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One of the effects of mining on land use patterns is the creation of open quarries
and overburden dumps. Such odd features are usually left abandoned without any
attempt for reclamation whatsoever. Such open pits and overburden dumps, besides
disturbing the present geomorphology and hydrologic regime in the area, render
substantial proportion of the land area totally unsuitable for any kind of fruitful and
developmental use. This results in a huge loss of the land asset in the mining districts.

In the present work, it has been shown that in Jharia coalfield, Bihar mining activities
since 1925 have led to the loss of 35 sq km land area out of 450 sq km included within
the field. A conceptual method for reclamation of this huge area, thus damaged, has
been discussed here.
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INTRODUCTION

WINNING of mineral resources is certainly the most important stepping stone for the
progress of a developing country like India. This is particularly.true with coal min-
ing, when viewed in the context of global crisis in fossil fuel. In fact, the countries
target for coal production has been set at a figure of 180 MT per year. While agree-
ing with this, one has also to remember that environmental balance is a delicate one
and none can survive successfully if the activities are at variance with the natural
environmental set up. Hence, mining activities without proper care for planned en-
vironmental protection and reclamation would result in severe damage to land and
related environmental attributes. Jharia coalfield in eastern India, provides a glaring
example of this. Mining activities started here in 1925 and was run under the private
ownership till 1973 when the coal mining industry was nationalised under an act of
the Indian Parliament. During this phase, the private business houses had an eye for
maximum output at minimum investment. Hence, environmental protection and
reclamation was far removed from their project planning. This obviously damaged
a huge land area in the field and seriously disturbed its land use conditions. Quan-
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tification of the extent of such damage and formulation of a plan for its mitigation
is discussed in the following sections.

MATERIALS AND METHOD

The land damages due to mining through last 62 years in the Jharia Coalfield has
been estimated by comparing the land use maps of the area for 1925 (Fig. 1), 1974
(Fig. 2) and 1987 (Fig. 3). The 1925 land use map has been used here to reveal the
premining conditions because it was in this year that most mining activities in private
sector started in this field. Hence, the land use map of this time can be taken as its
natural pattern. The 1974 time level has been chosen because after 1974 the mining
industry was brought under the public sector. The land use map of this time level
therefore represents the conditions in the area 4t the time of nationalisation. Finally,
the 1987 land use map has been prepared to see the conditions prevailing in the
recent days.

Materials used for the preparation of the 1925 map were the survey of India
toposheets (Nos. 731/1,2,5 & 6) of 1925, as these are the only records of the date
available at present. The 1974 map has been prepared by scanning aerial photographs
of the field taken in 1974, cross checked with the observations obtained through a
study of the survey of India toposheets (Nos. 731/1,2,5 & 6) of 1974. For prepara-
tion of 1987 map (Fig 3), the disturbed zone has been identified through study of
a False Colour Composite satellite imagery (TM. 2,3,4, scale 1:50,000) of 1987. Final-
ly, adequate ground checks have been incorporated through detailed field work in
the area.

RESULTS

A study of Fig. 1 reveals that in 1925, open quarries covered about 10.8km? in the
field. Against this, Fig. 2 shows that at the time of nationalisation of coal mining
industry in the country in 1974, quarry covered area in the field increased to a level
of 57km2. The corresponding figure for 1987, however, stands at 32km2. These
figures clearly revealthat unplanned mining activities in this field under the private
ownerships, through half a century, before nationalisation has resulted in more than
five-fold increase in the areal extent of the land damaged by quarries. Considering
the total area of 450km? included within the field, this would mean an increase from
an original figure of 2.4% in 1925 to 12% in 1974. This is entirely the result of selfish
motivation of the mine owners, who did not consider it worthwhile to go for even
the simplest reclamation measures. This certainly is an alarming trend, particularly
when one considers the fact that among the environmental attributes land is a non-
renewable asset. However, it is gratifying to note that a reversal in this trend is
noticeable in the subsequent days after nationalisation. This becomes obvious when
one considers the fact that the 1987 map shows an area of 32km? under quarries in-
dicating rehabilitation of at least 3.34km? of the abandoned quarries plus some kind
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of operational reclamation of quarries created by fresh mining activities between 1974
and 1987. While this benevolent approach must be appreciated, it must also be ad-
mitted that the situation now is far from satisfactory. This is more relevant at the
present day in view of the fact that the mining authorities have now decided to go
in a large way with opencast mining projects particularly in this field. In fact accor-
ding to this project plan,' nearly 25% of the area included within the field will be
operated upon by opencast mining methods. One has to remember that for each square
kilometre area under an opencast mining project, quarries and overburden dumps
causing land damages is likely to be of the order of 2sq km.?

DISCUSSION AND SUGGESTION

It is observed that the land area in the disturbed zone is covered mainly by unfilled
and abandoned quarries and unused overburden dumps. Some of the old abandoned
quarries have been filled up naturally by siltation while some of the very old dumps
have been covered by bushy vegetation growth. This has rendered vast stretches of
the land totally unfit for any kind of fruitful land use.

The crying need of the day, therefore, is an urgent step to reclaim the huge tract
of land damaged by the quarries and overburden dumps created by unplanned min-
ing in this field.

The proposed plan envisages reclamation of the abandoned quarries by using
the overburden dumps and reject piles. Some of these overburden dumps already
show green covers provided by bushy vegetations indicating that the debris have, by
this time gained some amount of plant nutrition. This nutritional capability can be
further enhanced by providing a layer of leafy portions of plant debris or a vegetable
mulch just below the topmost layer. This exercise, in a relatively short period of time
will make the filled-in land surface suitable enough for agricultural purpose. A few
years of cultivation will further consolidate the land surface which will make it useful
for other developmental projects like construction etc., as would be required in time.

It is however, likely that the materials in the overburden dumps will not be suf-
ficient enough to fill all the quarries. In such case, some of the quarries may be con-
verted into lakes and water reservoirs for the populations. This may be designed
economically so as to serve as sites for the development of fisheries and tourist spots
for recreation. Further such exercise will greatly help in stabilising the water table
which has been severely damaged by unplanned mining in this field.? Incidentally,
water potentialities in this field, even now, is going waste due to mining activities.
To quote figures, according to Baliga* from Sudamdih colliery alone, 3.41 million
gallons of water is being pumped out per day. At least this huge volume of water
can be stored in some of the unfilled quarries.

Even after this if some quarries are left unfilled, these may be utilized for stor-
ing garbages from urban populations, which is expected to increase manyfold in the
near future as is projected through the CMPDIL Master Plan for the development
of the Jharia coalfield.’
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However, while using garbages from human settlements as materials for filling
up open quarries, there remains always a risk of contaminating the ground water
by the liquid effiuents leading to environmental disaster. Hence, extreme care must
be taken during planning and designing for such a project beginning with the site
selection.

The first order precaution for this project would be to ensure that the
quarry/quarries to be used for garbage filling must be at a safe distance from the
surface of domestic water supply.

Even with the proper site selection, careful consideration must be given to en-
sure that the liquid effluents do not seep beyond the limits of quarry being filled up.
If such leakages are allowed, the effluents will pollute the water which will flow into
the streams and infiltrate the soil, finally becoming a part of the ground water, leading
to serious environmental problems. Hence, an additional precaution for such a pro-
ject as is used in some countries, including USA,® is to create an impermeable bar-
rier such as a shale lining, at the bottom and on sides of the quarry designated for
waste disposal, so that water from outside cannot reach it, neither the liquid effluents
in the waste can escape beyond the limits of the quarry. The garbage,.will thus be
completely seggregated from precipitation, surface flow and ground water.

Howard and Remson’ indicated three classes of disposal sites from the point
of view of safe distance from the source of potable water. Class I includes the disposal
sites which can accommodate all types of garbages except radioactive wastes. In this
class, the disposal site should be on a non-water bearing rock or may be located on
isolated bodies uf unusable waters. Usable surface water bodies should be more than
150 metres away from such sites. If a disposal sites has to be selected near a running
water body like a stream or a rivulet, the stream channels have to be diverted to a
safer distance.

The Class II type of disposal site may accommodate only solid waste as well
as decomposable organic wastes. These disposal sites may be underlain by usable,
confined or free ground water, while the lowest level of the disposal site should be
at least 1 metre above the highest level of ground water. The Class I1I contains only
dumped non-water soluble, non-decomposable, inert materials because these can af-
ford little or no protection to underlying or adjacent bodies.

In the context of Jharia coalfield, it seems that the disposal sites of class I will
be the most suitable as they can accommodate all kinds of wastes without risk of
water pollution. It is generally expected that domestic wastes from urban township
will not contain radioactive materials. Thus, it is safe to select unfilled quarries as
disposal sites at a distance of 150 metres from usable source of water. Unfilled quar-
ries at lesser distance from water source may, however, be used for dumping of solid
water-insoluble wastes coming from factories and the like.

For an additional second order precaution against pollution of ground water
by wastes dumped in the unfilled quarries, the rock types in the area should be studied
with a special stress on their percolation characters.
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Common rock types in this field, are sandstones grading into shale. The coarser
ones have higher permeability, while the finer ones are decidedly less permeable.
Generally coal seams are associated with sandstones inter-bedded with thin layers
of shale or clay. Hence, it may be expected that an abandoned quarry will rest on
sandstone which is highly porous and hence not suitable for waste disposal. If from
bore hole records it becomes evident that shale or clay layer may be reached by pro-
ceeding a bit more, the quarry selected for waste disposal should be cut upto the shale
level. By far it is best to select a quarry for waste disposal which rests on clayey or
other such impermeable rocks. Recent experiments by Raymahashaya® suggests that
clayey soils can act as barrier against dispersal of toxic metals and detergents. Im-
permeable rocks excavated during mining should, therefore, be preserved separately
for use as side and top lining of the waste dumps. The day to day procedure should
comprise dumping of the days haul of trash in the abandoned quarry at the selected
site provided with an impervious base and finally covered on the top by.the imper-
vious materials preserved for the purpose. The next days haul should be deposited
over this with a similar cover. Covering the garbage with impervious material must
be a routine work so that the waste is net left exposed to the atmosphere. Proper
slope on the impervious cover is to be maintained so that minimum amount of rain
water can percolate through it. The disposed waste, in the long run, decays and com-
pacts by itself naturally with the process of time. Further compaction may be induc-
ed machanically, and finally, when it reaches ground level, the area may be efficient-
ly used for agriculture. The decayed waste materials get converted into organic
manures and are better than chemical fertilizers. Bownder® states that use of
chemical fertilisers result in decrease of C:N ratio, while with the organic manures
the C:N ratio is kept at balance. Thus by this process the totally unusable quarries
can be used to regenerate valuable land resources.
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