of depth to water level of pre-monsoon period (May 2012) for HNS in Chatra
district is presented below in table

Categorization of depth to water level of pre-monsoon period (May 2012)

No. of

Depth to

wells

water level (m

0-2 (m)

2-5 (m)

5-10 (m)

10-20(m)

measured bgl)

3

Min

Max

No.

%

No.

%

No.

%

No.

%

7.30

11.05

0

0

0

0

2

66.7

1

33.3
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Depth to ground water levels during the post monsoon period (November 2012) varied
between 4.92 and 9.67 m bgl Categorization of depth to water level of post-monsoon period
(November 2012) for HNS in Chatra district is presented below in table

No. of

Depth to

wells

water level

measured

(m bgl)

6

0-2 (m)

2-5 (m)

5-10 (m)

10-20(m)

Min

Max

No.

%

No.

%

No.

%

No.

%

4.92

9.67

0

0

1

16.7

5

83.3

0

0

Table- Categorization of depth to water level of post-monsoon period (Nov-2012)

Fig: Pre-monsoon water level

Fig: Post-monsoon water level
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7.3 Ground Water Quality
Ground water in the phreatic aquifers in Chatra district slightly alkaline in nature,
which is also colourless, odourless. The specific electrical conductance of ground water in
phreatic zone during May 2011 was in the range of 655 -2408 µS/cm at 25ºC. The suitability
of ground water for drinking purpose has been evaluated on the basis of pH, Total hardness
(T.H), Ca, Cl, F and NO3. The chemical concentration of these constituents is presented
below in table
Table- The chemical concentration of samples (May 2011) of Chatra district
Block

Location E.C. micro

pH

CO3

HCO3

Cl

Ca

Mg

TH as

Na

K

mg/l

mg/l

CaCO3

Siemens/cm
o

at 25 C

mg/l mg/l

mg/l

mg/l

mg/l

mg/l

SIMARIA Tutilawa 690

7.57 ND

110.7

70.9

48

30.37 245

32.48

4.88

CHATRA Chatra

1440

7.41 ND

446

147

62

49

355

127

30

ITKHORI Itkhori

657

7.56 ND

344.4

17.72

38

27.94 210

38.9

5.07

SIMARIA Simaria

249

7.4

ND

110.7

17.72

26

7.29

95

14.59

1.86

SIMARIA Bagra

1399

7.41 ND

110.7

215.52

76

57.1

425

81.94

17.02
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7.4 Ground Water Development
In the rural areas the entire water supply is dependent on ground water. Ground water
development is mainly carried out in the district through dug wells and Hand pumps. In
general dug wells are of 2 m diameter and the depth ranges between 8 to 15 m depending
on the thickness of the weathered zone, tapping the shallow aquifer in the weathered zone
and uppermost slice of the basement. Large number of dug wells used for drinking water is
under private ownership for which there is no reliable data. Over the years Mark II/ Mark
III hand pumps are being drilled in large numbers for ground water development. These
hand pumps have the following two major advantages i) less susceptible to contamination
from surface sources and ii) tap fractures between 20-60m depth which have been found
to be less affected by seasonal water level fluctuation and thus have lesser chances of
failure even during extreme summer. In rural areas of Chatra district the number of hand
pumps drilled by PHED is 12311 of which 9342 are under working condition. There are 574
dug wells constructed by government departments that are under regular use.
In the urban areas ground water plays a supplementary role in water supply, the major
supply being made through dams, reservoirs or weirs across rivers or streams. No
authentic data is available on the number of ground water structures catering the urban
water supply.
As per the latest ground water resource estimation carried out adopting GEC 97
methodology, the overall stage of ground water development in Chatra district has been
found to be 41 % indicating enough scope for future development. . The ground water
resources of Chatra district is given in the table

7.5 Ground Water Related Issue and Problems
Some of key ground water related issues are
I.

Locating suitable sites for bore wells

II.

Suitable design of dug wells and hand pumps

III.

Taking up artificial recharge projects to augment the resource availability in Chatra
district

IV.

Optimal development of irrigation potential by developing ground water available
for future uses:

V.

Creating public awareness for conserving ground water through awareness camps,
NGO’s and mass media.
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Categorisation of blocks of Chatra district



Ground water development potential of Chatra dist.

Dynamic Ground Water Resource of Chatra district as on 31 st March 2009 as per GEC 97 (ham)
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Chatra

3122.90 50.15

Gidhaur 965.53

1.91

Hunter
gan
2929.53 71.47

533.33 416.97

4123.3 412.3
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500.31 336.25

3837.5 383.7
6
6

1300.0 241.7 1541.8
9
1
410.11
3453.80 2

1743.67 44.64

37.04

j

Itkhori

1741.89 69.97
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1
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2157.58 3
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1
6
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948.60 253.85
2372.95 798.94 6

1320.16 39.98

Simaira 3274.53 5.63

535.29 226.36

4041.8 202.0
2
9

143.1 1003.6
9
242.77
3839.73 860.56 3

2736.41 26.14

Tandwa 2997.56 4.13

323.62 180.95

3506.2 350.6
6
3

136.9
827.81 232.23
3155.63 690.90 2

2232.50 26.23

Pathalg
ora
826.63
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8. RAINFALL OF THE DISTRICT AND CLIMATE CONDITION

8.1 Monthwise rainfall:
The driest month is November, with 3 mm of rain. There is on average 0 mm of precipitation in
December. In July, the precipitation reaches its peak, with an average of 324 mm.

Year
Sl. No.
1
2
3
4
5
6
7
8
9
10
11
12

Month
Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec

2013
Avg(mm)
12.30
0.40
18.20
0.00
30.40
60.40
110.80
263.20
74.90
200.10
0.00
0.00

2014
Avg(mm)
17.40
28.20
27.50
0.00
96.30
115.20
222.90
232.70
185.90
31.10
0.00
0.00

2015
2016
2017
Avg(mm) Avg(mm) Avg(mm)
8.70
0.00
10.30
0.00
0.70
0.00
8.30
7.40
15.30
0.00
14.70
0.00
14.10
3.50
24.40
71.00
143.60
45.70
348.10
309.20
255.60
209.30
217.50
514.70
76.90
42.70
291.20
32.00
0.70
35.40
0.00
0.70
0.00
0.00
0.00
0.00
(Source: Indian Meteorological Department)
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The Indian Meteorological Department, Nagpur, vide letter No. NAGPUR RMC/CS-312, dated
18th January, 2016 has provided the period of Rainy Season viz. Normal dates of Onset and
Withdrawal of South West Monsoon over India as state-wise. The duration for the period is
10th June to 15th October.

8.2 Climate

Climograph – Chatra
The climate in Chatra is warm and temperate. In winter, there is much less rainfall in Chatra
than in summer. The Köppen-Geiger climate classification is Cwa. The average temperature in
Chatra is 24.7 °C.

Temperature Graph- Chatra
May is the warmest month of the year. The temperature in May averages 32.3 °C. January has
the lowest average temperature of the year. It is 16.5 °C.
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January

February

March April May June

Avg.
Temperature
(°C)

16.5

19

Min.
Temperature
(°C)

9.7

Max.
Temperature
(°C)

July August

September

October

November

December

24.3 29.5

32.3

31.2

27.7

27.2

26.9

24.8

20

16.7

12.2

16.9

22

25.2

26

24.2

24.1

23.4

19.7

13.3

9.5

23.3

25.9

31.8

37

39.5

36.4

31.3

30.3

30.4

29.9

26.8

23.9

Avg.
Temperature
(°F)

61.7

66.2

75.7 85.1

90.1

88.2

81.9

81.0

80.4

76.6

68.0

62.1

Min.
Temperature
(°F)

49.5

54.0

62.4 71.6

77.4

78.8

75.6

75.4

74.1

67.5

55.9

49.1

Max.
Temperature
(°F)

73.9

78.6

89.2 98.6 103.1 97.5

88.3

86.5

86.7

85.8

80.2

75.0

Precipitation /
Rainfall (mm)

23

14

324

319

213

55

3

4

13

7

18

171

Climate Table- Chatra
There is a difference of 321 mm of precipitation between the driest and wettest months. During
the year, the average temperatures vary by 15.8 °C.
Source: Indian Meteorological Department
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9. DETAILS OF MINING LEASE IN THE DISTRICT
List of Brick Kilns In The Distric

AUA

------

PKB

SBI

JMK

MSC
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JPS

RAC

List of Ordinary Clay In The District

Sl.
No.

Anchal

Thana

Mouja

Khata No.

Plot No.

Area
in Acre

NAME OF
MINERAL

Co-Ordinate

1

TANDWA

TANDWA

NAIPARAM

67

609,619,607,610,
616

4.49

Ordinary
Clay

23050'21.40"N
8502'42.51"E
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B.Y.S.T

38

District Survey Report of Chatra, Jharkhand

E84º31.820'
N24º20.977'
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10. DETAIL OF ROYALTY OR REVENUE RECEIVED IN LAST THREE YEARS

Sl. No.

Mineral

1

Year

Amount (Lakh)

2015-16

140.69

2

2016-17

359.99

3

2017-18

362.17

STONE

11. DETAIL OF PRODUCTION OF MINOR MINERALS IN LAST THREE YEARS

Sl. No.

Year

Production (cft.)

Dispatch(cft.)

1

2015-16

440599.00

260352.00

2

2016-17

16109435.00

9252877.00

3

2017-18

16502025.00

11610809.00
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12. MINERAL MAP OF THE DISTRICT

(Source-Geological Survey Of India)
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13. LIST OF LETTER OF INTENT (LOI) HOLDERS IN THE
DISTRICT ALONG WITH ITS VALIDITY
(Source: Department of Mines, Chatra)
Sl.
No.

Name of
the
Mineral

Name
of the
Lessee

Address

Letter of
Intent
Grant
Order
No. &
date

Area of
Mning
lease to
be
allotted

Validity
of LoI

Use
(Captive/
NonCaptive)

Location of
the Mining
lease
(Latitude &
Longitude)

1

2

3

4

5

6

7

8

9

1

….

….

…

….

….

….

….

….
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14. TOTAL MINERAL RESERVE AVAILABLE IN THE DISTRICT
Parametres considered :
(i) These blocks were identified based on geological studies through field observation.
(ii) Mineable resource was calculated by considering 60% of recovery factor, by Cross Sectional
Method. Actual reserve may vary based on detail prospectig.
(iiI) Area calculated as per GPS co-ordinates and information obtained from local people. Land detail
need to be verified from revenue record.
(iv) Since this is an interim report, as per the present requirement of minerals, more such blocks need to
be identified and the data should be updated periodically, after certain intervals to update the data
bank of DSR.

Sl. No.
1
2
3
4
5
6
Total

Name of Block
Kanha Chatti
Chatra
Kunda
Simaria
Lawalaung
Hunterganj

No. of Potential Blocks
identified
2
3
3
2
1
5
16

Total Area Calculated Reserve
(Ha)
in Million ton
550
1,217.52
111.02
47.841
81.43
76.6
46
17.96
27
12.58
22.35
13.57
837.8
1386.07
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15. QUALITY/GRADE OF MINERAL AVAILABLE IN THE DISTRICT
Rocks and Minerals found in Chatra District: SANDSTONE & SHALE:Sandstone is a clastic sedimentary rock composed mainly of sand-sized (0.0625
to 2 mm) mineral particles or rock fragments. It is clastic in origin (as opposed to
either organic, like chalk and coal,or chemical,like gypsum and jasper). They are formed
from cemented grains that may either be fragments of a pre-existing rock or be monominerallic crystals. The cements binding these grains together are typically calcite, clays,
and silica. Grain sizes in sands are defined (in geology) within the range of 0.0625 mm to
2 mm (0.002–0.079 inches). Clays and sediments with smaller grain sizes not visible with the
naked eye, including siltstones and shales, are typically called argillaceous sediments; rocks
with larger grain sizes, including breccias and conglomerates, are termed rudaceous
sediments.
Mineralogy:- The chemical compounds like silicon dioxide or silica, calcium carbonate, and

iron dioxide act as natural cementing agents to hold together the sand in the form of a rock
that we know by the name of sandstone. Chemically, sandstone is an absolutely impervious
and monomineralic rock that is primarily composed of quartz.

Shale is a fine-grained, clastic sedimentary rock composed of mud that is a mix of
flakes of clay minerals and tiny fragments (silt-sized particles) of other minerals,
especially quartz and calcite. Shale is characterized by breaks along thin laminae or parallel
layering or bedding less than one centimeter in thickness, called fissility. It is the most
common sedimentary rock.
Geographical Location of Sandstone and Shale in Chatra District- In Chatra district
Sandstone and Shale are found in Tandwa (240 0’N: 850 0’E), Kunda (24015’N : 84035’E),
Kanha Chatti (240 20’N:8500’E), Itkhori,Chatra blocks.

 DOLERITE :Dolerite is a dark igneous rock intermediate in grain size between basalt and gabbro.
Consisting of plagioclase feldspar and pyroxene, it is a widespread intrusive rock, quarried
for crushed and monumental stone (known as”black granite’’).
Formation of Dolerite:- Dolerite cools under basaltic volcanoes, like those at mid-ocean
ridges. It cools moderately quickly when magma moves up into fractures and weak zones
below a volcano. There, it forms dikes (tabular igneous rock bodies that cut across preexisting rock layers or bodies) or sills(tabular igneous rock bodies that form parallel to pre-
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existing rock layers). The moderate cooling rate allows small visible crystals to form in the
rock.
Crystal sizes in Dolerite:- Dolerite has some large crystals, making it a kind of rock known
as porphyry. The different crystal sizes are the result of different rates of coolong as the
magma cooled slowly deep in a magma chamber. Later the magma with the large
phenocrysts, in dolerite are feldspar crystals that grew as the magma cooled slowly deep in
magma chamber. Later the magma with the large phenocrysts moved upward quickly,
causing more rapid cooling of the rest of the magma and the formation of the small crystals
that make up the rest of the rock.
Geographical Location of Dolerite in Chatra District- In Chatra district Dolerite are found in
Pratappur, Kunda, Lawalaung, Chatra, Pathalgora, Kanhachatti blocks.

 BIOTITE GRANITE GNEISS:Biotite Granite gneiss is a rock consisting of an orthogneiss or paragneiss
having the composition of a granite. Gneiss is an old German word meaning bright or
sparkling. It is a high grade metamorphic rock, meaning that it has been subjected to higher
temperatures and pressures than schist. It is formed by the metamorphosis of granite,
or sedimentary rock. Gneiss displays distinct foliation, representing alternating layers
composed of different minerals. However, unlike slate and schist, gneiss does not
preferentially break along planes of foliation because less than 50% of the minerals formed
during the metamorphism are aligned in thin layers. Because of the coarseness of the
foliation, the layers are often sub-parallel, i.e. they do not have a constant thickness, and
discontinuous.
Mineralogy- quartz + plagioclase + microcline + biotite + muscovite + hornblende; apatite
and zircon are accessory minerals. Grain size -medium to coarse grained; can see crystals
with the naked eye. Hardness -hard. The granite gneiss is full of mafic enclaves at places.
The gneiss is composed of quartz, microcline, plagioclase (An 20-An44), biotite, hornblende
and other accessory minerals, but lacks in muscovite. Felsic minerals such as feldspar
( orthoclase, plagioclase) and quartz generally form the light coloured bands; mafic
minerals such as biotite, pyroxene ( augite) and amphibole ( hornblende) generally form the
dark coloured bands.
Geological Age- Proterozoic
Texture - foliated, foliation on a scale of cm or more.
Colour - variable - generally alternating lighter and darker sub-parallel discontinuous
bands garnet porphyroblasts common.
Occurence- The biotite granite gneiss complex is a composite mass consisting mainly of
granite gneiss, migmatites and massive granite with enclaves of para and
orthometamorphics, dykes of dolerite and innumerable veins of pegmatite; aplite and
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quartz. Because of repeated folding, highgrade regional metamorphism and profuse granitic
activities, the elucidation of the stratigraphic succession in the area poses a great problem.
Geographical Location of Biotite Granite Gneiss in Chatra District- In Chatra District Biotite
Granite Gneiss are found in Pratappur, Shaligram Narayanpur, Kanhachatti, Itkhori,Gidhaur,
Pathalgora, Simaria, Lawalaung, Kunda, Chatra blocks.

 MIGMATITE :–
The magmatic rocks are exposed in several parts, both as an ‘in situ’ migmatites and as an
injection migmatites. There are innumaerable enclaves of mica-schist and hornblende schist
of varying size in the granitic rocks. Biotite rich schlierens show considerable amount of
contortion and flowage. Thin leucocratic, granites are commonly seen to form ‘lit-per-lit’
veins in the enclaves. Sometimes, the leucocratic granites and the metamorphic country
rocks are intermingled in layer in fine scale so that the resulting rock is a banded gneiss or a
banded augen gneiss. The minerals in the schlierens or melanosocnes are recrystallised and
show schistose structure with marked variation in the proportion of mafics. The leucosomes
generally show crude hypidiomorphic texture with subhedral laths of microcline, and
plagioclase (albite-orthoclase), anhedral grains of quartz and some thin flakes of biotite with
minor amounts of apatite, sphene, epidote and opaque ores. Perthites (microcline - micro
perthite) and myrmekites are quite common. Potash feldspar rimmed with albite and
occurring within potash feldspars is also noted. Some potash feldspar plates show sieve
structure with quartz inclusions. Muscovite is generally absent but whenever present, is
seen gradually being replace by orthoclase from the borders and along the cleavage planes.
Geographical Location of Granitic Rocks in Chatra District – In Chata District Migmatite are
found in Pratappur, Gidhaur, Hunterganj block.

 AMPHIBOLITE:Amphibolite is a grouping of rocks composed mainly of amphibole and plagioclase feldspars,
with little or no quartz. It is typically dark-colored and heavy, with a weakly foliated
or schistose (flaky) structure. The small flakes of black and white in the rock often give it a
salt-and-pepper appearance.
Amphibolites need not be derived from metamorphosed mafic rocks. Because
metamorphism creates minerals entirely based upon the chemistry of the protolith, certain
'dirty marls' and volcanic sediments may actually metamorphose to an amphibolite
assemblage. Deposits containing dolomite and siderite also readily yield amphibolites
(tremolite-schists, grunerite-schists, and others) especially where there has been a certain
amount
of
contact
metamorphism
by
adjacent
granitic
masses.
Metamorphosed basalts create ortho-amphibolites and other chemically appropriate
lithologies create para-amphibolites.
Tremolite, while it is a metamorphic amphibole, is derived most usually from highly
metamorphosed ultramafic rocks, and thus tremolite-talc schists are not generally
considered as 'amphibolites'. A holocrystalline plutonic igneous rock composed primarily of
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hornblende amphibole is called a hornblendite, which is usually a crystal cumulate rock.
Igneous rocks with >90% amphiboles, which have a feldspar groundmass, may be
a lamprophyre.
Geographical Location of Amphibolite in Chatra District- In Chatra district Amphibolite is
found in Simaria, Lawalaung Block.

 AUGEN GNEISS:Augen (from German "eyes") are large, lenticular eye-shaped mineral grains or
mineral aggregates visible in some foliated metamorphic rocks. In cross section they have
the shape of an eye. Feldspar, quartz, and garnet are common minerals which form augen.
Augen form in rocks which have undergone metamorphism and shearing. The core of the
augen is a porphyroblast or porphyroclast of a hard, resilient mineral such as garnet. The
augen grows by crystallisation of a mantle of new mineral around the porphyroblast. The
mantle is formed contiguous with the foliation which is imparted upon the rock, and forms a
blanket which tapers off from either side of the porphyroblast within the strain shadows.
During shearing, the poprhyroblast may rotate, to form a characteristic augen texture of
asymmetric shearing. In this case, the position of the tails is unequal across the foliation,
with some augen showing clear drag folding of the mantle into the strain shadow. This
derives a form of shear direction information. A metamorphic rock which is clotted with
augen is often called an augen gneiss.
Geographical Location of Augen Gneiss in Chatra District- In Chatra district Augen
gneisses well foliated with augen of feldspar is found in Lawalaung block.

 QUARTZITE :Quartzite (from German: Quarzit) is a hard, non-foliated metamorphic rock which was
originally pure quartz sandstone. Sandstone is converted into quartzite through heating and
pressure usually related to tectonic compression within orogenic belts. Pure quartzite is
usually white to grey, though quartzites often occur in various shades of pink and red due to
varying amounts of iron oxide (Fe2O3). Other colors, such as yellow, green, blue and orange,
are due to other minerals. When sandstone is cemented to quartzite, the individual quartz
grains recrystallize along with the former cementing material to form an interlocking mosaic
of quartz crystals. Most or all of the original texture and sedimentary structures of the
sandstone are erased by the metamorphism.
The grainy, sandpaper-like surface becomes glassy in appearance. Minor amounts of
former cementing materials, iron oxide, silica, carbonate and clay, often migrate during
recrystallization and metamorphosis. This causes streaks and lenses to form within the
quartzite.
Orthoquartzite is a very pure quartz sandstone composed of usually well-rounded
quartz grains cemented by silica. Orthoquartzite is often 99% SiO2 with only very minor
amounts of iron oxide and trace resistant minerals such as zircon, rutile and magnetite.
Although few fossils are normally present, the original texture and sedimentary structures
are preserved. The term is also traditionally used for quartz-cemented quartz arenites, and
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both usages are found in the literature. The typical distinction between the two (since each
is a gradation into the other) is a metamorphic quartzite is so highly cemented,
diagenetically altered, and metamorphosized so that it will fracture and break across grain
boundaries, not around them. Quartzite is very resistant to chemical weathering and often
forms ridges and resistant hilltops. The nearly pure silica content of the rock provides little
for soil; therefore, the quartzite ridges are often bare or covered only with a very thin layer
of soil and (if any) little vegetation.
Geographical Location of Quartzite- In Chatra district Quartzite is found Tandwa block.

 FIRE CLAY
Fire clay or refractory clays of sedimentary origin are commonly found in coalfield areas
underlying the coal seams. The United States Environmental Protection Agency defines
fire clay very generally as a "mineral aggregate composed of hydrous silicates of
aluminium (Al2O3·2SiO2·2H2O) with or without free silica." They are used in coalfields
areas underlying the coal seams. They are used in all kinds of refractory products, viz.
Firebricks, fireclay mortar and foundry materials. In Jharkhand fire clay occurs as beds
associated with coal seams within the Barakar and Raniganj Formations of the Gondwana
Supergroup. These clays are found in the most of the coalfields.
Origin : Alteration of Pelitic Rocks
Geological Formation : Gondwana.
Rock Type : Fire clay is Sedimentary Rock. A range of refractory clays having fusion points
higher than 1,600°C comprising mostly Kaolinite Group of minerals, qtz and mica.
Occurrence : As beds associated with coal-seams in the Gondwana rocks
Geographical Location of Fire Clay- In Chatra district Fire Clay deposits are found in
Tandwa Block.

 PHYLLITE & MICA SCHIST:Phyllite is a type of foliated metamorphic rock created from slate that is further
metamorphosed so that very fine grained white mica achieves a preferred orientation. It is
primarily composed of quartz, sericite mica, and chlorite.
Phyllite has fine-grained mica flakes in a preferred orientation, whereas slate has extremely
fine clay flakes that achieve a preferred orientation, and schist has large flakes in a preferred
orientation. Among foliated metamorphic rocks, it represents a gradation in the degree
of metamorphism between slate and schist.
The minute crystals of graphite, sericite, or chlorite, or the translucent fine-grained white
mica,impart a silky, sometimes golden sheen to the surfaces of cleavage, called "phyllitic
luster".
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The word comes from the Greek phyllon, meaning "leaf".
The protolith for phyllite is shale or pelite, or slate, which in turn came from a shale
protolith. Its constituent platy minerals are larger than those in slate but are not visible with
the naked eye. Phyllites are said to have a texture called "phyllitic sheen," and are usually
classified as having formed through low-grade metamorphic conditions through regional
metamorphism metamorphic facies.
Phyllite has good fissility (a tendency to split into sheets). Phyllites are usually black to gray or light
greenish gray in color. The foliation is commonly crinkled or wavy in appearance.

MICA-SCHIST, in petrology, a rock composed essentially of mica and quartz, and having a
thin parallel-banded or foliated structure, with lamellae rich in mica alternating with others
which are principally quartz. They split readily along the micaceous films, and have smooth or
slightly uneven surfaces covered with lustrous plates of muscovite or biotite; the quartzose
lamellae are often visible only when the specimens are looked at edgewise. Mica-schists are
very common in regions of Archean rocks accompanying gneisses, crystalline limestones and
other schists. In some cases mica composes nearly the whole of the rock, in others quartz
preponderates so that they approach quartz-schists and quartzites.
Mica-schists are in nearly all cases sedimentary rocks which have been recrystallized
and have obtained a schistose structure during the process. This can be proved by their
chemical composition, which is very much the same as that of clays, shales and slates. The
mica scales have their cleavages and their flat sides parallel; the quartz occurs in rounded,
elliptical or irregular grains, with usually a small admixture of feldspar (albite, oligoclase,
orthoclase); apatite and iron oxides are rarely absent from these rocks.
Geographical Location of Phyllite – In Chatra District Phyllite deposits are found in
Simaria, Gidhaur, Kana Chatti, Itkhori, Kunda, Pratappur, Shailagram Ram Narayanpur
blocks.

 Coal
Geographical Location of Coal in Chatra District:- In Chatra district it is found in
TANDWA(PIPARWAR area ), SIMARIA, BAGRA blocks.
Coal is a combustible black or brownish-black sedimentary rock usually occurring in rock strata in
layers or veins called coal beds or coal seams. The harder forms, such as anthracite coal, can be
regarded as metamorphic rock because of later exposure to elevated temperature and pressure.
Coal is composed primarily of carbon, along with variable quantities of other elements,
chiefly hydrogen, sulfur, oxygen, and nitrogen. Coal is a fossil fuel that forms when dead plant
matter is converted into peat, which in turn is converted into lignite, then sub-bituminous coal, after
that bituminous coal, and lastly anthracite. This involves biological and geological processes. The
geological processes take place over millions of years.
Throughout human history, coal has been used as an energy resource, primarily burned for the
production of electricity and heat, and is also used for industrial purposes, such as refining metals.
Coal is the largest source of energy for the generation of electricity worldwide, as well as one of the
largest worldwide anthropogenic sources of carbon dioxide releases. The extraction of coal, its use in
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energy production and its byproducts are all associated with environmental and health
effects including climate change.

FormationAt various times in the geologic past, the Earth had dense forests in low-lying wetland areas. Due to
natural processes such as flooding, these forests were buried underneath soil. As more and more soil
deposited over them, they were compressed. The temperature also rose as they sank deeper and
deeper.
As
the
process
continued
the
plant
matter
was
protected
from biodegradation and oxidation, usually by mud or acidic water. This trapped the carbon in
immense peat bogs that were eventually covered and deeply buried by sediments. Under high
pressure and high temperature, dead vegetation was slowly converted to coal. As coal contains
mainly carbon, the conversion of dead vegetation into coal is called carbonization.
The wide, shallow seas of the Carboniferous Period provided ideal conditions for coal formation,
although coal is known from most geological periods. The exception is the coal gap in the Permian–
Triassic extinction event, where coal is rare. Coal is known from Precambrian strata, which predate
land plants—this coal is presumed to have originated from residues of algae.

RanksAs geological processes apply pressure to dead biotic material over time, under suitable conditions,
its metamorphic grade increases successively into:













Peat, considered to be a precursor of coal, which has industrial importance as a fuel in some
regions. In its dehydrated form, peat is a highly effective absorbent for fuel and oil spills on land
and water, and also used as a conditioner for soil to make it more able to retain and slowly
release water.
Lignite, or brown coal, the lowest rank of coal, used almost exclusively as fuel for electric power
generation
 Jet, a compact form of lignite, sometimes polished; used as an ornamental stone since
the Upper Palaeolithic
Sub-bituminous coal, whose properties range between those of lignite and those of bituminous
coal (It is used primarily as fuel for steam-electric power generation and is also an important
source of light aromatic hydrocarbons for the chemical synthesis industry.)
Bituminous coal, a dense sedimentary rock, usually black, but sometimes dark brown, often with
well-defined bands of bright and dull material (It is used primarily as fuel in steam-electric
power generation, with substantial quantities used for heat and power applications in
manufacturing and to make coke.)
Steam coal, a grade between bituminous coal and anthracite (It was once widely used as a fuel
for steam locomotives.
Anthracite, the highest rank of coal (It is a harder, glossy black coal used primarily for residential
and commercial space heating; it may be divided further into metamorphically altered
bituminous coal and "petrified oil", as from the deposits in Pennsylvania.)
Graphite (It is one of the more difficult coals to ignite and not commonly used as fuel; it is most
used in pencils, or powdered for lubrication.)
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16. USE OF MINERAL

 Sandstone
Uses:-




It has also been used for artistic purposes to create ornamental fountains and
statues.
Some sandstones are resistant to weathering, yet are easy to work. This
makes sandstone a common building and paving material including in asphalt
concrete.

 Shale
Uses Shale is relatively fragile, as far as rock fragility goes, so it is rarely used for
building materials or industrial uses in its raw form. When properly processed, it
can be used as an additive in cement and art clay products.
 Shale uses in construction industry include Cement manufacture, Construction
aggregate, For road aggregate, Making natural cement, Raw material for the
manufacture of mortar.

 Quartzite
Uses- Quartzite is an important mineral with numerous uses.






Because of its hardness and angular shape, crushed quartzite is often used
as railway ballast.
Quartzite is a decorative stone and may be used to cover walls, as roofing
tiles, as flooring, and stair steps.
Its use for countertops in kitchens is expanding rapidly. It is harder and more
resistant to stains than granite.
Crushed quartzite is sometimes used in road construction.
High
purity
quartzite
is
used
to
produce ferrosilicon,
industrial silica sand, silicon and silicon carbide.

 Phyllite
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Uses- Phyllite has found many uses in the residential construction industry.






For its intrinsic qualities, they can be worked in varied ways to meet the
demands and trends of most modern construction developments.
The long-lasting texture and natural aesthetic appearance makes it suitable
for modern design.
Architects and builders use phyllite in a variety of design projects, including
building facades, kitchen countertops, and floor tile in the interior of hotel
lobbies, schools, museums and libraries.
The mica content in phyllite makes it ideal to be used as a decorative stone.

 Mica Schist



generally used as a decorative rock, e.g. walls, gardens etc.
high percentage of mica group minerals precludes its use in the construction
and roading industries.

 Biotite granite gneiss/ Migmatite/ Augen gneiss/ Dolerite
Uses of granitic rocks




Building Stone:- Granitic rocks have been extensively used as a dimension
stone and as flooring tiles in public and commercial buildings and monuments.
Sub base and base material in road and highway construction:- Crushed stone is
the most basic use of granite. Crushed granite is used as a sub base and base
material in road and highway construction. It is used as crushed stone media in
sewage system drain fields and as a base material for foundations and
construction slabs. Crushed granite in attractive colors is used as a landscape
stone and in planters. It also makes great railroad ballast, and in larger sizes it
makes good riprap.
Granite Paving Stone:- Granite paving stones or "pavers" can make a colorful and
interesting way of paving a driveway or patio. The beauty of natural stone
combined with expert craftsmanship and design can produce a unique and
lasting result. In the past granite blocks were often used to pave city streets.
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Engineering:- Engineers have traditionally used polished granite surface plates to
establish a plane of reference, since they are relatively impervious and inflexible.
Sandblasted concrete with a heavy aggregate content has an appearance similar
to rough granite, and is often used as a substitute when use of real granite is
impractical. Granite block is usually processed into slabs, which can be cut and
shaped by a cutting center. Granite tables are used extensively as bases for
optical instruments because of granite's rigidity, high dimensional stability, and
excellent vibration characteristics.

 Amphibolite
Uses It is crushed and used for highway construction and as railroad ballast.
 It is cut for use as dimension stone.
 The highest quality pieces are cut, polished, and sold under the name "black
granite" for use as building facing, floor tiles, countertops, and other
architectural uses.

 Fire Clay
Uses Fire clay is a range of refractory clays used in the manufacture of ceramics,
especially fire brick.

 Coal
Different types of coal have different uses.



Steam coal - also known as thermal coal - is mainly used in power generation.
Coking coal - also known as metallurgical coal - is mainly used in steel production.
Other important users of coal include alumina refineries, paper manufacturers,
and the chemical and pharmaceutical industries. Several chemical products can be
produced from the by-products of coal. Refined coal tar is used in the manufacture
of chemicals, such as creosote oil, naphthalene, phenol, and benzene. Ammonia gas
recovered from coke ovens is used to manufacture ammonia salts, nitric acid and
agricultural fertilisers. Thousands of different products have coal or coal by-products
as components: soap, aspirins, solvents, dyes, plastics and fibres, such as rayon and
nylon.
Coal is also an essential ingredient in the production of specialist products:



Activated carbon - used in filters for water and air purification and in kidney dialysis
machines.
 Carbon fibre - an extremely strong but light weight reinforcement material used in
construction, mountain bikes and tennis rackets.
 Silicon metal - used to produce silicones and silanes, which are in turn used to make
lubricants, water repellents, resins, cosmetics, hair shampoos and toothpastes.

54

District Survey Report of Chatra, Jharkhand

17. DEMAND AND SUPPLY OF THE MINERAL IN THE LAST THREE YEARS
As such there are huge infrastructural activities such as road, building, railways are
coming up by Govt. of India & PSUs under “Make In India” programme.
It is proposed to utilize non-agricultural land having deposit of brick earth or burrow earth
commercially to increase the brick production of the district which will enhance the
revenue of the district and also support the livelihood of the locial people.
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18. MANUFACTURING OF BRICKS
The process of manufacturing of bricks is carried out in several stages. These are listed below. Each
stage has its own specific importance.
Stage 1. Selection of the suitable type of Brick Earth.
Stage 2. Preparation and Tempering of Mud.
Stage 3. Shaping or Molding of brick units.
Stage 4. Drying of molded bricks.
Stage 5. Cooling and Burning of bricks.

Stage 1. Selection of the Suitable Type of Brick Earth :
Good quality building bricks can not be made from every type of earth or soil. As a general
statement, it may be said that any soil (earth) which contains four parts of clay and one part of sand
is suitable for making bricks. This is, however, a general statement. A suitable earth should have
various constituents in the following proportions :
(1) Alumina (20-30%). All clays are basically hydrous aluminum silicates. Clays are responsible for the
plastic character of the mud. If they are present in higher proportions, the brick will shrink on drying
(and develop cracks). If they are present in smaller proportions, the brick will not be molded easily
and nicely. The above percentage of alumina (20-30%) imparts the bricks sufficient plasticity.
(2) Silica (50-60%) This is present in two forms: the silica combined as a constituent of clay, and, the
free silica (sand or quartz). The total proportion of silica should form about 50-60 percent. (It is why
the actual clay content and free sand content has to be broadly in the ratio of 4 : 1 in the good brick
earth). Silica is responsible for strength, hardness, and resistance to shrinkage and shape of the
brick, and, also to a great extent, for its durability or long life. But if we add too much free sand in
the brick earth and thereby raise the proportion of total silica in the earth, resulting bricks would be
very brittle and porous and may not burn easily.
(3) Lime (4%) This component makes burning and hardening of bricks quicker and therefore is
considered desirable with following two conditions :
(a) it would not be more than 4% because in that case, it may cause excessive softening of bricks on
heating (Lime and Magnesia act as fluxes).
(b) it must be present only in a finely powdered and thoroughly dispersed form.
Otherwise, if present in small grains or nodules, the lime itself will get slaked (heated) and once the
brick is used, it (lime) will easily get hydrated and cause disintegration of brick. Magnesia, which is
invariably associated with lime, also has a similar effect. It is their total percentage which must be
considered while determining the composition of the brick earth.
(4) Iron Oxide (4-6%) Like oxides of calcium and magnesium, iron oxide also acts as a flux, i.e. it
lowers down the softening temperature of silica. The iron oxide has, in addition, another important
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function: it imparts the red color to the bricks. The excess of this oxide will make the bricks too soft
during burning (where there is a risk of deformation) besides making them darker in appearance.
A shortage of iron oxides in the earth will affect the final color of the bricks: instead of being brick
red, they may be yellow or light red.
(The yellow color may also be due to incomplete burning of bricks).
Besides the above desired essential constituents of good brick earth, there are some materials
which should not be present in the good quality brick earth at all, even in a small percentage.
They are listed below with their harmful effects.
(1) Lime Nodules. Free lime nodules will hinder in proper burning. They will also adversely affect the
quality of final brick.
(2) Organic Matter. This includes
roots of grasses, leaves and other
vegetable matter. Such matter will
affect the quality of brick if left
incompletely burnt during the
process.
(3) Sulphides and Sulphates. Iron
sulphide in the form of Pyrite and
alkalies in the form of potash and
soda are some other common
impurities present in many soils.
The effect of iron sulphide is that
it creates disintegration or
cracking in the brick during the
burning stage. In the case of
alkalies, besides their pronounced
flux-action similar to lime and
magnesia, they are liable to stay back in the final brick. When such a brick is used in a building, the
alkalies absorb moisture from the atmosphere very easily. They get dissolved into it and when this
water is evaporated from the surface, they reappear in the form of a scum or encrustation or
patches of white salt. This phenomenon is called, efflorescence is a common cause of dis-figuration
of such a brickwork made from alkaline soils.
Summarizing, the ideal composition of a good brick earth is:
Clay 20-30%.
Silica (Total, free and combined 50-60% ).
CaO, MgO 4-5%.
Iron Oxide -4-6 %.
The earth should be free from alkalies, organic matter, free lime and organic matters as far as
possible. So the above is the first step of bricks manufacturing.
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Field Tests for Brick Earth
When a major brick making unit is to be established, it is always advisable to go for a thorough
survey of the brick earth deposits. That will include mapping their area and volume and carrying out
their chemical analysis. The first step will assure the total quantity of the brick earth available and
the second, its quality.

(1) Test for the Consistency of Soil
Small balls are made from the soil by mixing with appropriate quantities of sand and water.
These balls are allowed to dry in a shaded place. When completely dried, they are studied for any
deformation in their size and shape, and appearance of cracks. When the soil is of a suitable type,
the balls should show no cracks or shrinkage effect. If shrinkage effects are observed, new balls are
made by adding more clay or more sand or adjusting quantities of water. This is done to see if the
soil properties can be improved by adjusting the main components: clay, sand, and water. By trials, a
right proportion of the constituents may be found which will make a good quality of earth for the
manufacturing of bricks. In case all trials give same negative results, then the clays are not suitable
for manufacture of bricks.

(2) Test for determining Molding Properties
This test is usually carried out on the soil that has passed the first (consistency) test. The soil is
kneaded very thoroughly in the presence of some additional quantity of water. A homogeneous mud
is thus made ready. From this mud, thin threads (about 3-4 mm thick) are made by rolling between
the palms of two hands. If thin threads can be rolled and these do not break on acquiring good
length, it shows the clay is of good plastic nature. (Otherwise, threads will break on rolling to small
thickness). From the mud so prepared, TEST BRICKS are made and allowed to dry. If their corners
and edges are well formed, the soil is assumed to possess satisfactory molding properties. Such
shapes must be retained by the test bricks even on drying.

(3) Test to determine deformation on Burning
Presence of fluxes in greater or lesser proportion cannot be tested by the first two tests. So, it is
essential to subject the bricks made from the above soil to Burning Test. Such bricks should be, of
course, properly dried before doing so. These dried test bricks are burnt in a potter’s kiln for three to
five days. If after burning and subsequent cooling, the bricks retain the uniform shape and develop
the brick red color and have a good appearance, the earth is said to have passed this test also for the
manufacturing bricks process.
If, on the other hand, the bricks show on burning some typical defects like:
i) Warping;
ii) twisting at edges or corners;
iii) swelling on surfaces;
Then, the soil composition is defective with respect to one or another of the essential ingredients.
The soil may not be suitable for manufacturing of bricks of good quality without proper
investigations and treatment.
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(4) Strength Tests
These tests are carried out on a series of test bricks made from the soil as above and which has
already passed all the three tests. These tests can be carried out approximately in the field, or, even
in the laboratories. The test involves dropping the bricks, one by one, from a height of 2-3 meters on
a hard-dry ground below. Good quality bricks should easily withstand this shock without breaking.
For the laboratory testing, the test specimens are subjected to routine testing in a well-equipped
civil engineering laboratory for compressive strength, bending strength and water absorption.

Stage 2: Preparation and Tempering of MUD
A series of steps are necessary before the earth is ready for moulding of bricks. The area selected for
the brick-earth is first cleaned or unsoiled at the top. This is necessary to remove most of the
undesirable top soil which is always rich in pebbles and organic matters. From this cleared area
brick-earth is obtained by:
(i) Surface digging, by using hand tools, this is the most common method followed in most countries.
(ii) Mechanical excavation, by using heavy machines called excavators. This method is applied to
large-scale mechanized brick making and especially when the earth is hard and compacted.
After the removal of soil, the clay is spread in heaps and layers over the ground for weathering or
seasoning. During this period, it is also cleared of any pebbles, stones and lime nodules. Moreover,
any clay lumps are broken into a fine powder so that a uniform-sized seasoned earth is prepared.
It is at this stage of seasoning or weathering that any additional component (sand/clay) is mixed with
the brick earth to alter its composition to any desired degree. The seasoned clay is said to be ready
for conversion to mud by mixing with appropriate quantities of clean water. These Operations of
selecting the earth, clearing and digging it, spreading it for weathering are together called as winning
of clays.

Tempering:
Tempering means converting of the prepared brick earth into a homogeneous mix of the desired
plasticity by mixing it thoroughly with proper quantities of water. This is done either by manual labor
or with the help of a specially designed, mechanical device called pug mill.
In manual tempering, the clay is thoroughly kneaded under feet (of either men or cattle) with
gradual additions of water till desired homogeneity and plasticity are obtained.

Stage 3: Moulding of Bricks.
Molding is the process of making properly
shaped brick units from a thoroughly tempered
clay. There are two main methods of molding
Hand Molding: When the job is done by skilled
persons;
Machine Molding: When specially designed
machines are used for moulding of bricks.
In most countries, even today, the most common
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method of moulding of bricks are hand moulding. In the advanced countries, however, mechanized
brick making is the main process for large scale manufacture of bricks.

(1) Hand Moulding of Bricks
In hand moulding, the quality of the tempered clay is invariably soft, so that it can be molded into
the required shapes conveniently. The mud contains more water (18-25 percent by weight) than
what is used when machine molding is to be done. It is for this reason that this method is sometimes
referred as SOFT MUD PROCESS. Bricks are shaped from such a soft mud by hand either on a
specially prepared ground (called ground moulding) or on special tables (called table moulding).
Tools: The essential tools used in the hand moulding process are: a brick mould, cutting wire or
strike, wooden plates called pallets, and a stock board. The mold is made either of wood or steel. Its
inside dimensions are slightly bigger (about 1/10th) than the desired dimensions of dry bricks
(because bricks will shrink on drying due to loss of moisture). It may be a Single-unit mold or a
multiple-unit mold.
The stock board also called molding block, is a small wooden block, slightly bigger in dimensions than
the mold and with a raised central projection carrying the identification mark (frog).
The pallets are thin wooden plates for handling green bricks. The strike made up of wood or metal
has its one edge quite thin to slash surplus mud; cutting wire is meant for the same use.

Types of Hand Molding of Bricks.
There are two types of molding used in the manufacturing of bricks.

(i) Ground Moulding:
At present, this is the most common method of moulding of bricks in most countries. In this process
a piece of land (the ground) is first cleaned, then thoroughly leveled and often made smooth by
plastering. Some sand is sprinkled uniformly over it to make it non-sticky.
There are two variations of ground moulding(a) For making ordinary, rough-faced bricks without any frog or identification marks on them.
The mold is either first dipped in water (slop molding) or some sand is sprinkled on its inside surfaces
(sand molding). This step is necessary to avoid sticking of the mud to the sides of the mold. Then, the
mold is placed on the ground. A lump of mud is dashed into the mold by hand. Care is taken to see
that mud reaches the edges and corners of the mold. Any surplus mud is then removed by using
either the strike or the cutting wire. After this, the mold is lifted up with a jerk. The molded brick is
left behind on the ground. The moulder then keeps the mold at the next place.
The moulder repeats this process. The face of the brick which rests on the ground will be naturally
rough and without any identification mark.
(b) For making smooth-sided, frogged bricks. This requires a stock board and pallets, the stock
board has a raised projection (6 mm) carrying impressions or marks of the manufacturer carved out
in it. For moulding of bricks using the stock board, the mold is, as usual, either first dipped into a
bucket of water (slop molding) or, some sand is sprinkled on its inner sides (sand molding). This
(mold) is then placed on the stock board with projection in the center and a lump of prepared clay is
dashed into it. Any surplus mud is removed by using the strike or cutting wire. A pallet is then placed
on the top of the mold and the stock board is turned over.
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Thereafter, the mold is lifted up, leaving the molded brick on the pallet below. Another pallet is
placed on the upper surface of the green brick and it is taken to the drying field, where it is placed
first on its edges to dry. The pallets are thus available for use again and again. This process, where
pallets and stock board are used is called rightly pallet molding.

(ii) Table Moulding
It is also a type of hand-molding method. The moulder carries out all the operations of palletmolding on a table of suitable dimensions and while in a standing position. Such a table is large
enough to accommodate all the materials required in the hand moulding, namely: a stock board,
molds, cutting-edge bucket full of water or sand and supply of tempered mud.
The process is similar to pallet-molding on the ground. The moulder places the stock board in front
of him, sprinkles some sand on the inside of a mold or dips it into water, places it on the stock board,
dashes a lump of mud into it, presses it thoroughly, cuts any surplus mud with the strike, places a
pallet over the mold and turns it over. The molder then removes the mold by a jerk leaving the brick
on the pallet. A helper places another pallet on the brick so molded and carries it away to the drying
ground where he makes the brick stand on edge. The pallets are thus available for use again.
Although initial cost is little higher in table moulding, it is considered more efficient.

Machine Moulding
In advanced countries, machine moulding is an essential part of the Mechanized brick making plants.
It is both cheaper in the long run and gives bricks of uniformly good quality. There are two broad
types of processes used in machine moulding: first, stiff mud process and second, dry press process.
Since we are fast progressing towards modernization in all sectors, it is appropriate to understand
the basic principles of both the processes.
STIFF MUD PROCESS: The clay is mixed with only a small quantity (8-12%) of water during tempering
so that it is quite stiff in consistency.
This stiff mix is then made to pass out under pressure from a molding machine. Two versions of
molding machines used in the STIFF MUD PROCESS. The first type of molding machine consists of a
feeding chamber provided with a worm gear to apply pressure. It has a hopper at the top to receive
the clay mix. On the front narrow end, there is fixed a die of thickness and height of a brick. It is
provided with a conveyor belt on a set of rollers and cutting wires adjusted in front of the die.
For operating this machine, properly tempered stiff clay is fed into the chamber through the hopper.
It is then forced forward using the worm gear. Under this pressure, the clay comes out through the
die in the form of a continuous rectangular ribbon having the height and width of the bricks. It is
then cut into brick-lengths. This is done by allowing the ribbon to pass on the belt-carrier from under
the cutting wires adjusted for brick-length-distances. The lengths are cut either edge-wise or sidewise depending on the orientation of the die in the machine. This machine can mold 1000-2000 units
per hour.
The second type of a brick-molding machine is a Vacuum Press commonly used in USSR. Operation
of such a machine is simple. The feed of properly mixed clay is supplied to the cylinder. It is then
pushed into the vacuum chamber with the help of body screws through the perforated portion in
the vacuum chamber. This mass is de-aired and then crushed by operating crusher. Thereafter, it is
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made to pass through the die by operating the crushing screw. It comes out from the die in the form
of a continuous ribbon, which has the width and thickness dimensions of a brick.
The brick-lengths are then cut from this ribbon by using knives or wires. The main advantage of this
type of vacuum-machine is that de-airing of clay before pressing through the die results in bricks
which are denser and hence stronger. They are, therefore, least porous and most suited in places
where moisture absorption by bricks is a common cause for deterioration of bricks.
DRY PRESS PROCESS- It is yet another common method for moulding of bricks in mechanized brick
manufacturing making plants. In this method, only a very small quantity of water is added to finely
crushed and thoroughly cleaned clay.
So that the resulting clay mix is not a plastic or stiff mud but just damp enough to take a shape under
pressure. Such damp clay is fed through hoppers to special brick molds. This clay in each mold is
then pressed hard through a plunger using pressure in the range of 50 – 150 Kg/cm2. Such a pressure
is sufficient enough to convert the loose damp clay mass into a dense, very compact brick unit.
Which is then removed from the mold. Such bricks are appropriately called PRESSED BRICKS (rather
than moulded bricks). They require practically little drying before burning. Moreover, they have
perfect shapes on all the sides and edges and corners.

Stage 4: Drying of Bricks
After molding, the green bricks have to be dried. This is necessary for three reasons.
Firstly, to make them strong enough for rough handling during subsequent stages as for examples
for stacking etc.
Secondly, to allow a slow loss of moisture from the brick without disintegrating the unit. If a green
brick is put to direct burning in a kiln, the rate of loss of moisture will be so fast that the brick will
crack during the burning process.
Thirdly, to save fuel during the burning stage, a brick containing 20 percent moisture will require
more fuel to burn compared to a brick containing only 2-4 percent moisture.
Drying of bricks is achieved either by natural methods or by artificial methods.
In the natural drying method, there are two distinct stages :
Pre-stacking stage, where the molded bricks are first laid edgewise, side-wise and flat for 2-3 days so
that they become hard-enough to handle without losing shape or breaking.
Stacking Stage, in which the hard bricks from the first stage are arranged in well-made layers, one
layer above another.
Stacking in the manufacturing of bricks is done in specially prepared drying grounds. Each stack may
be about 20 cm wide and as long as the ground allows. The height of the stack is generally of about
ten bricklayers. Enough space is left between the individual bricks in a stack and also between the
different layers for easy circulation of air. It is absolutely necessary that drying should be done in
stacks that are properly protected from direct sun and rain. Air drying by staking may take 4-12 days
for reducing the moisture to 2-4 percent in the brick. This depends on time and place of drying.
The Artificial Drying- This method becomes essential in mechanized brick making plants. It is only by
this method that the drying of bricks can be ensured throughout the year independent of weather
conditions. Artificial drying may be done either in specially designed chambers or in tunnels.
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In the chamber drying, bricks are arranged in stacks with sufficient spaces in between them for free
circulation of air. Hot air under controlled conditions of temperature and humidity is made to
circulate through these stacks for 2-3 days or more. The dried bricks are then taken out and next
batch loaded in the chamber.
In the tunnel driers, the brick-stacks are made on vehicles that travel on rails within a drying tunnel.
The tunnel is divided into compartments and the stack-loaded vehicles is made to enter from one
end, stay in each compartment for a prefixed time and come out of the other end. This process may
again take 1-3 days for a car-load of bricks to dry to a required moisture content.
Use of sun-dried Bricks
The sun-dried bricks, also called ADOBE are poor man’s construction material even during the
present time in many countries of the world. These bricks, when protected from rain, are strong and
durable enough to sustain loads of small units in villages.

Stage 5: Cooling and Burning of Bricks
This stage of manufacturing of bricks is absolutely essential to develop in them the desired building
properties such as sufficient strength, hardness, durability, and resistance to decay and
disintegration. At least three chemical changes are known to take place in the brick-earth during the
burning process: dehydration, oxidation, and vitrification.
Dehydration- It is completed within
the temperature range of 425 – 750° C.
Bricks heated to this temperature lose
all the free water and most of the
water of crystallization.
Oxidation- It also starts within the
above range or temperature and is
completed at about 900°C. All the
organic matter in the brick-earth gets
oxidized; carbon and sulphur are
eliminated as oxides.
The fluxes (lime, magnesia, and iron)
also become reactive at this
temperature. The brick acquires the red color due to oxidation of iron in the clays. Vitrification is the
extreme reaction that takes place from 900°C to 1100°C or so. The constituents of brick clay, that is
alumina and clay, start softening in the presence of fluxes and getting bound together firmly.
In fact, this is the change which makes a brick a strong and hard unit. But when the brick is heated to
the extreme temperature of vitrification, the fluxes may actually cause considerable softening of the
essential components of the brick earth. At that stage, the brick may lose even its original shape and
get distorted at edges and corners. Hence ordinary, building bricks are not heated to very high
vitrifying temperatures.
Cooling: In this stage of manufacturing of bricks, the burnt bricks are placed for some time to be
cooled before using it in the construction.
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19. DETAILS OF THE AREA OF WHERE THERE IS A CLUSTER OF MINING LEASE
VIZ. NUMBER OF MINING LEASES, LOCATION (LATITUDE AND LONGITUDE)

Currently there is no such cluster of mining lease. However, it is proposed to consider the cluster of
mining lease while planning for new lease area in coming years.
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20. DETAILS OF ECO-SENSITIVE AREA, IF ANY, IN THE DISTRICT
Tamasin Waterfall (Kanha Chatti Block), Balbal Hot spring (Gidhaur block), Kauleshwari Devi
Temple(hunterganj block), Bhadrakali Temple(Itkhori),Bhavani math (kunda) have been identified
as some of the important historical monuments in the district and it is suggested that a mininum
distance as per DEIAA guideline to be declared as No Mining Zone.

Tamasin Water fall (Kanha Chatti Block)
It is an attractive beauty spot of Chatra situated on the north-east at the distance of 26 kms near by
Armadag village. It is to be travelled through a ‘Katcha’ fair weather road via village Kolhaiya.There is
a big reservoir of water at foot. It is famous for the image of Goddess Bhagwati. Tamasin is mainly
famous for a very beautiful waterfall which is awaiting the due love of the tourists.

Restricted Mining Areas 500 m from Tamasin Water fall (latitude- 24°20'23.80"N,longitude- 85°5'56.48"E)

Kauleshwari Devi Temple(hunterganj block)
The Kauleshwari Devi Temple is a temple which is located on top of the Kolhua hill of Chatra. The
temple was built in the 10th century and is a popular pilgrimage site for the Hindus, Buddhists and
the Jains alike.
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Restricted Mining Areas 2 km from Kauleshwari Devi Temple (latitude 24°22'15.90" N - longitude- 84°52'2.74"E)

Bhadrakali Temple(Itkhori)It is 35 kms. on the East of Chatra and 16 kms. west of Chauparan connected with G.T. Road. It is
only half a km. away from Bhdrakali complex of Itkhori block headquarters; situated on the bank of
river Mahanad (Mahane) surrounded by hill and forest. There is a water reservoir which has a
natural beauty of its own.

Restricted Mining Areas 2 km from Bhadrakali Devi Temple (latitude 24°17'32.11"N - longitude- 85° 8'34.03"E)
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Balbal Hot spring(Gidhaur block)
At a distance of 35 km east from Chatra on Giddaur-Katak-Masaudi route , a beautiful tourist spot is
situated . At the bank of river Balwan near village Duari there is a hot spring called Balbal Hot spring
where water boil continuously. The water of this spring is medicated for skin diseses.

Mahadev math (kunda block)
Mahadev Math is one of the famous tourist spot in Ranchi located in Kunda Block near village Kundu.

Restricted Mining Areas 500 m from Mahadev Math (latitude- 24°12'26.84"N, longitude- 84°39'41.93"E)
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21. IMPACT OF MINING ON ENVIRONMENT
Impact on Environment due to mining activities varies based on the quantam of production
rate proposed. The different activities envolved before & during mining are narrated below,
which helps to asses the impact on environment.


Exploration:
A mining project can only commence with knowledge of the extent and value of the
mineral ore deposit. Information about the location and value of the mineral ore deposit is
obtained during the exploration phase. This phase includes surveys, field studies, and
drilling test boreholes and other exploratory excavations.
The exploratory phase may involve clearing of wide areas of vegetation (typically in
lines), to allow the entry of heavy vehicles mounted with drilling rigs. Many countries
require a separate EIA for the exploratory phase of a mining project because the
impacts of this phase can be profound and because further phases of mining may not
ensue if exploration fails to find sufficient quantities of high-grade mineral ore deposits
of economical values.


Development

If the mineral ore exploration phase proves that there is a large enough mineral ore
deposit, of sufficient grade, then the project proponent may begin to plan for the
development of the mine. This phase of the mining project has several distinct
components.

 Site preparation
If a mine site is located in a remote, undeveloped area, the project proponent may need
to begin by clearing land for the construction of staging areas that would house project
personnel and equipment. Even before any land is mined, activities associated with site
preparation and clearing can have significant environmental impacts, especially if they are
within or adjacent to ecologically sensitive areas. The EIA must assess, separately, the
impacts associated with site preparation and clearing.


Active mining

Once a mining company has constructed access roads and prepared staging areas that
would house project personnel and equipment, mining may commence. All types of active
mining share a common aspect, i.e. the extraction and concentration (or beneficiation) of
a metal from the earth. Proposed mining projects differ considerably in the proposed
method for extracting and concentrating the metallic ore. In almost every case, metallic
ores are buried under a layer of ordinary soil or rock (called ‘overburden’ or ‘waste rock’)
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that must be moved or excavated to allow access to the ore deposit. The first way in
which proposed mining projects differ is the proposed method of moving or excavating
the overburden. What follows are brief descriptions of the most common methods.

 Open-pit mining
Open-pit mining is a type of strip mining in which the ore deposit extends very deep in the
ground, necessitating the removal of layer upon layer of overburden and ore.
In many cases, logging of trees and clear-cutting or burning of vegetation above the ore
deposit may precede removal of the overburden. The use of heavy machinery, usually
bulldozers and dump trucks, is the most common meas of removing overburden. Openpit mining often involves the removal of natively vegetated areas, and is therefore
among the most environmentally- destructive types of mining, especially within tropical
forests.

 Disposal of overburden and waste rock
In almost every project, metallic ores are buried under a layer of ordinary soil or rock
(called ‘overburden’ or ‘waste rock’) that must be moved or excavated to allow access to
the metallic ore deposit. For most mining projects, the quantity of overburden generated
by mining is enormous. The ratio of the quantity of overburden to the quantity of mineral
ore (called the ‘strip ratio’)
is usually greater than one, and can be much higher. For example, if a proposed mining
project involves the extraction of 100 million metric tons of mineral ore, then the
proposed mining project could generate more than one billion metric tons of overburden
and waste rock.
These high-volume wastes, sometimes containing significant levels of toxic substances,
are usually deposited on-site, either in piles on the surface or as backfill in open pits, or
within underground mines. Therefore, the EIA for a proposed mining project must
carefully assess the management options and associated impacts of overburden disposal.

 Human displacement and resettlement
According to the International Institute for Environment and Development:
The displacement of settled communities is a significant cause of resentment and conflict
associated with large-scale mineral development. Entire communities may be uprooted
and forced to shift elsewhere, often into purpose-built settlements not necessarily of
their own choosing. Besides losing their homes, communities may also lose their land, and
thus their livelihoods. Community institutions and power relations may also be disrupted.
Displaced communities are often settled in areas without adequate resources or are left
near the mine, where they may bear the brunt of pollution and contamination. Forced
resettlement can be particularly disastrous for indigenous communities who have strong
cultural and spiritual ties to the lands of their ancestors and who may find it difficult to
survive when these are broken.
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ENVIRONMENTAL AND SOCIAL IMPACTS OF MINING
The most impotant important environmental impact of mining projects are:-

 Acid mine drainage and contaminant leaching
Acid mine drainage is considered one of mining most serious threats to water resources. A
mine with acid mine drainage has the potential for long-term devastating impacts on rivers,
streams and aquatic life.

HARM TO FISH & OTHER AQUATIC LIFE:
If mine waste is acid-generating, the impacts to fish, animals and plants can be severe.
Many streams impacted by acid mine drainage have a pH value of 4 or lower – similar to
battery acid. Plants, animals, and fish are unlikely to survive in streams such as this.

PERPETUAL POLLUTION:
Acid mine drainage is particularly harmful because it can continue indefinitely causing
damage long after mining has ended. Due to the severity of water quality impacts from
acid mine drainage, many hardrock mines across the west require water treatment in
perpetuity. Even with existing technology, acid mine drainage is virtually impossible to stop
once the reactions begin.
To permit an acid generating mine means that future generations will take responsibility
for a mine that must be managed for possibly hundreds of years.”

Impacts of mining projects on air quality:The largest sources of air pollution in mining operations are:
Particulate matter transported by the wind as a result of excavations, blasting,
transportation of materials, wind erosion (more frequent in open-pit mining), fugitive dust
from tailings facilities, stockpiles, waste dumps, and haul roads. Exhaust emissions from
mobile sources (cars, trucks, heavy equipment) raise these particulate levels; and gas
emissions from the combustion of fuels in stationary and mobile sources, explosions, and
mineral processing. Once pollutants enter the atmosphere, they undergo physical and
chemical changes before reaching a receptor. These pollutants can cause serious effects to
people’s
health
and
to
the
environment.
Emissions
Mobile and stationary sources.
(Can be measured and
controlled)

Atmosphere
Pollutants are transported, diluted,
undergo physical and chemical changes

Impacts
Human health,
Environment (water, soil, wildlife),
Infrastructure,
Global climate

Large-scale mining has the potential to contribute significantly to air pollution, especially in
the operation phase. All activities during ore extraction, processing, handling, and
transport depend on equipment, generators, processes and materials that generate
hazardous air pollutants such as particulate matter, heavy metals, carbon monoxide, sulfur
dioxide, and nitrogen oxides.
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Transportation sources
Transporation sources of air pollutants include heavy vehicles used in excavation operations,
cars that transport personnel at the mining site, and trucks that transport mining materials.
The level of polluting emissions from these sources depends on the fuel and conditions of the
equipment. Even though individual emissions can be relatively small, collectively these
emissions can be of real concern. In addition, mobile sources are a major source of particulate
matter, carbon monoxide, and volatile organic compounds that contribute significantly to the
formation of ground-level ozone.

Stationary sources
The main gaseous emissions are from combustion of fuels in power generation
installations, and drying, roasting, and smelting operations. Many producers of precious
metals smelt metal on-site, prior to shipping to off-site refineries. Typically, gold and
silver is produced in melting/fluxing furnaces that may produce elevated levels of
airborne mercury, arsenic, sulfur dioxide, and other metals.

Fugitive emissions
Common sources of fugitive emissions include: storage and handling of materials; mine
processing; fugitive dust, blasting, construction activities, and roadways associated with
mining activities; leach pads, and tailing piles and ponds; and waste rock piles. Sources
andcharacteristics of fugitive emissions dust in mining operations vary in each case, as do
their impacts. Impacts are difficult to predict and calculate but should be considered
since they could be a significant source of hazardous air pollutants.

Noise and vibration
Noise pollution associated with mining may include noise from vehicle engines, loading
and unloading of rock into steel dumpers, chutes, power generation, and other sources.
Cumulative impacts of shoveling, ripping, drilling, blasting, transport, crushing, grinding,
and stock-piling can significantly affect wildlife and nearby residents.
Vibrations are associated with many types of equipment used in mining operations, but
blasting is considered the major source. Vibration has affected the stability of
infrastructures, buildings, and homes of people living near large-scale open-pit mining
operations. According to a study commissioned by the European Union in 2000:
“Shocks and vibrations as a result of blasting in connection with mining can lead to noise,
dust and collapse of structures in surrounding inhabited areas. The animal life, on which
the local population may depend, might also be disturbed.”
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22. REMEDIAL MEASURES TO MITIGATE THE IMPACT OF
MINING ON THE ENVIRONMENT
Following are the remedial measures to mitigate the impact of mining :
1. Water sprinkeling on haul road, loading and unloading points.
2. Plantation along the safety zone and dump area.
3. Providing dust masks to workers.
4. Regular monitoring of ambient air quality.
5. Provision of air conditioned cabin of Excavators and Dumpers.
6. Regular and proper maintainance of working equipments.
7. Periodic medical examination of the workers and organise medical camp in the area.
8. Pvovision of ear plug to the workers.
9. Regular training program to the mines workers and operators.
10. Usage of good quality fuel in kilns.
11. Update brick kiln technology.
12. Personal protective equipment (PPE) to used to mitigate for dust or toxic gases and vapors
present in the kilns
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23. RECLAMATION OF MINED OUT AREA
Necessity of Reclamation & Rehabilitation:
 Exponential growth in mineral production since 1980.
 Mining activities causes hysical, chemical, biological and socio-economic
changes in the area.
 Surface mining activities disturb the original land profile.
 In India, mineral production comes mostly from opencast mines & hence Land
degradation problems is of serous concern.
 An intricate, in-depth and site-specified techniques involving integrated
approach is necessary.
Reclamation has three vital roles:
i.
Reclamation – Reclamation means return the mined-out land with useful life.
It implies restoring the land to a form and productivity that is useful and
inconfromiti with a prior land use. Reclamation always may not be a singlephase operation.
ii.
Rehabilitation – Rehabilitation is to bring bach the degraded land to a normal
stage by a special treatment. It is a process of taking some mitigation
measures for disturbed environmental condition created through mining
activities.
iii.
Restoration – Restoration is the process of returning the mined out land
being fit to an acceptable environmental condition. However, the general
acceptable meaning of the term is bringing the disturbed land to its original
form. Restoration is often used to indicate that biological properties of soil
are put back ot what they were. This is a rate phenomenon.
When active mining ceases, mine facilities and the site are reclaimed and closed. The
goal of mine site reclamation and closure should always be to return the site to a
condition that most resembles the pre-mining condition. Mines that are notorious for
their immense impact on the environment often made impacts only during the
closure phase, when active mining operations ceased. These impacts can persist for
decades and even centuries.
Mine reclamation and closure plans must describe in sufficient detail how the mining
company will restore the site to a condition that most resembles pre-mining environmental
quality; how it will prevent – in perpetuity – the release of toxic contaminants from various
mine facilities (such as abandoned open pits and tailings impoundments); and how funds
will be set aside to insure that the costs of reclamation and closure will be paid for.
Proposed future land use after reclamation:
a. Forestery, b. Recreation, c. Water Reservoir, d. Crop Land, e.
Residential/Commercial, f. Fish & wildlife Habitat, g. Undeveloped Land, h.
Grazing/Pasture Land
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Statutory requirement:
As per the Mineral Conservation Development Rule, 2017, the following rules must be bare in mind
by the mine owner/agent/manager, which is a part of reclamation activities –
Rule 22, Mine Closure Plan
Rule 23, Submission of Progressive Mine Closure Plan
Rule 24, Submission of Final Mine Closure Plan
Rule 26, Responsibility of holder of mining lease
Rule 27, Financial Assurance
Rule 35, Sustainable Mining
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24. RISK ASSESSMENT AND DISASTER MANAGEMENT PLAN
24.1

Vulnerability of the State

Almost all the 24 districts are affected by different kind of Disaster. There is great need to
strengthen the capacity of State, District, Block and newly formed Panchayat level of
departments, institutions and functionaries to respond to the Disaster at their own level in
participation of community. Jharkhand is vulnerable to following kind of Hazards: Drought,
 Mining Accidents,
 Chemical and Industrial Hazards,
 Lightning,
 Bird Flu,
 Flood,
 Earthquake,
 Fire / Forest Fire,
 Elephant Attacks,
 Climate Change, Biodiversity loss,
 Naxalism/Landmine Blasts etc.

Major Hazards
Name of Hazards
affected districts
Sl No

Drought

No. of districts
affected

Name of the district

Flood

All the 24 Districts All districts affected
(2010)
01
(Sahibgunj)

Flash Flood

03

(Jamshedpur, Saraikela , Ranchi)

Forest Fire

09

Lightening

09

6.

Mining Hazards

09

(Garhwa, Palamau, Latehar, Chatra,
Hazaribagh, E. & W. Singhbhum,
Simdega, Gumla)
(Palamau, Chatra, Latehar, Koderma,
Ranchi, Giridih, 9
Hazaribagh, Lohardagga, Dumka)
Latehar, Ramgarh, Dhanbad,
Lohardagga, Giridih
E & W Singhbhum & Koderma

7.

Earthquake
Hazard –
Zone –IV

02 Districts

1.
2.
3.
4.

5.

(Godda & Sahibgunj - Partially)
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Zone –III

15 Districts

Zone – II

7 Districts

(Godda , Sahibgunj, Garhwa,
Palamau, Chatra, Hazaribagh,
Koderma, Giridih, Bokaro, Dhanbad,
Deoghar, Dumka, Godda, Pakur,
Jamtara)

(Lohardagga, Ranchi, Ramgarh,
Khunti, Gumla, E. & W. Singhbhum)

24.2 Mine disaster
Chemical hazards
Dust inhalation is the main chemical concern among those working in the brick kilns. Brick dust
particles contain known irritants and carcinogens that deteriorate the breathing capacity of the
lungs. One of the carcinogenic chemicals contained in brick dust is crystalline silica. Silica is a
baseline component of granite rock, sand, soil, and several other minerals. It is most commonly
found in quartz rock and minerals, and also found in tridymite and cristobalite rock.
Silica becomes hazardous when rock minerals are chipped, cut, blasted, drilled, or ground in
any way to produce respirable fractionsized particles. These particles are small enough to enter
the bronchiole and alveolar regions of the lungs and disrupt the tissue causing irreversible
scarring. According to ACGIH, the threshold limit value (TLV) of respirable dust is 3 mg/m 3, 0.1
mg/m3 for quartz, 0.05 for tridymite and 0.05 mg/m3 for cristobalite (8-hr time-weighted
average). Workers in Kathmandu Valley are consistently exposed to clay dust containing silica
as high as 19.51 mg/m3 in the baking sections of brick production, and 10.08 mg/m 3 in the
mixing and molding sections.

Physical hazards
Physical hazards in the workplace are those that can harm the body without directly touching it
including ionizing and non-ionizing radiation, sunlight, ultraviolet (UV) rays, temperature and
loud noises. Although temperatures in the valley are fairly moderate, the main physical hazards
of concern among brick manufacturers are heat and exposure to UV rays.
Noise is also a hazard present in the kilns; however, according to studies published by the
International Labour Organization (ILO), the average noise levels in the brick kilns were all
under the TLV for noise exposure (85 dBA, 8-hr TWA), with the highest average noise level in
the kilns being 68.5 dBA for an 8-hr TWA. Although exposure to noise is present in the kilns,
overexposure is unlikely with the current kiln technologies in use.
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Excessive heat exposure is the most common physical hazard present in the kilns and can lead
to heat exhaustion or heat stroke. Heat exposure in the kilns comes from two sources: process
heat from kiln operations and excessive, unprotected sun exposure.
Without adequate water stations or job rotations, the effects of excessive heat can compound;
indirect effects of heat exhaustion such as unfocused, delirious behavior increase the risk of
secondary injuries and illnesses within the workplace and pose an additional hazard to the
workers.
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25. DETAILS OF THE OCCUPATIONAL HEALTH ISSUE IN THE DISTRICT
Since all the stone mines excavating below six mitres from the supergescent ground, it attracts
Mines Act 1952. As such there is no previous record in this regard available in the department,
however it is proposed as per Section 9A of Mines Act 1952, it is the responsibility of the
owner/agent/manager of the mine to provide occupational health survey facilities to the
employees. In line with above rule 29B of Mines Rules 1955, it speaks about the initial and
periodical medical examinations of the employees employed in the mine.
For initial medical examination, every person seeking employment in the mine and person has
already undergone within the preceeding 5 years, a medical examination under these rules is to
be carried out.
According to MSME Report 2011, there are 10 numbers of Allopathic Hospitals, 27 nos
Community Health Centers, 58 Dispensaries, 2 Sub health centers and 1 Private Hospital, and it
is proposed to carryout the above-mentioned activities with the guidance of these available
facilities in the district.

26. PLANTATION AND GREEN BELT DEVELOPMENT IN RESPECT OF LEASE
ALREADY GRANTED IN THE DISTRICT
It is proposed to have a detailed record of plantation to be kept by the respective
owner/agent/manager of the mine every year, which has been planted in the safety zone
area and transport rout, which is statutorily required.
As per the norms of the forest department, the plantation has to be carried out at the rate
of 2500 local plants per hectare and along the road side, at an interval of 5 metres in the
zig-zag manner in both sides.
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Conclusion
Currently there are 42 brick kilns (both operative and non-operative) in the district.
Since it is an interim report, to meet the requirement of bricks in the present
scenario, it is proposed to identify more non-agricultural lands having adequate
deposit of brick earth or burrow earth and should be utilized for commercial
purposes.
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