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Preface
On 15th January 2016, Ministry of Environment, Forest and Climate
Change, Government of India issued a notification under which in Para
7(iii) (a) and Annexure (x), purpose and structure of District Survey
Report has been discussed. The District Survey Report (DSR) will be
prepared in every district for each minor mineral. It will guide systematic
and scientific utilization of natural resources, so that present and future
generation may be benefitted at large. The purpose of District Survey
Report (DSR) is “Identification of areas of aggradations or deposition
where mining can be allowed; and identification of areas of erosion and
proximity to infrastructural structures and installations where mining
should be prohibited”.
The District Survey report (DSR) will contain mainly data
published and endorsed by various departments and websites about
Geology of the area, Mineral Wealth details, Details of Lease and Mining
activity in the district along with Revenue of Minerals. This report also
contains details of Forest, Rivers, Soil, Agriculture, Road, Transportation
and Climate etc.
Hamirpur district is having plenty of mar and kabar (morrum)
along with the stones which is used in building construction. It is a cat
“C” district as per OM of DGM,UP. Various minerals are found in the
district mainly granite, sand/morrum, ordinary earth/ brick clay. Vigorous
Monsoon Rivers with large catchment area and granitic gneisses of
Bundelkhand complex make the district rich in mineral occurrence. The
report is study of district in reference to mineral occurrence.
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Disclaimer: - The data may vary due to various effective reasons.
Therefore, it is recommended that DEIAA may take into consideration all
its relevant aspects/data while scrutinizing and recommending the
application for EC to the concerned Authority.
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Introduction
Hamirpur

District

is

one

of

the

75 districts of Uttar

Pradesh state of India and Hamirpur town is the district headquarter. Hamirpur
district is a part of Chitrakoot Division. The district occupies an area of
3909km2. As of 2011 it is the third least populous district of Uttar Pradesh
(out

of 71),

after Mahoba and Chitrakoot.

Two

major

rivers,

Yamuna and Betwa meet here. On the banks of river Betwa,lies the "coarse
sand" which is exported to many parts in U.P. The district lies between
Latitude 2507'N & 260 7' N. and Longitude 79017'E & 80021'E. Hamirpur is
boundby districts Jalaun (Orai), Kanpur and Fatehpur in north, Banda in east,
Mahoba in south and Districts of Jhansi and Jalaun on the West. In the south
numerous outcrops of gneiss rocks, tending to cluster into low ranges,
surrounded by uneven broken tracts and covered for the most part with stunted
jungle are succeeded by a more level tract in which the hills grow sparser.

General Profile of the district
The early history of the region covered by the present district of Hamirpur
may be traced back to the Palaeo-lithic age as evidenced by the discovery of
choppers, hand axes and pebble cores. It is also stated that Aryan people
settled in this region, lying between the Yamuna and the Vindhyas. In the
eleventh century the town of Hamirpur was founded by one Hamira Deva, a
Kalachuri Rajput. The remains of the fort built by Hamira Deva are still found
in Hamirpur.
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Scale1:250,000

(Source: mineral.up.nic)

Fig 1: Location map of Hamirpur
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Hamirpur is under Chitrakoot-Dham division of Uttar Pradesh and situated in
the south of Lucknow at the distance of about 150 kms. It is also called the
gateway of Bundelkhand and is bound by districts Jalaun, Kanpur and
Fatehpur in north, Banda in east, Mahoba in south and Jhansi & Jalaun in the
West. The district has 61 Nyay Panchayats and 343 Gram Panchayats. The
district has four tehsils– Hamirpur, Maudaha, Rath & Sarila and 7 blocks
namely Kurara, Sumerpur, Maudaha, Muskara, Rath, Gohand and Sarila. The
district is also having one dam Swami Brahmanand Dam (Maudha Dam)
constructed on the river Barma. The total area of the district is 3909 km2
having 74.28% irrigation land and remaining is covered by forest or is user,
banjar bhumi, charagah and hills etc. The Hamirpur district is located in
southern part of the state and is part of Bundelkhand plateau. The district falls
in survey of India toposheet no 54/0 and 63/0. Geographically the area
comprises Bundelkhand granite gneiss complex and recent alluvium. The
thickness of alluvium varies from 120 to 150 mts. The master slope of district
is due northeast. The district could be broadly divided into two physiographic
regions.
1. The southern part of district is mainly plain area with average elevation

of 250 mamsl. The region is under lain by thin alluvial cover.
2. The northernpart of district represents flat topography. The average

elevation of the region 120m amsl.
The district chiefly constitutes drainage basin of river Betwa and Ken
which are twoimportant right bank tributaries of river Yamuna, river Dharsan
also drains major western partof district.The rivers lying in the district are
Yamuna, Betwa, Dhasaan, Barma, Ken, Chndraval and Pandwaha.The
economy of the district is based mainly on agriculture. The district has 83 %
of the area under cultivation out of net sown area of 3,25,800 ha and Cropping
intensity of the district is 117%.
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Climate Condition
The average annual rain fall is 864mm. The climate is typically subtropical,
characterized by prolonged summer, mild winter and moderately heavy
rainfall during monsoon season,about 90% of which is received from south
west monsoon. The climate of the district is characterized by an intensely hot
summer, a pleasant cold season. The summer season from March to about
middle of June is followed by the south-west monsoon season from mid-June
to the end of September. The cold season is from mid-November to February.
May is the hottest month with temperature having up to 470C and January is
usually the coldest month with the temperatures as low as 2.60C. The relative
humidity during south west monsoon is highest in August (70-80 %) and
lowest(40%) during peak summer month of April & May. Hamirpur district
comes under Agro-Ecological Sub Region (ICAR) – Central Plain Zone
(Bundelkhand).
Topography & Terrain
The district can be divided into three topographical units.
I.

Bundelkhand gneiss.

II.

Recent Alluvial Plain: The area occupied by the recent alluvium can
be delineated all along Betwa and Ken River. These recent alluvium
are semi confined.

III.

Bundelkhand Granite Gneiss:The isolated hillocks and obstruction to
topography of the regions.

The district comes under the doab region of Ken and Betwa covered by the
recent alluvium, the development of soil in the district can be ascribed to
different

erosion

and

depositional

agencies.

Depending

upon

the

morphological units of the district, the soil ranges from pure to stiff clay and
includes all combinations of the two extreme litho units. The pure sand is
called Bhur and clay is called Matiar.
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Along the Yamuna valley, the red alluvium is overlain by grey alluvium. The
geographical age of red alluvium up to 500 m below ground level is almost
119 thousand years, whereas age of grey alluvium up to the depth of 25 m is
82 thousand years. Alluvium of Yamuna is up to a thousand year old.
Water Course & Hydrology
The district chiefly is situated in drainage basin of river Betwa and Ken which
are twoimportant right bank tributaries of river Yamuna, River Dhasan also
drains major western partof district. Major source of Surface Water in Uttar
Pradesh are rivers flowing from northwest to southeastdirection. A number of
irrigation canals constitute source of surface water mainly utilized for
irrigation purpose. Hydrogeologically, the district falls in southern peninsular
zone. The water table in the district ranges between 5 m to 10 m. The yield of
tube wells in the project area ranges between 35 m3/hr to 70 m/hr3. Water table
fluctuates in response to recharge of the aquifer and withdrawal from the
aquifer. The quantum of fluctuation is a direct impact of the water level of the
area. Recharge takes place mainly during rainy season. The minimum depth to
water level in area is expected sometime at the close of monsoon or in the
middle of monsoon period depending upon the intensity and duration of
rainfall along with soil characteristics. Maximum depth to water level is
related to the rainfall.
Ground Water Development
Ground water in shallow aquifer, in general is colour less and slightly alkaline
in nature, the specific conductance range from 550 to 1400 s/cm at 250C. It is
observed that ground water is suitable for drinking and domestic uses in
respect of all parameters. Ground water withdrawal in district is mainly
through dug well, handpumps (India Mark – II) and tubewells. The gross
ground water draft for irrigation in the district on 31.03.2009 was 20612.16
8
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ha-m whereas the ground water draft for the domestic and industrial was
2225.61 ha-m. Hence the existing gross ground water draft for all uses in
district was 022837.77 ha-m andnet ground water availability for future and
irrigation development in the district is 23393.51 ha-m. A quantum of
23393.51 ha-m has been allocated for domestic and industrial requirement for
next 25 years. Netground water availability in the district is49001.60 ha-m.
The stage of ground water development of district is 46.61%. All the blocks of
the district are safe. U.P. Jal Nigam is the govt. agency responsible for
providing drinking water supplies to the urban and rural population in the
district. The water requirements of theinhabitants are met with through surface
water sources, through various mini water supply schemes or integrated water
supply scheme utilizing the available ground water resources. There are many
shallow and deep tube wells from which water is supplied through pipe
lines/taps in the urban areas of district. In the rural areas of the district, water
is supplied by tap/hand pumps (India Mark – II) benefiting the population.

Drainage System
Drainage of Hamirpur district is quite unique in characteristic because of
diversified geological formation with lithological and chronological
formations, complex tectonic frame work, climatological dissimilarities and
various hydro-chemical conditions. Studies have revealed that aquifer groups
of alluvial soil/ soft rocks even transcend the surface drainage boundaries.
These being the ravenous terrain, the drainage density is very high and various
small streams flow into the major rivers.
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Table 1: Salient features of Important rivers and streams
S.No. Name of river/ stream

1

Yamuna

2

Betwa

3

Dhasan

4

Ken

5
6

Barma
Chandrawal

Total length in Place of Origin
Altitude
the District
at Origin
(in km)
(m)
Yamunotri
6387
glacier near
Banderpoonch
peaks in the
Mussourie range
of the lower
Himalayas
Vindhya Range
396.24
near Bhopal
district
Begumganj
498
tehsil , Raisen
district, M.P.
Ahirgawan on the
550
north-west slopes
of Barner
Range in Jabalpur
district
Ajner Mahoba
208
Belatal, Mahoba
214

Land form & Seismicity
The district falls in seismic zone III, and lies in low to moderate hazard risk
zone. No major earthquake has been observed in the district during last 200
years. The district has, however experienced minor tremors on a few
occasions.
Soil
The district comes under the Doab region of Ken and Betwa covered by the
recent alluvium. Different erosion and depositional agencies contribute to the
diversity of soil types. Different morphological unit have different type of soil
ranges from pure to stiff clay and includes all combination of the two extreme
litho units. The pure sand is called Bhur and clay is called Matiar.The soils
consist of the well known Bundelkhand varieties– Mar, Kabar, Parua and
10
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Rakar. Mar is often called black cottonsoil, containing small lumps of kankar
and varies greatly in color. Kabar ranges from a rich dark black to light brown
and due to extreme adhesiveness, hard blocks are formed. Parua is a light
coloured sandy soil, found in many forms. It is usually less rich in organic
matter, but its finer texture makes it more responsive to manure and irrigation.
Raker is a refuse soil which occurs on sloping ground, where the action of
water has tended to denude the earth of all its better qualities.

Fig 2: Soil map of Hamirpur

Source: DPR of PWD, UP

Cropping Pattern
Only 27.7% land is irrigated land in Hamirpur. Canals are the main source of
irrigation and are constructed on the different rivers like Yamuna, Betwa,
Dashan, Barma, Ken, Chandrawal and Parwaha.Wheat, jawar, gram, mustard,
bajra, lentil, moong, urd, arhar and oilseed are the main crops taken these
days. There is a tendency for mixed cropping and regional variation in choices
of the crops, depending upon the geographical situation and the availability of
irrigation. Tarbooj (watermelon), kharbooja (muskmelon) and some
11
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vegetables are grown during zaid season. The production and productivity of
the major crops in the district are summarized in the Table 8.
Table 2: Crop pattern of Hamirpur
S.No.

Crop

Area (,0000 ha)

1.

Masoor

5.8208

2.

Urd

2.3318

3.

Pea

1.9558

4.

Arhar

1.2995

5.

Wheat

9.3974

6.

Total Oil Seeds

1.5657

7.

Jawar (Grain)

3.6657

8.

Other

1.0740

Cropping Pattern

Area (,0000 ha)

10
8
6
4
2
0

Crop type

Fig 3: Cropping pattern of Hamirpur

Demography
Directorate of Census Operations in Uttar Pradesh has officially released the
census 2011 details of Hamirpur. In 2011, Hamirpur had population of
1,104,285, out of which males and females were 593,537 and 510,748
respectively. In 2001 census, Hamirpur had a population of 1,043,724 of
which males were 563,801 and remaining 479,923 were females. There was
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change of 5.80 percent in the population compared to population as per 2001
census. In the previous census of India 2001, Hamirpur district recorded
increase of 18.11 percent to its population compared to 1991.

Population Distribution

Rural Urban Distribution

(Source:http://www.census2011.co.in/census/district/539-hamirpur.html)

Fig 4: Demography of Hamirpur

Table 3: Demographic profile of Hamirpur
Actual population
(a) Male
(b) Female
Average literacy
(a) Male literacy
(b) Female literacy
Literates
(a) Male
(b) Female

1,104,285
593,537
510,748
68.77
79.76
55.95
653,299
408,125
245,174

Population growth
Area Sq. Km.
Density /Km2
Total child population (0-6 years)
(a) Male(0-6 years)
(b) Female(0-6 years)
Sex ratio( per 1000)
Child sex ratio (0-6 years)
Child Proportion

5.80%
4.021
275
154,355
81,834
72,521
861
886
13.98%

(Source:http://www.census2011.co.in/census/district/539-hamirpur.html)

Rainfall & Humidity
The Hamirpur district falls in the humid sub-tropical zone. The climate of the
district is divided into winter season (December – February), summer (March
– June), rainy season (July – September) and autumn (October– November).
The district receives plentiful rains during the monsoon period. The maximum
13
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rainfall is observed in the district during July to August and minimum in the
months of April and October. The hottest month is May and coldest month is
January in the district. Maximum and minimum temperatures recorded in the
district ranges from 20˚ to 40˚C. Normal rainfall in Hamirpur district is 851
mm. About 90 percent of the rainfall occurs during the southwest monsoon,
lasting from about June to September. With most of the rainfall concentrated
during this four-month period, the average annual rainy days in Hamirpur is
55 days. The relative humidity ranges from 40 % to 80% in the area.
Fauna
The commonly found species of animals in the district are namely hare, wild
boar, jackal, kakar, monkey and sambhar. Earlier wolf (Canis luzus) and
Hyaena (Hyaena hyaena) are found in hills and ravines throughout the district.
Jackal (Cains aureus) and Fox (Bulpas benglensis) occur everywhere, but are
less in numbers in the north of Yamuna. Neelgai (Baselophus tragocamalus)
that haunts the tracts and hare (Lepus ruficandatus) is commonly found in
south.The troops of langur (Presbytis entellus) are exceedingly troublesome.
Among the birds commonly found are namely chkor, crow, jungle murga, kala
titar, safed titar and woodpecker etc. Peafowl, grey partridge and quail, the
latter of the smaller variety called the button quail are found throughout the
district. The painted partridge is common in hilly tracts and comman
sandgrouse, plovers, blue rock and green pigeon are found in most of the
places. The avifauna of the district includes all the usual species of doves,
shrikes, rollers, parrots and other passerine and non-passerine birds. The
majority of snake species found in the district is non-poisonous. Among the
venomous snakes found in the district the chief are the cobra, the krait and the
russell viper. Varieties of crocodile, gharial and magar are found in the
Yamuna. Turtles are found in abundance in these areas. The chameleon and
house lizards are common but the monitor lizardsstay in hilly tracts. The chief
14
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species of fishes which are found in the rivers are mahsee , rohu, tengra or
kantua, parhin, saul kalabanu and nain. Other species such as moi, bhakur and
eel are also caught.
Flora
The flora of the district is characterized by northern tropical, dry, deciduous
vegetative growth. The main species of trees available in the district are Khair,
Cheel, Shesam, Neem, Kikar, Sirish and Kasmal etc. The northern half of the
district is not distinguished by tree growth of any sort. On black soil the hardy
babul grows spontaneouslywhich is useful for construction of plaughs and
carts. The Khair is a comman tree and other trees include Hingol, Karaunda
and Karil. Most comman species in the south are Tendu, Mahua, Semal,
Dudhi,Dhawa, Gurja, Dhak, Khair and Kardhai. From the point of view of
finding scope for resource based industries in the district forest resource has
also vital role to play. The main resources which come from forests are in the
form of timber, firewood, resin, fodder, herbs etc. The small scale units which
may be suggested on the forest resources available from forest can be can
making wooden toys, bamboo sticks, wooden furniture and joinery items etc.
In 1988 the total area of Forest in Hamirpur was declared about 38,127 ha
because barren and degraded forest tracts were being taken up with species
useful for fuel and furniture (District Gazetteers, Hamirpur 1988).
Table 4 : Forests in Hamirpur
S.No.
1.
3.
5.
7.
9.
11.
13.
15.
17.
19.
21.
15

Name of Place/Village
Jhinna Bina R.F.
Kuchhechha R.F.
Ramgarh R.F.
Sargaon R.F.
Chikasi P.F
Barera P.F.
Jitkari P.F.
Misripur R.F.
Umrahat R.F.
Chandupur Block R.F.
Khandeh R.F.

S.No.
2.
4.
6.
8.
10.
12.
14.
16.
18.
20.
22.

Name of Place/Village
Tola South P.F.
Jigni South P.F.
Chandrawari Donda P.F
Chandaurt P.F.
Basaria R.F.
Harsudi P.F.
Jalalpur P.F.
Badanpur R.F.
Raniganj P.F.
Kaitha R.F.
Karpaur R.F.
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23.
25.
27.
29.
31.
33.
35.
37.
39.

Para R.F.
Gauhani R.F.
Kharenda R.F.
Kaduria R.F.
Deokhari P.F.
Galihamau P.F.
Kupra P.F.
Katheri R.F.
Chilheta R.F.

24.
26.
28.
30.
32.
34.
36.
38.
40.

Girwar R.F.
Hardua R.F.
Loohipura R.F.
Burhi South/ North R.F.
Bhauli R.F.
Manihupur R.F.
Badanpur R.F.
Rajamali P.F.
Barinda R.F.

Physiography of the district

The terrain of Hamirpur situated in the Peninsular Shield, is differentiated into
a rocky surface of Bundelkhand highland and alluvium surface of Ganga
Plain. The rocky surface, attaining elevations of 225 to 335m, contains
pediment and dissected denudational hills, The Ganga Plain, with elevation of
110 to 250 m in the northern part, consists of upland and lowland. Banda Plain
and Varanasi Plain constitute upland. Banda Plain is rolling with inselbergs
and is sandy to gravelly, whereas Varanasi Plain is flat and silty in nature. The
lowland is 10 is 30m lower than the upland. It is developed along Yamuna,
Betwa and Dhasan rivers and comprises Older Flood Plain and Active Flood
Plain. Two levels of terraces are developed along Yamuna and Betwa rivers.
The lower terrace (T1) is depositional which preserves sediments deposited by
present rivers during their process of incision. The terrace (T2) occurring at
higher level is erosional in nature. River bed and flood plain make Channel
Plain which is sandy to gravelly in general.
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Land utilization pattern of the district
Table 5 :Land use pattern of Hamirpur
S. No.

Particulars

Hamirpur

1.

Total Geographic area (ha)

390900

2.

Forest (ha)

24520

3.

Cultivable area (ha)

325800

4.

Land non agricultural use (ha)

32900

5.

Permanent pasture (ha)

500

6.

Cultivable wasteland (ha)

8600

7.

Land under misc use( ha)

700

8.

Barren and uncultivable land(ha)

7100

9.

Current fallows(ha)

16900

10.

Other fallows(ha)

5300

11.

Net sown area

294200

12.

Area sown more than once

50900

13.

Gross cropped area

345100

14.

Crop intensity

117.33%

(Source: Agriculture Contingency Plan for District Hamirpur, Ministry of Agriculture, GOI, 2014)
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Fig5:Land Use pattern of Hamirpur
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Land use pattern is largely influenced by the available irrigation facilities,
which ultimately affect the economy of the area.

Geology
Geologically, the area of Hamirpur is broadly divisible into Bundelkhand
Granitic Complex (BGC) consisting of rocky of Archean – Proterozoic period
and non-lithified sediments of Quaternary period.
Granites of different types, gneiss and migmatite, intruded by dolerite and
quartz dykes, constitute BGC. Metamorphosed rocks occur as enclaves.
Granites are prophyritic to fine grained, non-foliated and jointed. Quartz dykes
commonly known as “Quartz Reef” (around Jaitpur, Kulpahar, Charkhari and
south of Gorahari) trend NE-SW and extends for several kilometers. The
alluvium, unconformably overlying BGC, is divisible into Older Alluvium and
Newer Alluvium. Older Alluvium contains oxidized (brown, yellow and khaki
colour) sediments and Newer Alluvium comprises unoxidised (grey and khaki
colour) sediments. Banda Alluvium and Varanasi Alluvium of Pleistocene
period represent Older Alluvium. The Banda Alluvium consists of brownish
silt-clay with kankar, red quartzo-feldspathic sand and gravel. The Varanasi
Alluvium overlies Banda Alluvium and contains polycyclic sequence of
micaceous sand, silt and clay with kankar. Newer Alluvium of Holocene age,
consists of Terrace Alluvium and Channel Alluvium. Terrace Alluvium
consisting of 8 to 15 m thick sequence of sand, silt and clay, occupies terraces
of Yamuna and Betwa rivers. Loose sand of point and channel bars constitutes
Channel Alluvium of Yamuna and Betwa rivers.
Granitoid and alluvium are two geotechnical provinces of Hamirpur district.
Granite has low permeability and high compressive strength whereas alluvium
has high permeability and low compressive strength. Regolith included with
Banda alluvium has engineering properties very close to alluvium. Gully
erosion resulting in badland formation (2 to 5 km wide) is a major natural
18
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hazard. Bank erosion is commonly seen along Yamuna, Betwa and Dhasan
rivers. The district lies in Seismic Zone I and II.

19
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Fig 6: Geological map of Uttar Pradesh
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Low residual hills of granitic composition are noticed between
Girwan (80°23’: 25°18’15”) and Pithaurabad (80°21’45”: 25°18’)
and at Chamarha (80°11’: 25°24’30”) varying in heights from 30 to
75 m. They tend to form domes and have steep slopes because of
spheroidal weathering.

Mineral wealth
Gravel and coarse sand (morrum) associated with Quaternary deposits and
fractured rocks are used as aggregate and construction material. Clay and silt
resource for brick, roof-tile and earthen pottery industries are excavated from
Banda and Varanasi plains. Diaspore and phyrophyllite occur with quartz
reefs.

PYROPHYLLITE AND DIASPORE
In Uttar Pradesh, pyrophyllite and diaspore are associated with the quartz reefs
which intrude Bundelkhand Granitoid Complex. These quartz reefs trend in
NE- SW dirction. Diaspore is generally found in the form of geode and veins
in pyrophyllite. However, the mineral also occurs as dissemination and at
times in pyrophyllite showing inter growth relationship. These minerals are
known from Jhansi and Lalitpur Districts. A few occurrences are also reported
from Hamirpur District.
TUNGSTEN
Geochemical Survey carried out by the Geological Survey of India in Bilkhi
(25°14’10”: 79°44’30”) of Hamirpur District has indicated tungsten values
ranging from less than 5 ppm to 15 ppm in granite rocks, less than 5 ppm to 20
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ppm in the hybrid rock (agmatite) and from 5 ppm to 20 ppm in metabasic
rocks.
GRAPHITE
A lenticular body of graphite occurs as a xenoliths in the Bundelkhand
Granitoid Complex near Pathnauri (25°31’15”: 79°37’40”). The xenoliths is
parallel to foliation of the gneiss and schist, which trends E-W. Good quality
graphite over a width of 1.5 m with down dip extension up to a depth of 20 m
is exposed in a trench near Pathnauri. Fine inclusions of siliceous rock are
present in the graphite zone. The deposit being small, is expected to yield
about 50% graphite. Beneficiation processing of the ore will be necessary
before it can be used for industrial purposes.
GYPSUM
Gypsumin Hamirpur District occurs in pockets around Puraini and Parcha.
These pockets are restricted to 2m depth from the suface. The area of
occurrences is characterized by mounds, consisting of plastic clay, locally
called the ‘gajar mitti’ or ‘mathi’.
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RAINFALL
Table 6: Annual Rainfall of Hamirpur
Year

June

July

Aug

Sep

Oct

Nov

Dec

Annual
Total

1.5

59.9

93.4

145.4

168.2

59.5

0

0

559

0

2.6

88

208.4

189.2

95.1

0

0

0

614.8

10.7

0

13.2

43.3

228.2

87.5

55.7

7.3

8.1

0

454

7.1

0

0.7

56.9

115.2

155.8

60.4

1.1

0

3.3

458.3

N.A.

0

0

2.2

219.5

431

229.3

109.9

5.8

11.4

0

N.A.

2.8

1.8

2

5.2

31.2

10.7

179.4

204.4

135.1

86.4

17.2

6.8

683

2.2

22.1

0

0

0.5

14.2

148.8

166.9

139

25

20.7

0.5

539.9

Jan

Feb

Mar

April May

2004

28.9

0

0

2.2

2005

10.5

0.5

20.5

2006

0

0

2007

0

57.8

2008

N.A.

2009
2010

(Source:Met Department)
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Fig 7:Annual rainfall in Hamirpur
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OVERVIEW OF MINING ACTIVITY IN THE DISTRICT

Table 7:Detail Of Production Of Gitti / Boulder Minor Mineral in LastThree
Years In Distt. Hamirpur
Sr No.

Year

1

2014

2

2015

3

2016

Production of Gitti / Boulder (in Cum)

Table 8:Details Of Royalty Or Revenue Received In Last Three Years
Sr No.

Year

1.
2.
3.

201420152015
20162016
2017

Revenue Received

Table 9:List of Proposed Mining Quarries with Location and Area
 Not proposed currently. Subject to exploration and recovery of
exposures.
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Table 10:List of Existing Mining Quarries In The District With Location and
Area

S.N
1
2
3
4
5
6
7
8
9
10
11

VILLAGE
Pahra
Pahra
Umaniya
Tooka
Tooka
Tooka
Tooka
Tooka
Khadakhar
Todi
Girwar

25

TAHSIL
Sarila
Sarila
Rath
Rath
Rath
Rath
Rath
Rath
Rath
Rath
Rath

KHAND
NO./GATA
NO.
476
468
346
387
387
387
384
387
526
178/1
752, 764, 757

AREA
6.797 Acre
1.131 Acre
1.50 Acre
3.80 Acre
3.30 Acre
1.40 Acre
1.75 Acre
3.00 Acre
2.28 Acre
02 Acre
63.55 Acre

MINERAL
Gitti
Gitti
Gitti
Gitti
Gitti
Gitti
Gitti
Gitti
Gitti
Red Morrum
Pyrophyllite/
Diaspore
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Method for Mining
After a mineral deposit has been discovered, delineated, and evaluated, the
most appropriate mining method is selected based on technical, economic,
and environmentally accountable considerations. The first step in selecting
the most appropriate mining method is to compare the economic efficiency
of extraction of the deposit by surface and underground mining methods.
Methods Extraction of mineral or energy resources by operations
exclusively involving personnel working on the surface without provision of
manned underground operations is referred to as surface mining. While an
opening may sometimes be constructed below the surface and limited
underground development may occasionally be required, this type of is
essentially surface-based. Surface mining can be classified into two groups
on the basis of the method of extraction; mechanical extraction, or aqueous
extraction. Mechanical extraction methods employ mechanical processes in
a dry environment to recover minerals, encompassing the specific mining
methods of:
a.

Open pit mining

b.

Open cast mining

c.

Quarrying of dimension stone

d.

Highwall/auger mining

Open pit and open cast methods employ a conventional mining cycle of
operations to extract minerals: rock breakage is usually accomplished by
drilling and blasting for consolidated materials and by ripping or direct
removal by excavators for unconsolidated soil and/or decomposed rock,
followed by materials handling and transportation. Dimension stone
quarrying is quite similar to open pit mining, but rock breakage without
blasting is almost exclusively employed to cut prismatic blocks or tabular
26
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slabs of rock. The high labor intensity and cost associated with cutting stone
makes quarrying the most expensive surface mining method. Highwall
mining is a coal mining method for recovery of outcropped coal by
mechanical excavation without removal of overburden. A continuous miner
with single or multiple augers/cutting heads is operated underground and
controlled remotely by crew located outside. Augering can be regarded as a
supplementary method for open cast mining in cases when coal seams in the
highwall would otherwise remain unmined (unless recoverable by
underground methods) or when rugged terrain would preclude economic
stripping by conventional surface methods. Quarrying of dimension stone
and highwall mining are specialized and less frequently used methods.
Because of the structure of granite, it is never quarried by blasting because
this would shatter the granite. Two methods; Drilling and Jet Piercing, are
used to cutthe granite out of the quarry. In Drilling, vertical holes are drilled
about one inch apart to the desired depth (up to 20 feet), and the granite
remaining between the holes is later removed by secondary drilling. In Jet
Piercing, a high-velocity 4,000 degree flame like a blow torch is directed at
the granite to be removed, causing a continuous flaking action. As the flame
nozzle is moved back and forth, a deep channel is created in the granite.
Granite is much like wood because it has a grain. In one direction granite
can be split, but in the other direction it must be cut. Most granite blocks
taken from the quarries are cut into slabs of varying widths by modern
circular saws with industrial diamond tips.
Blasting and Explosive
Excavations of drifts and drives are common features in any metal mining.
The specific constrain in driving diverge is, unlike opencast bench blasting,
absence of initial free faces. Therefore solid blasting is carried out, for which,
Blast Design is most important factor, in order to, create free-faces for
27
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successive rows and column of holes. The important factors on which
generally progress of drifts and drives depends are:
1. Geology of strata and Rock mass condition.
2. Appropriate blast design including drilling pattern, quantity and type of
explosive, initiation sequence.
3. Types of drilling equipment used and length of drilling rod used
4. Dimension of Drives
5. Properties and VOD of Explosives used
Important points


Within the range of conventional blasting, the physical characteristics of
the rock are more important than the characteristics of the explosives
used and can have a greater impact on the success or failure of a blast.



Final-size fragmentation is usually obtained before any appreciable rock
movement or throw occurs.



Rock can absorb only so much energy and only at a certain maximum
rate before it will fail.

The general relations between the main blasting parameters; geology,
blastability and explosives, will be applicable, and the estimation model is a
very good tool for planning test blasts and experiments, and also for
adjustments of the blast design when this is necessary for optimizing the
quarry production line as time progresses. High accuracy throughout the
whole blasting process is fundamental for achieving a proper blast result.
Various points as success criteria are shown below:


Planning



Surveying and marking of holes



Adjustment of drilling pattern



Adjustment of specific charge



Delay times and initiation pattern
28
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Accurate drilling



Properly selected stemming material



Control, documentation and supervision of the work

Important points taken into the consideration during blasting
A. Fragmentation desired:
 Size of digging/handling
equipment.

B. Rock quality/character:
 Hard? Soft? Porous?


Holes wet? Dry? Variable?



Size of crushing equipment (if
required).



Joints and slip planes? Bedding
planes?



Rip-rap or dimensional stone
desired?



Voids or other incompetent zones?



Size limitations in project
specifications?

C. Site limitations:
 Structures or other property to
protect? At what distance?

D. Safety limitations:
 Adequate protection from
flyrock?



Utilities nearby (underground or
above ground)?



Weather – is lightning a
possibility?



Vibration and airblast
considerations?



Any nearby electrical hazards?



Any nearby RF (radio)
hazards?



Integrity of rock to be left in place.



On-site or off-site vehicle traffic?



Impact hazards from rock fall?



Any other project specification
limitations?



Ventilation needed?



Traffic control required?



The impact of potential
misfires. (How isolated is the
site?



Is double-priming advisable to

E. Equipment / materials limitations:
 Drilling equipment – size,
condition.


Steel lengths available – depth
of blast.
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minimize misfires?)



Explosives (including
detonators) – Type, size,
quantity available.



Adequate magazine site
nearby?



Blasting mats available if
needed?



Other blasting accessories?

POWDER FACTOR: In construction blasting, powder factor (PF) is
expressed as quantity (unit mass) of explosive per unit volume of material
blasted. For mining, it is usually expressed as quantity of explosive per ton of
material (or sometimes tons of material per unit mass of explosive).

DELAY TIMING: Very seldom is a conventional blast set off where all
charges are detonated in the same instant. Usually there is a specific time
interval and direction or directions for delaying the charges. In construction
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and in surface mining, millisecond delays are used between charges in a blast.
There are several basic reasons for doing so:


To assure that one or more free faces progress through the shot,
providing a consistent burden.



To enhance fragmentation between adjacent holes.



To reduce ground vibration and airblast. To provide a means of
directing the heave or displacement of the blasted material.

V, V1, V2 Patterns: These patterns are far superior, to row delays. These
result in superior fragmentation due to reduce hole burdens and increased
spacing at the time of hole initiation and also due to in-flight collision of
broken rock during its movement. The delayed action of holes in the back
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row reduces over break ensuring increased wall stability. The best available
pattern is one where the holes are drilled (staggered) on a equilateral
triangle pattern. This in a drilled spacing to burden ratio of approximately
1.16. It has been observed that an effective spacing (Se) to Burden (Be),
ratio of about 3.5 is achieved with holes drilled on an equilateral triangle
grid and fired using a V1 initiation sequence.
Drilling (staggered) equilateral triangular pattern require more operator skill
and supervision as compared to in-line patterns. Clear marking of the hole
positions in advance by a responsible person would help the drillers
immensely. Fig. gives various delay patterns discussed above.

The delay time between individual holes in a row:
The delay time between holes in a row should be between 1 ms and 5 ms
per foot of burden, with 3 ms yielding good results in most instances.
Where airblast is a problem or potential problem, the delay time between
holes in a row should be at least 2 ms per foot of spacing.
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This will result in a blast progression along the face or along a row of holes
that is approximately half the speed of sound (or less) and reduces the low
frequency airblast generated by face area movement or by surface area
mounding.
Where possible, corner holes at the end of rows should be given extra delay
time because of the greater degree of fixation of the rock in those locations
requires more time for the rock blasted by previously fired adjacent holes
to move away.
Delay interval between rows:
 The delay interval between rows should be from two to three times longer
than the delay interval between holes in a row.
 The last row in the shot should often be delayed slightly more than
preceding rows.
 This serves to allow rock in previously fired rows time to move out and
tends to reduce back-break in the rock behind the blast.
Direction of heave or throw: It is generally possible to control the direction
of heave of the material from a blast through application of the initiation
system timing sequence. In fig -, an arrow shows the directions of most logical
heave when the various delay sequences shown are used. The numbers in the
various figures represent the initiation sequence. Shooting row by row will
generally lay the muck out in front of the shot. Shooting with a V-cut timing
pattern will usually result in a muck pile that tends to mound up in the center
in front of the shot.The method of digging out the shot will usually determine
which is preferable. The direction of maximum vibration (all other things
being equal) will theoretically be in the direction opposite from the direction
of heave.
Location and Orientation of Primer: In most instances the priming charge
will be located at the bottom of the hole. If the priming charge was located at
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the top of the powder column, the energy would break through the surface
earlier in the explosion process, gasses would vent sooner and much of their
contribution to the fragmentation process would be lost. The orientation of the
detonator in the priming charge should be such that the detonator is pointing in
the direction of the explosives column i.e. the detonator would be pointing
upward in a bottom-priming charge and downward in a top-priming charge.
FRAGMENTATION: Primary fragmentation occurs during the detonation
phase. The shock waves exceed the compressive and the tensile strength
capacity of the rock, and the rock is crushed and pulverized close to the drill
hole, and radial cracks will be created out from the hole to a certain extent
(equal to 4 – 5 times the hole radius). The gas pressure will penetrate new
cracks and existing fissures and joints, loosening the rock mass and throwing
it out and over the bench floor.
Secondary fragmentation breakage starts with the throw when fragmented
material accelerates out from the bench. The secondary breakage is attributed
to:


Collisions between fragments in the air and between fragments and the
bench floor.



High compressive stress levels and conserved elastic energy in the rock are
released when the fragments are loosened from the bench.

The fragmentation varies through the rock pile. The coarser fragments
originate from the first row and from the uncharged zone in the upper part of
the blast.
Controllable factors which influence primary fragmentation:


Drill hole diameter



Mass of explosive charge



Stress waves’ peak values



Charge distribution in the bench
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Secondary fragmentation may be increased by a plough shaped firing pattern.
Fragmentation is also influenced by the original fracturing of the rock. This
applies both during the detonation and in the following operations, such as
loading, transportation, crushing and placing of the rock.
ROCK MASS FRACTURING:The discontinuities or weakness planes of the
rock mass influence the blastability. The weakness planes are recognized by
little or no shear strength along the planes. Typical discontinuity features are:
 Systematically fractured rock mass
 parallel oriented joints and fissures
 foliation planes or bedding planes


Marked single joints



Filled joints



Crushed zones and zones with mineral or clay fill

Fracturing is characterized by rate of fracturing (type and frequency) as well
as orientation (angle between blast direction and weakness planes). Various
rock classification systems can be used to characterize the fracturing of the
rock mass. Here we mention RQD, RMR and RMi. They more or less measure
the same rock parameters.
The different fracturing parameters can be described as follows:
“Joints” mean continuous planes of weakness. These joints can be open, e.g.
bedding joints in granite, or filled with clay or weak minerals, e.g. calcite,
chlorite or similar minerals.
“Fissures” are planes of weakness which can only be followed over parts of
the face. It can be filled joints with low shear strength and bedding plane
fissures (partings) e.g. as in mica schist and mica gneiss.
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“Homogeneous rock mass” means massive rock without joints or fissures and
may occur in intrusive dykes, sills, batholiths etc.
Increased fissure joint degree gives better blastability. This is typical in
regional metamorphic rock types. Systematically oriented joint sets make the
rock more difficult to blast. Large blocks are isolated in the throw without
being crushed. Fractured conditions are characteristic for rocks in surface
blasting.
BLASTING DIRECTION: Normally the blasting direction is perpendicular to
the face of bench face, and it should be adjusted according to the direction of
the fracturing. In special cases, the bench face direction may be fixed in a non
favorable direction due to topography, quarry borders or strict geometrical
demands, as in road cuttings or building sites. In these cases, the firing pattern
can be used to control the blast direction in a more favorable direction and
improve the blasting result. Before drilling, the blast direction should be set
according to the orientation of the main jointing systems. Fragmentation,
backbreak and toe problems are all dependent upon the blasting direction.
Even though optimal fragmentation usually is the most important criterion,
consideration of back wall, toe and bench floor must be considered to get an
optimal total result. Orientation of the back wall may be along a weakness
plane and the blast direction turned close up to the optimal angle. Quarry
management should provide documentation of the main discontinuity systems
in operational maps. The blasting results should be followed up according to
blasting directions and main fracture systems. The results from these studies
will be the foundation for further blast planning and optimal quarry
management.
Some of the most common combinations of rock type, fracturing and
conventional quarrying blasting results are discussed. These are:
36
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Anisotropic rock mass with approximately vertical fracturing.



Anisotropic rock mass with inclined fracturing.



Rock mass with vertical fracturing and little anisotropy.



Rock mass with inclined fracturing and little anisotropy.

Mine Rejects
The large volumes of waste produced at mining operations are expensive to
manage, and are frequently cited as an obstacle in the environmental
sustainability of mining.The mining industry plays a leading role in waste
management, and is one of few industries that recycle its own waste. Uses of
mine waste include:
 Waste rock: Can be reprocessed to extract minerals and metals, used as
backfill, landscaping material, aggregate in road construction, or
feedstock for cement and concrete.
 Clay-rich tailings: Clay-rich tailings have been used for making bricks,
floor tiles, and cement.
 Red mud: Bauxite red mud is solid alkaline waste produced in
aluminium refineries. Red mud has been used as a soil amender, in
waste water treatment, and as a raw material for glass, ceramics, and
bricks.
 Mine water: Mine water is used for dust suppression and mineral
processing, industrial and agricultural uses, as a coolant, and as a source
of drinking water.
 Water treatment sludge: Sludge from ARD treatment, which is high in
iron, has been sold commercially for use in pigments.
Secondary usage of mine waste
Flows of waste, recyclable materials and secondary raw materials help in
environmental sustainability. However, distinguishing between primary
and secondary raw materials is crucial for assessing resource productivity
37
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3R (Reduce, reuse and recycle) and circular

economy initiatives aim at closing materials loops and extending the
lifespan of materials through longer use, reuse and remanufacturing, and
the increased use of secondary raw materials. These initiatives also aim at
material substitution by using materials with lower environmental impact,
and replacing the environmentally most damaging materials.
 The cut-to-size small blocks of granite are used as cobblestone,
kerbstone, road sidings and for many other innovative purposes.
 In addition to its industrial applications, diaspore is also used for
making decorative items such as small figurines, lampshades, flowervase, etc. Owing to its softness and mode of occurrence in lumps, it is
used extensivelyin handicraft industries for making various articles.
 Low thermal expansion and shrinkage characteristics of pyrophyllite
make it a useful ingredient in ceramic blends and may substitute either
pitcher (grog) or silica. Pyrophyllite allows faster firing cycles in the
manufacture of whiteware. In production of stoneware and chinaware,
more mechanical strength as well as improved whiteness can be
achieved at lower firing temperature. Pyrophyllite is quite stable up to
8000C & hence, pyrophyllite is consumed in refractory as well as in
wall tiles, sanitaryware, electrical porcelain and other ceramic and
vitreous china products. Pyrophyllite is non-abrasive, inert with a
neutral pH, as well as absorbant providing good flowability which
allows it to be used as a diluent, extender, vehicle and carrier for liquids
such as fungicide, insecticide, herbicide and fertilizer.
Dumping of Waste
The type, amount, and properties of mine waste produced at different mines
vary depending on the resource being mined, process technology used, and
38
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geology at the mine site. While many mine wastes are benign, mining
companies manage their waste in order to deal with the large volumes of
waste produced and to prevent the release of contaminates into the
environment. Waste management plans are developed as part of the mine
approval process in Canada, and consist of waste storage area selection and
design, strategies to address problematic waste, and long-term stabilization of
waste as part of mine closure types of mine waste
There are different types of mine waste materials which vary in their physical
and chemical composition, their potential for environmental contamination,
and how they are managed at mine sites. Types of mine waste include:


Overburden: Overburden includes the soil and rock that is removed to
gain access to the ore deposits at open pit mines. It is usually piled on
the surface at mine sites where it will not impede further expansion of
the mining operation – moving large volumes of material is expensive.
Overburden generally has a low potential for environmental
contamination, and is often used at mine sites for landscape contouring
and revegetation during mine closure.



Waste rock: Waste rock is material that contains minerals in
concentrations considered too low to be extracted at a profit. Waste rock
is often stored in heaps or dumps on the mine site, but may be stored
underwater with tailings if it contains a lot of sulphide minerals and has
a high potential for acid rock drainage formation. Waste rock dumps are
generally covered with soil and revegetated following mine closure,
although there are cases of waste rock being re-mined due to an increase
in mineral market prices or improvements in extraction technology.


Tailings: Tailings are finely ground rock and mineral waste products of
mineral processing operations. Tailings can also contain leftover
processing chemicals, and are usually deposited in the form of a water39
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based slurry into tailings ponds (sedimentation lagoons enclosed by
dams built to capture and store the tailings), although offshore tailings
disposal has been successful in some cases. Tailings dams are discussed
in further detail below.


Mine water: Mine water is produced in a number of ways at mine sites,
and

can

vary

in

its qualityand

potential

for

environmental

contamination. Water at mine sites is frequently monitored and
various water management strategies have been developed to reduce the
amount of mine water produced, and treat the water before it is
discharged to the environment.


Water treatment sludge: Sludge is produced at active water treatment
plants used at some mine sites, and consists of the solids that had been
removed from the water as well as any chemicals that had been added to
improve the efficiency of the process. Although ways of recycling the
sludge are being explored, the majority of sludge has little economic
value and is handled as waste. Disposal of water treatment residues in
underground mine workings is the least expensive option where it is
permitted and environmentally safe. In extreme cases where the sludge
is rich in cadmium or arsenic, it may be classified as hazardous waste
and require special handling and disposal.



Gaseous wastes: Gaseous wastes include particulate matter (dust) and
sulphur oxides (SO2). The majority of emissions to the atmosphere is
produced during high-temperature chemical processing such as
smelting, and varies in their composition and potential for
environmental contamination. Environmental control technologies such
as gravity collectors, cyclones, and electrostatic precipitators are
capable of removing up to 99.7% of dust and fumes, and wet scrubbers
typically remove 80-95% of sulphur oxide emissions.
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The usual approach to managing wastes is to contain and collect them at the
point of production, treat the wastes to make them environmentally safe if
necessary, and dispose of them to the land, water, or air.

The waste

management method used at a particular mine depends mainly on an
evaluation of cost, environmental performance, and risk of failure. Successful
management of tailings and waste rock is based on selecting appropriate waste
storage locations, and proper material characterization, including the accurate
prediction of long-term chemical behaviour. Solid mine waste (overburden,
waste rock, solidified tailings, slag, dust) can be used as backfill in
underground or open pit workings, stored in piles on site or underwater to
prevent ARD from occurring in the case of problematic wastes, used in
construction of roads and dams at the mine, or recycled.

Water can be

recycled and reused for dust suppression and mineral processing, or treated
and discharged into the environment.
The following steps are generally involved in the design of a waste rock
dump:


Establish mine rock and overburden characteristics and quantities.



Assemble and review possible disposal site information, and hence
select a site



Characterize the selected site



Establish the potential impacts of the dump on the environment



Develop plans for disposal, operation, and closure

As with all mine waste disposal facilities, including heap leach pads and
tailings impoundments, the following are issues to be addressed in the design
of the waste rock dump:
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Surface water management facilities



Groundwater protection features including basal drains



Stability

Preliminary Draft Report
District Survey Report-Hamirpur (In-situ Rock)


Closure geometry



Closure cover to control air entry, limits water infiltration, and
hence limits seepage.

In designing a waste rock dump, the performance of the dump at various
stages of its proposed life may be modeled using numerical and/or computer
models. This may include:


Water balance studies of the site and the dump



Geochemical modeling of potential acid rock drainage



Groundwater impact modeling



Slope stability modeling of static, seismic, and runout performance



Long-term geomorphic studies to establish how the dump will
behave in the long-term as an integral part of the topographic of the
site.

An integral part of the design of a waste rock dump is the preparation of the
following documents for the dump or at least parts of the overall mine
documents that relate specifically to the waste rock dump:


Operations Plan



Health and Safety Plan



Instrumentation and Monitoring Plan



Emergency Response Plan



Closure Plan



Post-Closure Monitoring and Maintenance Plan.

Construction
Construction of a waste rock is considered to entail the preparation of the site
to receive the waste rock as part of the overall mining process. A contractor
may be employed to construct access roads, strip the site, prepare foundations,
place underdrains, and install surface water management facilities.
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Operation
Operation of the waste rock dump, generally done by the mining employees,
involves these activities:


Ore transport from the mine and-or mill to the dump.



Off-loading of the ore at the dump in accordance with the planned
dump development and operating plans, including lift height and
location



Access road construction and maintenance



Clearing of new areas for dumping, foundation preparation and
drain construction as required in new areas



Maintenance, upgrade, and expansion of surface water
management facilities



Environmental monitoring of conditions at the dump including
seepage water, surface water, groundwater quantities and quality.



Dump performance monitoring and documentation including
stability, erosion, consolidation, and creep.
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Impact of Pollution from Mining
Ground water
Floride:-

Important fluoride-containing minerals are fluorspar, cryolite, and apatite,
rock phosphate and Topaz. However, in most soils, F is associated with micas
and other clay minerals. High F concentration in shallow zone groundwater is
largely due to the geochemical F deposition in the vicinity of the groundwater
extraction structures. The toxicity potential of fluoride-rich water is also
influenced by the ambient temperature; alkalinity; and calcium, copper, and
magnesium concentrations in water.
Remedial measures:
 The provision of safe, low fluoride water from alternative sources
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 Calcium, vitamin C, E and antioxidant-rich diet
 Construction of wells tapping fluoride free aquifers,
 Installation of community based de-fluoridation plants
 Supply of surface water after proper treatment
Arsenic:Source:Arsenic minerals exist in the environment principally as sulfides,
oxides, and phosphates. In igneous rocks, only those of volcanic origin are
implicated in high aqueous arsenic concentrations. Sedimentary rocks tend not
to bear high arsenic loads, and common matrices such as sands and sandstones
contain lower concentrations owing to the dominance of quartz and feldspars.
Groundwater contamination by arsenic arises from sources of arsenopyrite,
base metal sulfides, realgar and orpiment, arsenic-rich pyrite, and iron
oxyhydroxide. Mechanisms by which arsenic is released from minerals are
varied and are accounted for by many (bio) geochemical processes: oxidation
of arsenic-bearing sulfides, desorption from oxides and hydroxides, reductive
dissolution, evaporative concentration, leaching from sulfides by carbonate,
and microbial mobilization
Remedial measures:
(i) Uses of surface water sources,
(ii) Exploring and harnessing alternate arsenic free aquifer,
(iii) Removal of arsenic from groundwater using arsenic treatment
plants/filters,
(iv) Adopting rainwater harvesting/ watershed management practices.
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The improper stacking and slope of top soil and overburden increases the
possibility of contamination of ground water during rainy season.
Water ecosystem
Carbon particles in suspension decrease the sunlight permeability in River
water. Erosion of the exposed earth carries substantial amounts of sediments
and silt into streams, rivers and lakes. Excessive sediments can clog riverbeds
and choke watershed vegetation, wildlife habitat and aquatic organisms. Silt
blankets at a stream’s bottom can cut off the food supply of fishes. River
siltation and deposition of silt on agricultural land can be very high if the mine
is located on a hilly terrain and receives high rainfall.
Pyrite comes in contact with water and air and forms sulfuric acid. As water
drains from the mine, the acid moves into the waterways; as long as rain falls
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on the mine tailings the sulfuric-acid production continues, whether the mine
is still operating or not.
Minerals associated with deposited sediments may depress the pH of surface
runoff thereby mobilising heavy metals that can infiltrate into the surrounding
subsoil or can be carried away to nearby surface waters.
Agriculture
The sediments flowing in waste water was found deposited in agricultural
fields using this water for irrigation. The acidic nature of the mine water with
its high leaching effects caused the loss of soil nutrients.
When water from limestone and dolomite mine evaporated, it forms a layer of
Calcium on soil and seeds never germinate in the soil.
Rapid transformation of agricultural land into waste land due to mining
activities reduces agricultural land.
Local people shift their work concentration from Agriculture to mining.
Reduction of soil fertility through erosion makes land less fertile.
Effect on the health status of people in the mining communities which reduce
the productivity of farmers.

Health Impact
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Residual explosives from mine may cause high nitrate and pollute surface
water. High nitrate content caused metheamoglobinemia in babies up to 06
month age and gastro intestinal ulcer in adults.
It is noticed that many people in the area surrounding mine suffer from
gastroenteritis problem, which may be due to higher concentration of Calcium
and Magnesium found in the drinking water.
A health impact assessment revealed that 38% of the respondents reported the
problem of suffocation, 73% reported eye irritation, 67% reported sore throat,
65% reported cough, 37% reported chest pain and 21% of the respondents
complained of sneezing. As far as the problems by the noise are concerned,
74% of the respondents felt annoyed, 43% reported problem of headache, 73%
reported irritation, 18% reported mental disturbance and 23% of the
respondents reported sleeplessness (Ahmad et al., 2014)
Air quality
The average concentration of suspended particulate matter along with SO2,
NO2 is raised in surrounding area. The raised dust causes the problem of
visibility on the haul road, which, in turn affects the average vehicle speed.
Soil
Mining operations routinely modify the surrounding landscape by exposing
previously undisturbed earthen materials. Erosion of exposed soils, extracted
mineral ores, tailings, and fine material in waste rock piles can result in
substantial sediment loading to surface waters and drainage ways. In addition,
spills and leaks of hazardous materials and the deposition of contaminated
windblown dust can lead to soil contamination.
Biodiversity
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Dust deposition on leaves and change in metabolism of the vegetation
decrease their competitive balance on between species of eco sysytem and
thus change the vegetative community of the area.
Wildlife species may be depending on soil conditions, local climate, altitude,
and other features of the local habitat. The most direct effect on wildlife is
destruction or displacement of species in areas of excavation and piling of
mine wastes.. If streams, lakes, ponds, or marshes are filled or drained, fish,
aquatic invertebrates, and amphibians are severely impacted.
Habitat fragmentation occurs when large areas of land are broken up into
smaller and smaller patches, making dispersal by native species from one
patch to another difficult or impossible, and cutting off migratory routes.
Isolation may lead to local decline of species, or genetic effects such as
inbreeding. Species that require large patches of forest simply disappear.
Other
As far as the problems created by the blasting in the mining area is concerned,
100% of respondents reported that the blasting causes shaking of the houses
and other buildings and cause disturbance among the inhabitants.
Mining projects can affect sacred landscapes, historical infrastructures, and
natural landmarks. Potential impacts include:
1. Complete destruction of the resource through surface disturbance or
excavation;
2. Degradation or destruction, due to topographic or hydrological pattern
changes, or from soil movement (removal, erosion, sedimentation);
3. Unauthorized removal of artifacts or vandalism as a result of increased
access to previously inaccessible areas
Reclamation of mined out area
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Importance
It is necessary to reclaim the land affected by mining due to following
reasons:
- To put the land into productive use like agriculture, forestry or
recreational purposes.
- To check soil erosion from dump leading to destruction of watershed
sand siltation of river.
- Accumulation of huge quantity of water in worked out pits may pose
threat to life and property.
- To combat adverse visual impact.
This requires two stage planning i.e. pre-mining planning and post
mining land use and monitoring. First stage considers all necessary
measures to be taken for making second stage effective. This requires
Environmental Impact Assessment(EIA) to be prepared. This should
clearly bring out the likely impact of mining on environment, both
biotic and abiotic and the likely extent of degradation, which may occur
to the environment in the absence of any abatement measures and to
prepare this statement baseline information are required which includes
geology/geomorphology, climate, hydrology/hydrogeology, hydrogeochemistry and soil. Generation of information may also be required on
quality of water, air and noise level, topography, land use pattern,
demography of the area etc.
Components
For successful reclamation following points are to be considered
 Listing inventory of pre mining condition
 Monitoring flexibility of mining programme in the light of efficient
land reclamation
 Evaluation of the post mining requirements of the region and to
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decide on the needs and desire of the affected ground
 To make reclamation planning suitable to techno-economical and
socio-political environment.
 To assess the physico-chemical characteristics of overburden.
 Extra cost of preservation, re-handling, spreading and leveling of
subsoil and topsoil.
 Knowledge of hydrogeological / geomorphological conditions.
Aesthetic and historic value of land.
Remedial Measures
Water Pollution
Toavoid surface water pollution in the mining area because of soil
erosion and wash-off from the stacked material during monsoon season,
runoff water is diverted through suitable drain and sedimentation tanks
thus reducing the wash off of soil. The general drainage direction in the
working area is towards the sump at the bottom bench, which is used for
collection of water. The garland drains should be routed through
collection pit calculated on the basis of silt loading, slope and detention
time required. Surface inflow of rainwater into mine pits is diverted
through a network of garland drains located sufficiently ahead of the
overburden face. Garland drainage system prevented surface water from
entering into mines directly and reduce wash off issues. The drains will
be made by cutting and digging along the contour line so that only the
direct precipitation of rain water need to be tackled within the mine and
backfilled areas. The runoff rainwater is treated in sedimentation tanks.
Retention wall around the dumps are construct with weep holes, so that
the storm water can be passed. Maximum percent of the accumulated
rain water in the drains of the mine is allowed to percolate and the rest
part will be diverted to the nearest natural drainage. Considering the
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composition of mine water in collection sumps should be treated
accordingly.
Air Pollution
Dust suppression in mining area is done by1. Water spray/ detergent spray
2. Enclosed loading and unloading area, if possible
3. Selection of proper and paved road for transportation.
4. Covered transportation.
5. Vegetation on waste dump
6. Establishment of green barrier.
Restoretion
Rehabilitation of Mine Sites
Environmental problems in mines are mainly associated with mille
"waste" and mine site abandonment. In India, mining industry
produces waste in the form of soil and sulphide ores. Apart from this,
some lands are affected by acid- generating mine waste and lay
tailings, mostly at working mine site.Waste rock dumps and tailing
ponds are the most visible end result of the mining process. For the
most part,the visual “pollution” which depends on the eye of the
beholder ,can be effectively managed through re-contouring and
rehabilitation during operation.

Waste rock and tailing from the

mining and processing of sulphide ores are more difficult problems.
The effect of weathering

can produce sulphuric acid which in turn

can harden the release of heavy metals and other toxic elements into
solution. Unless this weathering is prevented or the acidic water is
treated, the resulting acidic mine drainage can pose a threat to
human h e a l t h and the environment as a whole. The more difficult
task is that, while waste water treatment plants are efficient and
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effective during the operating life of the mine, they do not provide
any walk away solution to the problem that can persist for centuries.
In other cases where fill material is brought from other sites those are
to be tested for their toxicity and trace of atomic minerals. If harmful
constituents are found either these are not to be used as fill material
or to be used after treatment to bring the toxicity with in safe limits.
This problem points towards

significant financial and scientific

challenges. Both levels of Government and industry are required to
work together especially when no such efforts has been made so far
in the country. However, there are two indirect solutions known to
us-one is maximization of waste utilization and the other, recycling
the products. But the former is again a matter of technology and
money whereas later is feasible and beneficial not only from
environmental view point, but also from the angle of resource
utilization.
Till recently no attempt was made towards the post mining
reclamation and rehabilitation of worked out pits or reclamation of
working pits in stages concurrently with the mining operations with
the aim of using reclaimed areas for better use by the community and
worked out quarries were left out in such a poor and degraded
condition that these quarries had no practical value and utility to the
society and the expanse of damaged and degraded land remain as
negative property to them for indefinite time, In case of very large
mining projects, scientific reclamation planning is a multidisciplinary task and requires mining and civil engineers, geologists,
landscape architects, soil scientists, horticulturists, landuse experts
and hydrologists.
SoilPreservation
 The soil needs to, be preserved in such a way that nutrients present the
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rein are preserved and not degraded. For this purpose soil should be
protected against erosion by water and wind by the way of vegetation
and

leguminous plants which helps nutrition and improvement of

nitrogen level in the soil.
 The reclaimed land should be first tried with crops and then followed by
other vegetation. Soil amendment measures should be taken so that
water holding capacity remains at the satisfactory level.
 Biologically active soil layers should be at least 80-120cmsthick for
farming and 120- 200cmsthickforplantation.Buttopsoil thickness should
beat least25- 40 cms on well established ground for forestry purpose.
 On investigations related to available quality and quantity of the over
burden and topsoil if any, reclamation technique is identified to suit the
site specific conditions and calendar plans for reclamation

are drawn

including realistic court of reclamation.
 The objective of reclamation is to return the aimed out alienable lands to
the society for better utilization. If there is no problem related with
conservation of animates, backfilling should be done concurrently with
mining operations. Thus reclamation plans are based on the proposed
use of the degraded land and may be for forestry, agriculture or for
recreational purpose or even for town planning and construction.
 It is necessary to store the topsoil separately which is the fertile
portion of the e a r t h crust. Depending on the soil conditions the
top soil of thickness varying between 10 cms to 500 cms need to be
scraped and dumped in nearby site where mining operation

is not

expected to come in near future. This material is proposed to be used
for surfacing the under fertile and/or rocky and waste material like
overburden which is either in the form of dumps or the backfill. This
top soil should be conserved promptly, against the transportation by
water or wind erosion keeping vegetal cover of grasses and bushes,
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For this purpose max 20° slope can be maintained. However, in the
heavy rainfall area the slope angle should be further less. For proper
drainage of this soil it should be dumped on plain ground, but trenches
are to be dug around the dumps and plantation of grasses and short
duration trees can be adopted, to retain or improve the nitrogen content
of the soil leguminous plants can be planted as nitrogen

fixer

especially when the topsoils are moved is expected to be used up in the
next 5-10 years.
Methods of Rehabilitation for different

Excavations

Shallow pits
In India, where operations

are carried out manually

in scattered

fashion, As a result a large area of the lease remains blocked as
degraded land, Such shallow and small pits cannot be converted into
small water ponds either for fish breeding or for cultivation. The
situation

is

waste/overburden

further

aggregated

by

sporadic

cheeps

of

dumps around such pits. If such pits are not

proposed for large scale mining in near future, they should be
backfilled with available waste/overburden and the same be reclaimed
by grading the filled up overburden and by a blanket of 25. 40 cms
thick cover of soil mixed with fertilizer/manure for growing crops,
vegetables, etc.; but plantation should be avoided as future felling o f
plants/trees, which is restricted under forest act, may be required f o r
possible mining of the minerals/ores l y i n g beneath.
 If shallow pits have large areas in pre-mining agriculture fields, these
can. Be reclaimed by back filling and leveling with suitable s o i l
layers.
 Such reclaimed areas can be renewed for agricultural purpose. For
example, many areas have been refilled with over burden, leveled and
reclaimed by spreading the top soil stored earlier, These reclaimed
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fields are being tilted now for agriculture purpose.
 Incases shallow pits are abandoned, but overburden/waste

materials

is not available for backfilling, such pits can be proposed for forestry
by selecting local varieties/species

and planting the same on such

shallow pits after grading the slopes to a suitable gentle slope. For this
purpose small circular pits on grid pattern of 2m x 2m x1 mare dug and
filled with suitable mix of soil and fertilizers. The selected saplings are
then planted in the pits at the time of onset of monsoon. As after care of
such plantation is necessary, proper fencing of the pits/quarries
equally important to guard against cattle and arrangement

is

is also

necessary for watering and manuring at intervals as per the advice of
horticulturist / botanist engaged for the purpose.
Large deep quarries and pits
Where scale of production and overburden removal is very high and as
are deep quarries/ pits are formed. In such cases where not much
mineral wealth is left out below the pit bottoms, these are the ideal
cases where concurrent or subsequent backfilling can be considered as
a vital means of reclamation,

subsequent

backfilling

proposition compared to concurrent backfilling

is a costly

as the former case

needs rehandling of overburden. If concurrent backfilling is not
technically feasible, subsequent backfilling is beyond the economic
justification, such deep pits can be considered for water reservoirs
provided they are not in a rid zone where neither storm water nor
ground water is available. These water reservoirs can be used for
pisciculture, domestic purpose or for agriculture.
 Alternately they can be transformed into large lakes, can be planned
and developed as recreation spot with proper

land seaping

and

planned plantation around their peripheries and along approach roads,
parks, etc., with flower garden including other facilities on the bank of
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such lakes for attracting urban tourists. And this type of reclamation/
rehabitation will also generate residual business giving opportunity of
self employment of local people. However, the banks and the slopes of
such proposed lakes should be stone pitched with cement mortar to
avoid collapsing of wall rocks especially those areas of slopes/banks
where traffic is anticipated

to be more for e.g. a leading mining

company in Goa has converted one of their large worked outpits in
one of their mines into a fresh water reservoir where pesciculture is
being experimented.

Besides, the water from this pitis being used for

watering the extensive plantation done on the b a n k s of this pit.
Similarly in a limestone belt in Madhya Pradesh, one mining company
has developed recreational environment around one of their worked
out pits providing facilities like swimming pool, a park with fountain
and by planting different species of trees on the bank of a huge fresh
water lake created out of a old pit worked out earlier. overburden waste
is enough for the purpose of backfilling, the worked out pits can be
reclaimed in this manner.
 If backfilling of worked out pits is considered feasible by dumping
,_.

overburden/waste

".:

.

...

generated from the neighbouring mines, the same

can be done, but care should be taken that the topography of the
reclaimed pits matches with the surroundings. As the overburden /
waste

normally contains less nutrients, after backfilling with these

material and preparing the filled area with the dozer, a layer of 25 to
40 cm thickness of fertile soil mixed with suitable manure should be
put over the area. These reclaimed pits can be taken up later for
plantation

of

suitable

saplings

of

local

varieties,

but

preferenceshould be given to those which do not attract cattle.
 Where suitable top soil is not easily available, the reclaimed area can
be converted into grassland or pasture.
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 Thus, such are claimed pit will not pose any environmental problems
of any nature. During backfilling of pits care should be taken for
compaction layer by layer. A layer of 2.5mto3.5m thick can be
compacted by plying dumpers and/or other heavy earth moving
machine and finer compaction can be achieved by rollers. Compaction
is very important as it prevents undue subsidence and failure of slopes.
Better compaction can be achieved when different sizes of materials
including fines are used as backfill. Natural compaction by rainwater is
very effective.
 So, the large abandoned pits can be reclaimed and rehabilitated
without any environmental

malady and at the same time

overburden/waste which is detrimental to the environment can be
effectively managed and utilized.
 When large deposits occur on the hilltop region they are worked by
contour strip mining adopting mechanized methods. By removal of
over burden as well as mineral by forming systematic benches around
the hill side, artificial shelves are created on one side of the hill. As a
result excavated area of the hill is damaged and the existing flora
thereon is cut and removed. Unless these are reclaimed by plantation
choosing

local varieties of saplings, the area does not blend with

adjacent landscape and interfere with natural aesthetic of the area.
 By implementing preplanned afforestation program in those parts of
the quarry where operations are discontinued due to depletion of
minerals/ores, grown up trees in benches on grid pattern a d d s green
beauty.
 Alternatively, if the worked

out quarries at the hill tops are to be

abandoned a couple of years back, but before abandonment, good
number of trees grownup in big pots / drums

at the nursery can be

replanted on benches in such hill top quarries at the beginning of the
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rainy season as per the preplanned re-plantation
program. This
method can convert the damaged landscape of the hill into a grown
up green belt with in a short span of time without any sign of
deforestation blights.
Backfilling of existing quarries with overburden and topsoil
Soil disturbed

by the surface

mining are highly susceptible to

erosion and difficult to stabilize by vegetation. Further, they contain
toxic elements, therefore it is necessary that top soil be stored and
preserved wherever

feasible,

from the ground considered for

mining. Depending on the quality, scrapped on first instance, should
be top soil of thickness of 10 to150 cm depending on availability. This
soil is to be dumped in the nearby site which is not going to be
disturbed due to mining or any other related activities. This material is
meant for recovering the ground after backfilling the mined outpit with
rocky and coarse material. The top soil dumps should be conserved
properly against the transportation by water or wind erosion by having
vegetal cover of grass, bushes and preferably of leguminous plants.
Disaster and Risk Assessment
Mining activity because of the very nature of the operation, complexity of the
systems, procedures and methods always involves some amount of hazards.
Hazard identification and risk analysis is carried for identification of
undesirable events that can leads to a hazard, the analysis of hazard
mechanism by which this undesirable event could occur and usually the
estimation of extent, magnitude and likelihood of harmful effects. The
activities which can cause high risk related to face stability and the person
blasting the shots. It was observed that on a working face of the mine, there
were large cracks and unsupported rocks were present, which can lead to a
serious hazard and injure workers engaged in loading operation and
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machineries because of rock falls or slides. This type of condition turn out
because improper dressing of the bench and improper supervision. To avoid
the hazards due to fall of rocks the face must be examined, made suitable for
working and the remedial measures must be taken to make it safe if there is
any doubt that a collapse could take place. Working of the face should be in
the direction taking into account the geology of the area such that face and
quarry side remain stable. Another major risk identified in mines is due to the
firing of explosive by an unqualified person. In the mines there is problem of
fly rocks and the village is located close to the mine and so it is rated high as it
can affect many people. Explosives by nature have the potential for the most
serious and catastrophic accident. Planning of round of shots, holes correctly
drilled, direction logged, weight of explosive suitable for good fragmentation
are the few of the steps necessary to ensure its safe use and if the shots are not
properly designed can result in misfires, early ignition and flying rocks. No
person is allowed to use explosives without being properly trained in its
handling. In the mine a large numbers of heavy vehicles were in operation and
the roads were not proper for haulage purpose. The haulage roads were not
even and were not wide enough for the crossing purpose and hence the
chances of hazards are very high. The main hazards arising from the use large
earth moving vehicles are incompetent drivers, brake failure, lack of allaround visibility from the driver position, vehicle movements particularly
reversing, roll over, and maintenance. Those most at risk are the driver and
pedestrians likely to be struck by the vehicle, and drivers of smaller vehicles,
which cannot be seen from the cabs of large vehicles. Edge protection is
always necessary to prevent inadvertent movement over the edge of roadway
or a bench. Seatbelt will protect driver in case of roll. Good maintenance and
regular testing are necessary to reduce the possibility of brake failure. Assess
to the vehicles should always be restricted to those people necessary for the
work in hand. The use of personal protective equipment and proper
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arrangements to check if the person is wearing a personal protective
equipment or not is essential. The personal protective equipment includes
helmet, non-skid safety boots, safety glasses, earmuffs etc. The required
personal protective equipment should be provided and used in a manner that
protects the individual from injury. Few minor injuries which can be
prevented are slip, trip, or fall hazards; hazards due to rock falls and collapse
of unstable rocks, atmosphere containing toxic or combustible gases; protects
from chemical or hazardous material etc. A disaster management plan should
be prepared for taking care of for any disaster. Other risk which are included
in this category are noise, as it occurs and it can lead to permanent disability.
There are problems related to road traffic in and out issuers; inappropriate
exposure of moving machines; mechanical failure and because of large
number of moving trucks and dumpers there is large quantity of dust present
in roadways which affects the operators and can lead to accidents causing
injury. They are in acceptable range because of precautions measures taken
but no step is taken it can cause hazard hence steps should be taken to reduce
the hazards such as for dust suppression system should be installed. Other
problems like occurence of lots of mosquitoes in the area due to unhygenic
conditions which affect the human health causing malaria, dengue etc. and
causing a person to be hospitalized.
Disaster in the mines like fires, explosions, entrapments, and inundations can
occur any time, so emergency preparedness is a must. The Disaster
management plan and risk assessment in the mines will include all sorts of
above mentioned emergency and the extent that this plan will be implemented
will depend on the nature and scope of the emergency. The basic purpose of
Disaster management plan and risk assessment to ensure that mine rescue and
recovery activities are conducted safely for rescuer and survivors. According
to MMR 1961 a standard operating procedure should be drawn for
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involvement different category of staff and officers. The SOP should be
updated periodically to reduce the chaos and response to the emergency
should be quick and smooth. The responsible person should be familiar with
his responsibility during the mock drills. One or two standby should be there
to replace the person in Emergency situation. Rescue operations should not
include the survivors for any assistance.
First Information of Disaster / Emergency should go to the attendance clerk on
duty. Duties of attendance Clerk (Emergency Siren) the attendance clerk or
other designated person should on getting information of major accident,
sound a hooter or a siren immediately declaring a state of emergency at the
mine and then to contact the manager and on his advice to call key personnel
using the information listed in the Emergency Organization Chart. It is
important that all telephone calls are recorded in a telephone log book. Duties
of Other Officials should be displayed and handed over to all concerned. Copy
the same should be kept at Manager’s Office for ready reference.
Establishment of Control Room at Unit Level, Area Level and Company
Level is essential. Control Room should keep the contact information about –
 Company Manager
 Company owner/ Administrative officer.


District Administration



Govt. Hospitals in Nearby Localities,

 Private Nursing Homes of Localities
Attendance roaster and duty charge register should be properly maintained so
the record of missing people can obtained.
Disposal of Mining Machinery
The operating machinery, and mobile equipment were sold, and any structures
which were not sold were dismantled. Small crews or contractors
decommission or take apart the mining processing facilities and equipment.
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Pipelines are drained, equipment and parts are cleaned and sold, buildings are
repurposed or demolished, warehouse materials are recovered, and waste is
disposed of. After disposal, machinery of the mine either will be used by other
mines or scraped. Water pump may be used by villagers but other machines
which are specific for mining activity will have to be used for other mines.
Most of the machines are on rent and returned to the owner. The machines
which no long to mines owner either will be sold off or will be used in his
other mines.
Occupational Health Hazard and Remedial Measures
The persons employed in the mines are exposed to a number of hazards at
work which adversely affect their health. Some of the important ones are dust,
noise, heat, humidity, vibration etc. In recent times, there has been increasing
awareness among mining industry and the workers about occupational
diseases such as Coal Worker’s Pneumoconiosis, Silicosis, Manganese
Poisoning, Hearing Impairment etc. caused by exposure to health hazards at
work. Almost all occupational diseases are known to cause permanent
disablement and there is no effective treatment. However, most of the
occupational diseases can be prevented by adopting proper occupational health
measures and engineering control on airborne dust at workplace.
Following diseases have been notified as the diseases connected with
mining operations for the purpose of sub-section (1) of Section 25 of the
Mines Act, 1952: S.R.O. 1306 dated the 21st July, 1952
1. Silicosis
2. Pneumoconiosis
S.R. O. 2521 dated the 26th June, 1986

63

Preliminary Draft Report
District Survey Report-Hamirpur (In-situ Rock)
Cancer of lung or the stomach or the pleura and peritoneum (i.e.
mesothelioma)
25 S.O. 399(E) dated 21st February, 2011
1. Noise Induced Hearing Loss
2. Contact Dermatitis caused by direct contact with chemical.
3. Pathological manifestations due to radium or radioactive substances
System of Detection of Occupational Diseases in Mines In order to detect
occupational diseases the industry is required to conduct medical examinations
and health surveillance of workers as per the provisions of Mines Act. The
present efforts of mines management are concentrated on detection of
silicosis, Pneumoconiosis and other notified diseases. Very little attention is
paid to other occupational diseases. The essential features of health
surveillance programme required to be carried out in mines are:
(a) Initial Medical Examination of persons to be employed in mines.
(b) Periodic Medical Examination once every five years. General physical
examination, chest radiographs, lung function tests and audiometry.
(c) Classification of chest radiographs of workers as per ILO Classification.
(d) Medical examination within one year of superannuation.
(e)

Evaluation

of

all

cases

of

suspected

pneumoconiosis

by

Pneumoconiosis Medical Board.
(f) Maintenance of medical records till the person is in service and 10 years
thereafter. The cases of silicosis detected during health surveillance program
are referred to Pneumoconiosis Medical Board of the mining companies for
evaluation and certification. If certified, the case is notified to the enforcement
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authority and evaluated for disability and payment of compensation. Many
cases of silicosis and other pneumoconiosis go undetected and a large number
of cases of silicosis are misdiagnosed due to lack of training of medical
professionals.
Mine Safety
General provisions
A. It should be the duty of the operator of an opencast mine to ensure that
persons are not exposed to airborne contaminants, harmful physical and
chemical agents or other hazards present in the working environment.
B. The manager should establish a suitable system of determining the quality
of the air, and identifying any physical or chemical agent likely to be
hazardous in the atmosphere in the vicinity of the mining operation, and of
all locations in or about the mine where workers may be called upon to
work or travel.
C. National laws or regulations should specify and regularly review exposure
limits for all airborne contaminants, harmful physical and chemical agents,
and other hazards which may be encountered in the working environment.
D. The mine operator should make the necessary provisions to ensure that:
 the safe working methods and, as far as is reasonably practicable, the
safest physical and chemical agents are chosen and used;
 special procedures, approved by the competent authority, are enforced
wherever workers may be exposed to ionising radiation hazards from any
source; and the exposure limits specified by national laws and regulations
are not exceeded.
E. Where it is necessary in order to minimise the risk to workers, the
manager should prepare written instructions specifying the correct
procedure to be observed in these circumstances. The manager should also
take the necessary steps to inform all workers of the possible hazards and
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the precautions to be taken when hazardous substances are likely to be
encountered at the mine.
F. National legislation should specify the standards necessary to protect
workers in opencast mines situated at high altitudes. Specific regard
should be paid to the particular characteristics of these mines and the
hazards to which the miners are exposed because of the location of such
mines.
Precautions against airborne dust
 Where dust is being produced during the course of operations in or about a
mine the manager should:
1. make provision for such dust to be controlled or suppressed; or
2. where the above recommendation is not practicable, supply and cause to
be constantly used such appliances as will prevent the dust from being
breathed by those persons.
 Suitable arrangements should be made to control airborne dust at all
working places, loading and tipping points, material transfer points,
crushing stations and haulage roadways where hazards to persons may be
created as a result of impaired visibility.
1. In implementing precautions against airborne dust, special attention should
be paid to the following circumstances, operations or locations:
2. in the immediate period following blasting operations;
3. the operation of drilling rigs or other rock drills which are not fitted with
effective dust collection or suppression devices;
4. loading or unloading points, particularly under dry conditions;
5. all mine haulage roadways;
6. all crushing, screening and treatment plants, particularly at conveyor belt
transfer points;
7. stone-cutting and polishing operations; and
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8. worked-out areas, dumps and similar sites where windblown dust may
become excessive.
 The manager of a mine should make provision for mechanical ventilation
to be supplied and used in all stagnant zones, dead-end tunnels and other
poorly ventilated places.
 The competent authority should specify standards of dust concentrations
and sampling methods for opencast mines.
Precautions against harmful gases
 Toxic fumes from instruments/machines
1. In every case where toxic gases or fumes are liable to be present or to
escape from any furnace or other plant used in connection with any process
or operation, approved devices should be installed to ensure that such
fumes or toxic gases are neutralised, suppressed or otherwise rendered
harmless.
2. Such devices should be operated at all times in an approved manner.
 If there is a danger of an explosion of gas, dust or vapour in any part of an
opencast mine, the manager should take adequate precautions to prevent
such an explosion, and inform the competent authority of the precautions
that have been taken.
 In cases where waste gases are discharged into the atmosphere, the
emissions should conform with the requirements of national laws or
regulations.
 Persons should not be permitted to enter the vicinity of a working face after
shotfiring until the gaseous products of the blast have dissipated.
 Discharge from machines
1.

In cases where harmful gases may be given off by fluid or slurry drained
or pumped from any source, all sumps, manholes, tanks or other collection
points should be closed off effectively.
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2. The supervisory official, before allowing persons to enter such a locality,
should ensure that it has been thoroughly ventilated and freed from water
if practicable, and the atmosphere within tested to ensure its purity.
3. Where such tests have not been performed, or where there may be an
oxygen deficiency, workers entering the pit should be equipped with
approved respiratory devices.
4. Any person required to enter such a locality should be trained in the use of
the respiratory device provided and be assisted by a second person
stationed in fresh air.
Noise
A. The competent authority should set standards for the maximum noise dose
considered acceptable in the working environment on a daily basis and for
the maximum peak noise level.
B. No worker in any part of a mine should be exposed to a daily noise dose or
peak noise level in excess of the standard laid down by the competent
authority unless wearing an approved hearing protection device.
1. It should be the duty of the manager to cause to be conducted periodically a
survey of the noise levels to which each worker in every surface
installation and worksite is exposed during his normal workshift.
2. A record should be maintained of the noise level survey results and kept
available at the office of the mine.
Vibration
The manager of every surface mine should take such measures as are
practicable to minimise the adverse effects of vibration on miners' health.
Toxic substances
 All toxic substances used in or about an opencast mine should be stored,
handled and used in a manner approved by the competent authority.
1. Access to any toxic substance at an opencast mine should be
restricted to competent persons authorised by the manager.
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2. Emergency showers and eye wash stations shall be provided where
necessary at appropriate points.
 Where operations on or about an opencast mine are discontinued or
abandoned, any toxic substance should be removed from the mine and
disposed of in an approved manner. National laws or regulations should
specify the minimum first-aid equipment to be kept, having regard for the
different types of opencast mines and the size of the operation, as well as
the qualifications and numbers of first-aid attendants. The following
facilities for first aid and emergency treatment in case of accident should
be provided at any opencast mine:
1. a suitable, regularly replenished and properly maintained first-aid outfit
should be kept at the mine for use in case of accident, and a suitably
trained first-aid attendant should be on duty at all times when the mine is
in operation;
2. dressings and disinfectant shall be made available at all points where
mining operations are performed; and
3. a conveniently sited and suitably accessible room which permits the
transfer of patients by stretcher should be set aside for the sole use of
first aid, medical examination and ambulance work. This room to be
maintained to a suitable level of hygiene and condition, as may be
specified in national laws.
 At every mine where the total number of persons employed on one shift
exceeds a figure to be specified by national laws or regulations, it should
be the duty of the mine operator or manager of an opencast mine to
provide a convenient location furnished with a sufficient number of
beds, together with the necessary equipment and supplies, for the
preliminary treatment of injuries or illness and suitable for the temporary
use of persons injured at the mine, unless:
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1. there is a hospital or other suitable medical facility nearby and
conveniently accessible to the mine; and
2. there is a suitable ambulance properly maintained and available at all
times during working hours.
 The manager of an opencast mine should make arrangements as
necessary for the transportation of injured persons to a hospital or similar
treatment centre.
1. A first-aid register should be kept in each first-aid room for
recording the names of persons to whom first aid has been rendered
and the particulars of injuries and treatment.
2. The register should be accessible only to authorised persons.
First-aid training
1. As far as is reasonably practicable, selected supervisory employees
should undergo a training programme to enable them to qualify for a
recognised first- Safety and health in opencast mines 70 aid
certificate. Such training programmes should be made available to
such other employees as may wish to take part.
2. In the case of small mines which do not have the facilities required
to arrange such programmes, every effort should be made to ensure
that at least one employee per shift is the holder of a valid first-aid
certificate.
Medical examinations
1. medical surveillance and examination of mineworkers, at suitable
interview
2. A person should undergo an approved medical examination prior
to the commencement of employment in an opencast mine.
3. Workers who so request should have personal health examinations
following exposure to potentially hazardous conditions by an
appropriately qualified medical practitioner of their choice.
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4. Individual medical records shall be kept confidential, only open to
the relevant medical staff, unless the worker has explicitly
consented in writing to the release of all or part of such
information.
5. All medical examinations required under this section should be
provided free of charge by the mine operator.
Importance of Mine Manager
In mines, since the conditions at workplaces keep frequently and
unpredictably changing, the mine manager on the spot has to exercise constant
vigil and take instantaneous decisions. Practical and on the spot decision by
the front-line supervisor and managerial executive may be of paramount
importance in saving lives. It is accordingly mandated that key positions in
mines are held only by persons whose competency has been duly evaluated
workers who are highly educated, technically savvy and involved in work that
leads to the creation of knowledge and innovation. Also that they can apply
theory and factual knowledge quickly and creatively to solve complex
problems by shifting parameters. The face of mining has changed over the
years with a decrease in the reliance of labour and an increase in the reliance
of technology. This has impacted on the amount of semi-skilled or low skilled
positions available within the mining industry. For this reason mining jobs
today require a lot more skill and training then they did in years gone by,
which makes mine managervery sought after in the industry. As managers
focus on people management, management systems and processes,
recognising and understanding of the value in the underlying technical
knowledge and getting back to the fundamentals/ basics can be overlooked. In
reaction to the fluctuating commodity cycle, managers implement changes
through optimisation, fast tracking or parallel streaming, expansion projects
and changes in the application of technology. These responses occur against
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the background of changes in the appetite for risk, acceptance of project
uncertainty and changes in personnel which result in a loss of knowledge and
experience – often at critical times.The situation often is dynamic and the
decisions that need to be made have the potential for catastrophic
consequences, not only in terms of injury and loss of life but also legal
ramifications for the individual with statutory responsibility for the mine.

The main factors taken care by mining manager in the minerals industry









Varying national laws, regulations, and guidelines
Different equipment developers, manufacturers and suppliers
Worldwide mining companies
Different procedures, rules, practices and cultures at individual mine sites
Varying jobs, tasks and roles
A diverse group of people/operators employed
Differences in the built environment and precise mining method used
Uncertainties in the natural environment (geology, weather and vegetation)

Facilities to Labours
Drinking Water
Supply of drinking water to the workers in their work place has an important
bearing on the efficiency of workers. During the course of work the miners get
thirsty because of the arduous nature of work, so in order to allay the thirst of
the workers there shall be sufficient water supply. The Mines Act enjoins
managements to provide for adequate supply of safe drinking water for the
persons employed in the mines. Under the Mines Rules, at least two litres of
drinking water are required to be provided to every person working in mine. If
the water is not from a public water Supply System, the management may be
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required to obtain a certificate of its fitness for human consumption from a
competent health authority
Sanitation
Sanitary arrangement is important in improving health conditions of the
miners. So latrines and urinals should be kept free from unhygienic, dirty and
stinking conditions and arrangements should be made to clear urinals and
latrines wit~ disinfectants regularly. As per Mines act there shall be separate
washrooms for males and females in every mine, a sufficient number of
latrines and urinals which shall be adequately lighted and ventilated and
sanitary conditions should be constantly maintained.
Working Hours and Over-time Payments
The length of time for which workers have to work each day has a
preponderant effect on productivity. Moreover, the irregular daily attendance
is associated with long working periods and a greater regularity of attendance
can be secured if the hours of work is shortened. Working hours in mines are
regulated by the Mines Act. The Act provides that no person shall be allowed
to workin a mine on more than six days in any one week. The persons
employed above ground in a mine shall not be required or allowed to work for
more than nine hours in any day and for more than forty eight hours in any
week. The spread over of work has been fixed to twelve hours a day including
half an hour interval after every continuous five hours of work but the Chief
Inspector may for reasons to be recorded, increase the period of spread overto
fourteen hours in any day.
Hence statutory welfare services in mines are controlled by the following Acts
for preserving minimum standard of health and safety of workers.
 The Mines Maternity Benefit Act, 1941
 The Mines Act,1952
Some of the statutory welfare facilities provided to the miners are as follows:
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(i) Provision for good working conditions such as fixation of working
hours, rest pause, overtime benefit, employment holidays and holidays
with pay, health, safety, first-aid appliances, creches, rest shelters,
pithead baths, central rescue station, canteens, ambulances, stretchers,
cold and wholesome drinking water, latrine and urinals, ventilation,
temperature, lighting and ,humidification etc.
(ii)Provision for incentives
(iii) Provision for provident fund facilities
(iv) Payment for maternity benefit to women miners. Non-statutory
welfare services are provided by employers, Governments (Central or
State), Trade unions Social organizations as well as philanthropists for
the well being of the miners such as recreation, education, housing,
grainshop facilities: habit of thrifts etc.
Medical Facilities
Condition of health is one of the most important factors that affects the
efficiency of the miners and ultimately the production of the mines concerned.
Bad health leads to labour turnover, absenteeism which breeds industrial
unrest. The health ·of the industrial workers is of cardinal importance not only
to himself but also in relation to general industrial development and progress.
Medical facilities include provision of a network of specialized Central and
Regional Hospitals,Maternity and Child welfare/welfare centers, T. B.
treatment in the T. B. Hospitals, Domiciliary and Outdoor Domiciliary,
Dispensary services, Static and Mobile Ayurvedic Dispensaries, X-ray
facilities, Family Counseling services, Leprosy Treatment, Facilities for
treatment of Infectious cases, Treatment of Cancer and free supply of
Spectacles and Dentures. Besides, Anti-malaria operation and filaria Control
operation constitute other major medical service.
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Educational Facilities
Education is highly essential to the workers for the interest not exclusively for
themselves but for the interest of industry as a whole. "Modern machine
industry depends in particular degree on education and the attempts to build it
up with an illiterate body of workers must be difficult and perilous". Because
of the prevalence of illiteracy the workers remain dark as to their rights and
responsibilities. So they become quite unable to form their own organisations
and consider and take actions on their own problems concerning the industry.
It is also important to mention that the success of the works committee gets
hurdled because of the illiteracy of the workers. So industrial peace gets
hampered and rather enhances the industrial conflict.

Recreational facilities
Recreational facility has an important role to play in maintaining a desirable
standard of living as it increases the mental faculty of the workers, which
facilitieswhat they get either at a cheap price or at a free of cost. So, in the
industry, factory or mine where such facility is extended greatly and
sufficiently to the workers there remains every sort of possibility to mitigate
the industrial conflict and the coworkers since they realize the employers'
attitude towards their betterment do not help to accumulate the conflict within
the industry. Thus it becomes possible to build up a contented stable and
efficient labour force with the improvement of standard of life. Lack of
recreational facilities binds the workers to become easy victim of various
vices. No measures to raise the standard of life of workers can succeed until
they are weaned away from vice and diversions are provided which can
occupy their spare time in a healthy atmosphere. The provision of
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entertainments such as cinema shows, radio sets, games etc. may be effective
to fulfil this object and go a long way in reducing the evils.
Creches
The place of creches in improving efficiency of the mother is vital. The
women workers can produce more amount of output only when they are
assured that their children are safe and in good custody. In mines, the creches
service occupies the important place. Firstly, the number of women workers in
mines is not negligible. Secondly, the peculiarity of work makes the children
exposed to the vagaries of weather causing the involvement in accident. So the
owner of every mine unless otherwise provided shall construct thereat a creche
in accordance with plans prepared in conformity with the rules and previously
approved by the competent authority. Lack of creches facility in mines may
leave a room to the minds of the women workers to breed industrial unrest.
Canteens
Canteen facilities are also important to improve the health and efficiency of
the workers and thereby to reduce the absenteeism and labor turnover rate as
well. Workers get contented and remain free from causing unrest in the
industry in which they are employed only when they find before their eyes that
a good canteen arrangement has been introduced to provide cheap and clean
food to them. Hence Canteen movement must be accepted by the State as a
definite change and the running of canteens must be accepted by the
employers as a national investment.
Positive Aspects of Mining
Employment generation Any mine in the area creat opportunities for
employment. Besides of direct employment in mine, satellite occupation in
surrounding areas florish at the time of mining operations. As a part of the
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social responsibilities mine owners provide vocational training in various
streams, training for rural enterprises, self help group, alternative livelyhood
opportunity project and income generation programme for women.
Afforestation During and/or post mining operations is the major a n d
m o s t common a f t e r -use

sanctioned through r e c l a m a t i o n . Where

specific usefulness of land could be decided, afforestation

is normally

planned through the site could have been considered for better possibilities
of landuse.
Agriculture Some form of agricultural use may be possible in sites that are
adjacent to farmland provided the soil and topography

are favorable.

Agricultural and horticultural crops can be grown in a variety of materials.
The range of possibilities include arable cropping, grazing in either
productive low land or over upland pasture. The only constraint apart from
the site is that there must be some integration into the local rural agricultural
pattern. But it would be inappropriate to establish pasture in an area of arable
cropping, even though the grazed pasture would recreate the soil structure
more rapidly.
Housing and Industry Many quarries specially of building materials are the
basis of

development for residential accommodation, infrastructure and

industrial activities.
Sports and Intensive Recreation All types of quarries either in urban or
residential areas can provide extensive facilities for formal or informal
recreation. Sometimes these abandoned quarries can be made for ideal
recreation. But in a more formal way disused workings can provide excellent
sites for sporting activities such as sports pitches, golf courses, race tracks,
riffle and archery ranges and locating canoeing, swimming, angling and
water skiing. Further some pits form natural amphitheatre so that pit edges
can be shaped as seating areas. But quarries in rural areas have a similar
potential for less intensive creation.
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Disposal Large quantities of waste and refuse are

by urban and industrial centres where waste disposal assumes

significant importance

and poses great difficulty. The potential of worked

out pits and quarries as great receptacle is of paramount help. Filled sites can
be developed for other uses afterwards. However final contours after such
filling should be compatible with surroundings and after -use requirements.
Amenity, non-intrusive recreation and education Most of Indian quarries are
happened to be in rural area where recreation and amenity are restricted.
These worked out quarries/mines

can serve this purpose of sports and

recreation as already have been discussed. They can be developed as parks,
open water, wildness including picnic spot.
Nature conservation and wild life refuges Colonization of natural and
volunteer species of many direct quarries has led to the development of many
attractive

species rich animal, plant and insect communities. Hence cost of

reclamation is very little.
Water storage and supply There are many quarries that contain water can
provide a useful water storage facility and also facilitate ground recharge and
cultivation.
IBM guidelines for mining
Mineral Conservation and Development Rules, 2017 has given the pointers
for sustainable mining.
About mining activity
1. In open cast workings, the benches formed shall be so arranged that the
benches in ore or mineral and overburden are separate so as to avoid
mixing of waste with the ore or minerals.
2. The benches in overburden shall be kept sufficiently in advance so that
their workings do not interfere with the working of ore or minerals.
3. Orientation of the workings and sequence of mining operations shall be
78

Preliminary Draft Report
District Survey Report-Hamirpur (In-situ Rock)
such that different grades of ore or minerals can be obtained
simultaneously for blending with a view to achieve optimum recovery
of ore or minerals from the deposit.
4. All the non-saleable or un-usable minerals or ores above the threshold
value of the mineral, as may be notified by Indian Bureau of Mines
from time to time, or otherwise shall be stacked separately on the
ground earmarked for the purpose: Provided that in case of beach sand
mineral deposits comprising of Ilmenite, Rutile, Zircon, Monazite,
Sillimanite, Garnet, Leucoxene, etc., sufficient precautions shall be
taken to separate and stack the waste sand or tailings from the
associated minerals in order to avoid mixing of waste sand with the
associated minerals.
5. The mineral or ore stock above the limit specified in the threshold
values of minerals or otherwise, shall be properly maintained indicating
the quantity and quality of all such material stacked, and the monthwise inventory of such materials shall be updated.
6. The overburden and waste material obtained during mining operations
shall not be allowed to be mixed with the materials as specified in subrule (1).
7. The ground selected for dumping of overburden, waste material, the
sub-grade or non-saleable ores or minerals shall be proved for absence
or presence of underlying mineral deposits before it is brought into use
for dumping. Where heavy earth moving machinery is used in mines,
the holder of a mining lease shall maintain log books duly authenticated
by the manager or mining engineer of such mines in respect of each
machine showing date-wise account of hours worked, hours not worked,
reasons for non-working, consumption of fuel or energy and lubricants
and output of the machine during the corresponding working hours.
8. The summary of operation of each machine shall be recorded in the log
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book at the end of each month bringing out the percentage availability
and percentage utilisation of the machine, average hourly performance
and average fuel or energy consumption per hour.
9. The log books may be maintained in electronic form or in hard copy and
shall be made available to the authorised officer on demand. The holder
of a mining lease shall not abandon a mine during the subsistence of the
lease except with the prior permission in writing of the authorised
officer, as the case may be.
10.The holder of a mining lease shall send to the authorised officer, as the
case may be, a notice in Form D of the Schedule of his intention to
abandon a mine so as to reach them at least ninety days before the
intended date of such abandonment, which shall be accompanied by
plans and sections on a scale as specified in rule 31 setting forth
accurately the work done in the mine up to the time of submission of the
notice including the measures envisaged for the protection of the
abandoned mine or part thereof, the approaches thereto and the
environment: suitable scale.
11.The holder of a mining lease shall not abandon a mine unless a final
mine closure plan duly approved by the competent authority, is
implemented, and for this purpose, the lessee shall be required to obtain
a certificate from the authorised officer, as the case may be, to the effect
that protective, reclamation and rehabilitation work in accordance with
the final mine closure plan or with such modifications as approved by
the competent authority have been carried out before abandonment of
mine.
12.The holder of a mining lease shall continue to be liable to provide the
financial assurance and pay for any expenditure over and above the
performance security incurred by the State Government towards
protective reclamation and rehabilitation measures in the leased area of
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the mining lease.
Mine Closure Plan
1. Every mine shall have mine closure plans, which shall be of two types;
namely:– (i) a progressive mine closure plan; and (ii) a final mine
closure plan.
2. Every holder of a mining lease shall take steps to prepare mine closure
plans as per the guidelines and format given by the Indian Bureau of
Mines from time to time: Provided that where the State Government has
set up a system for preparation, certification and monitoring of mining
plan pursuant to the provison to clause (b) of sub-section (2) of section
5, such guidelines and formats shall be prescribed by the State
Government
3. The holder of a mining lease shall submit to the competent authority a
progressive mine closure plan as a component of the mining plan, at the
time of submission, modification and review of the mining plan.
4. The holder of a mining lease shall submit a final mine closure plan to
the competent authority for approval two years prior to the proposed
closure of the mine.
5. The competent authority shall convey his approval or refusal of the final
mine closure plan within ninety days of the date of its receipt to the
holder of the mining lease.
6. The holder of a mining lease desirous of seeking modifications in the
approved mine closure plan, shall submit to the competent authority for
approval setting forth the intended modifications and explaining the
reasons for such modifications.
7. The competent authority may approve the modifications as submitted
under clause (1), or approve with such alterations as he may consider
expedient.
Responsibility of holder of a mining lease.81
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1. The holder of a mining lease shall have the responsibility to ensure that
the protective measures including reclamation and rehabilitation works
have been carried out in accordance with the approved mine closure
plan or with such modifications as approved by the competent authority.
2. The holder of mining lease shall submit to the competent authority a
yearly report as per the format specified by the Indian Bureau of Mines,
before 1st day of July every year setting forth the extent of protective
and rehabilitative works carried out as envisaged in the approved mine
closure plan, and if there is any deviation, reasons thereof: Provided that
where the State Government has set up a system for preparation,
certification and monitoring of mining plan pursuant to the proviso to
clause (b) of sub-section (2) of section 5, such format shall be
prescribed by the State Government
3. A financial assurance shall be furnished by the holder of the mining
lease, for due and proper implementation of the progressive mine
closure plan contained in the mining plan or the final mine closure plan,
as the case may be, which shall be an amount of three lakh rupees for
Category ‘A’ mines and two lakh rupees for Category ‘B’ mines, per
hectare of the mining lease area put to use for mining and allied
activities
4. Comply with the reasonable prohibitive measures to restrict access for
unauthorised entry;
5. Provide protective measures to potentially danger sources of electrical
and mechanical installations, and the mine openings or workings and all
other structures;
6. Ensure that all contaminated effluents are controlled and all physical,
chemical, biological monitoring programmes are continued;
7. Ensure that all rock piles, over burden piles and stock piles and tailings,
and other water impoundment structure are maintained in stable and
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safe conditions.
Sustainable mining
1. Every holder of a mining lease shall take all possible precautions for
undertaking sustainable mining while conducting prospecting, mining,
beneficiation or metallurgical operations in the area.
2. Every holder of a mining lease shall monitor his mining and allied
activities as per the notified template of star rating in the format
prescribed in this behalf by the Indian Bureau of Mines from time to
time, and shall submit online its self assessment report before the 1st
day of July every year for the previous financial year, along with the
soft copy (in the standard format), of high resolution satellite images
obtained from CARTOSAT-2 satellite LISS-IV sensor on the scale of
cadastral map, as on the 31st day of March for that financial year,
covering the mining lease and an area of two kilometers from the lease
boundary, to the Regional Controller or the authorized officer of the
Indian Bureau of Mines.
3. The confirmation of the star rating may be done by the authorized
officer of the Indian Bureau of Mines through inspection.
4. The Regional Controller or the authorized officer of the Indian Bureau
of Mines may suspend the mining operations in those mines where at
least four star rating has not been achieved within a period of two years
from the date of notification of these rules or two years from the date of
commencement of mining operations, as the case may be, after giving a
show cause notice of forty-five days, to qualify for star rating.
5. The suspension shall be revoked only after verification through
inspection of compliance of the star rating requirement specified in subrule (4) that the mine qualifies for four star rating
Removal and utilization of top soil
1. Every holder of a prospecting license, prospecting license-cum-mining
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lease or a mining lease shall, wherever top soil exists and is to be
excavated for prospecting or mining operations, remove it separately.
2. The top soil so removed shall be utilized for restoration or rehabilitation
of the land which is no longer required for prospecting or mining
operations or for stabilizing or landscaping the external dumps.
3. Whenever the top soil is unable to be utilized concurrently, it shall be
stored separately for future use.
Storage of overburden, waste rock, etc
1. Every holder of a prospecting license, prospecting license cum mining
lease or a mining lease shall take steps so that the overburden, waste
rock, rejects and fines generated during prospecting and mining
operations or tailings, slimes and fines produced during sizing, sorting
and beneficiation or metallurgical operations shall be stored in separate
dumps.
2. The dumps shall be properly secured to prevent escape of material there
from in harmful quantities which may cause degradation of environment
and to prevent causation of floods.
3. The site for dumps, tailings or slimes shall be selected as far as possible
on impervious ground to ensure minimum leaching effects due to
precipitations.
4. Wherever possible, materials such as waste rock and overburden shall
be back-filled into the mine excavations with a view to restoring the
land to its original use as far as possible.
5. Wherever back-filling of waste rock in the area excavated during
mining operations is not feasible, the waste dumps shall be suitably
terraced and stabilized through vegetation or otherwise. The fines,
rejects or tailings from mine, beneficiation or metallurgical plants shall
be deposited and disposed in a specially prepared tailings disposal area
such that they are not allowed to flow away and cause land degradation
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or damage to agricultural field, pollution of surface water bodies and
ground water or cause floods.
Precaution against ground vibrations
Whenever any damage to public buildings or monuments is
apprehended due to their proximity to the mining lease area, the holder
of the mining lease shall carry out scientific investigations so as to keep
the ground vibrations caused by blasting operations within safe limit.
Control of surface subsidence
Stopping in underground mines shall be so carried out as to keep
surface subsidence under control.
Precaution against air pollution
Every holder of prospecting license or a mining lease shall take all
possible measure to keep air pollution due to fines, dust, smoke or
gaseous emissions during prospecting, mining, beneficiation or
metallurgical operations and related activities within permissible limits.
Discharge of toxic liquid
1. Every holder of prospecting license, prospecting license cum mining
lease or a mining lease shall take all possible precautions to prevent or
reduce the discharge of toxic and objectionable liquid effluents from
mine, workshop, beneficiation or metallurgical plants, tailing ponds,
into surface water bodies, ground water aquifer and useable lands, to a
minimum.
2. The effluents referred to in sub-rule (1) shall be suitably treated, if
required, to conform to the standards laid down in this regard.
Precaution against noise
The holder of prospecting license, prospecting license cum mining lease
or a mining lease shall take all possible measure to control or abate
noise arising out of prospecting, mining, beneficiation or metallurgical
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operations at the source so as to keep it within the permissible limits.
Permissible limits and standards
The standards and permissible limits of all pollutants, toxins and noise
referred to in rules 40, 41 and 42 shall be such as may be notified by the
concerned authorities under the provisions of the relevant laws for the
time being in force.
Restoration of flora
Every holder of prospecting license, prospecting license cum mining
lease or a mining lease shall carry out prospecting or mining operations,
as the case may be, in accordance with applicable laws and in such a
manner so as to cause least damage to the flora of the area held under
prospecting license, prospecting license cum mining lease or mining
lease and the nearby areas.
Summary
The insitu mining activity in any area on one hand bring revenue and
employment (Primary and secondary) and on other hand if not done properly
potential pollution and ecological imbalance increases. Mined pits when
exposed to oxygen and water, acid can form if iron sulfide minerals abundant.
The acid will, in turn, leach or dissolve metals and other contaminants from
mined materials and form a solution that is acidic, high in sulfate, and metalrich (including elevated concentrations of cadmium, copper, lead, zinc,
arsenic, etc.) Leaching of toxic constituents, such as arsenic, selenium, and
metals, can occur even if acidic conditions are not present. Elevated levels of
cyanide and nitrogen compounds (ammonia, nitrate, nitrite) can also be found
in waters at mine sites, from heap leaching and blasting. Minerals associated
with deposited sediments may depress the pH of surface runoff thereby
mobilizing heavy metals that can infiltrate into the surrounding subsoil.
Contaminated sediments may also lower the pH of soils to the extent that
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vegetation and suitable habitat are lost. Acidification of soils can mobilize
Aluminum and the resulting cascade of chemical changes can lead to Calcium
deficiencies that affect tree and animal growth, especially on shallow soils
with poor nutrient supply. The ability of the ecosystem to fix nitrogen can also
be reduced. 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. All these activities indirectly affected the biodiversity of area. The
area is directly impacted by the mine, processing/rock crushing facilities,
tailings areas, buildings, roads, parking lots, and energy transmission network
built to accommodate the mine and workers. The indirect impacts comprises
adjacent areas affected through mining activities and changes in the landscape
that can propagate ecological changes for various distances; this includes such
items as fragmentation, changes in forest type within the direct effect, changes
in wildlife migration and habitat use patterns, noise, light, windblown dust,
dispersal of invasive species established on the mine site, and watershed areas
affected by water withdrawals and mine drainage. Mining will directly
displace forests and potentially change the composition of any forest. Certain
species require large tracts of unfragmented forest, Wildlife species living
within the primary mining footprint would be directly displaced, due to loss of
forest and other vegetation. For example, loss of trees will directly lead to less
nesting habitat for birds. Soil dwelling species, including insects, worms,
bacteria and fungi that have not yet been discovered probably exist in the
mining area. For example, Schlaghamersky et al. (2014), found possibly as
many as nine new species of native worms (Enchytraieds) in two days of field
work in northern Therefore, there is a significant chance of losing native
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biodiversity within the core zone, and invasive species are likely to invade in
the buffer zone because many invasive species have long distance dispersal
abilities and can take advantage of changes in the environment (amount of
light, temperature, soil disturbance).In 2014, Feilrich has given a list of
impacts because of mining which is given below
S.No. Impact
1.

Baseline vegetation impacts
a.

Loss of forest acreage by type

b. Forest composition change by forest type
c.

Loss of non-forest vegetation by type

d. Non-forest vegetation change by veg type
e.

Loss of old-growth forest remnants

f.

Loss of old forest (80-120 years)

g. Loss of primary forest remnants
2.

Fragmentation
a.

Edge to area ratio due to roads, transmission lines, parking, tailings,
buildings, residential and commercial development

b. Environment effects in remaining forest within core zone
c.

Changes in native edge versus interior plant and tree species

d. Road salt effects on trees and water
e.
3.

Water flow effects on vegetation
Wildlife

a.

Area sensitive mammals, marten, fisher

b. Effects on wolves and trophic cascade
c.

ffects on deer and deer-moose relationships

d. Road kill effects
e.

Road salt effects

f.

Corridor disruption for mobile but non-flying species

g. Loss of critical stopovers for migrating species
h. Effects on species sensitive to aquatic and aerial chemistry (amphibians)
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i.

Loss of habitat acres by wildlife species and vegetation/forest type

j.

Loss of nesting habitat by forest type and bird species

k. Area sensitive birds, warblers, etc.
l.

Disruption of landscape pattern of vegetation/habitat

m. Noise, light and vibration effects
4.

Rare species
a.

Direct habitat loss per species

b. Impacts on local populations and regional stability per species
5.

Invasive species
a.

Transport by equipment and soil movement per species

b. Response to fragmentation per species
6.

Soils and productivity
a.

Acidification by water and air movement

b. Movement and effects of heavy metals in the soil
c.
7.

Loss of complexity
Terrestrial-aquatic linkages

a.

Accelerated ecosystem ageing

b. Water chemistry effects on landscape arrangement of marshes, sedge
meadows, peatlands, bogs, shrub cars and wetland forests
c.

Changes in water flow effects on landscape arrangement of wetland
vegetation types

d. Heavy metal movement across aquatic-terrestrial boundaries
8.

Cumulative impacts
a.

Spatial cascade of fragmentation effects including deer, moose, forest type,
invasive species interactions

b. Sensitivity of future trajectory of forest and wildlife impacts to number of
exploration sites and total size of primary footprint
c.
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Although mining may create lots of problem if done unscientifically, but
Govt.of India, in 2017has updated Mineral Conservation and Development
Rules and in the new version, the emphasis is given on sustainable mining,
along with other environmental protection measures.
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