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[ REHABILITATION OF LIMESTONE MINED WASTELANDS IN THE INDIAN DESERa

Limestone Mining in the Indian Desert

In the Indian Desert, mining is second in
economic importance only to agriculture.
The estimated limestone deposits in the
region are 3.2 billion tonnes (about 5 % of
national reserve). The annual production
in 1992-93 was 9.1 million tonnes which is
about 25 % of the national production. The
limestone is used as a flux in iron-ore
smelting, manufacturing cement, mortar,

lime and for paving roads.
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111 Effects of Mining

Most of the limestone mines follow
open-cast mining operations. The
unscientific open-cast mining and the
absence of environmental protection
measures cause the destruction of land
resources uviz., denudation of vegetative

cover, loss of level and uneven topography.

depletion of water resources, poor soil

conditions and loss of soil fabric, loss of
fertile land, surface crusting and soil
erosion, etc. These lands, if left as such.,
would remain unusable for centuries.
Rehabilitation of  such drastically
disturbed lands 1s a challenging task in
drylands due to the harsh environmental
conditions and the lack of a suitable

technology.
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Objective

The objective of this study 18 to provide an
ecological site stability in terms of a
diverse vegetative cover that is capable of
enhancing a favourable soil environment
without continued inputs of water and
fertiliser and without the requirement of

protection from animal use.

Rehabilitation Philosophy

The rehabilitation of [imestone mined
wasteland can be achieved through an
optimum  combnation of ramwater

harvesting, soil profile modification and

appropriate plant species. A silvipastoral

system has been designed so as to
complement the animal grazing needs of

the local population.
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Study Area

The limestone mine is located at Barna
(26.2°N, 73.5°E) in the west Rajasthan.
The project site covers 10 ha area. The
424 mm,

during June-

average annual rainfall is
generally occurring
September as summer monsoon rainfall.
The area has a mean daily maximum
of 33°C
of 20°C. The

outcrops are of sedimentary origin and of

temperature and minimum

temperature limestone

Cambrian age."
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Rehabilitation Measures

The actual rehabilitation procedure

involves the following steps:

Step 1. Topographical Survey

This is required for delineating the
watershed, estimating the runoff and
designing the micro-relief modifications/

land shaping.
Step 2. Compaction

"This is required to stabilize the loose mine
spoil and to reduce its permeability. The
deep percolation losses of rainwater is

reduced.
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Step 3. Landshaping

The surface of the disposed and compacted
limestone mine spoils shaped into terraces
and slopes for providing a catchment for
harvesting precipitation and a terrace for
transplanting saplings. The rainwater
harvesting techniques are half-moon
terraces, inward sloping bench terraces

and tear drop configuration.

Step 4. Soil Profile Modification

The planting pits (60 cm3)’are filled up

with  hecessary  growing  medium,
consisting of a mixture of fine sand/farm
soil, farmyard manure and bentonite in
equal proportions. It is expected that the
harvested rainwater, stored in the planting
pits, would keep the rootzone moisture to

an optimum level.
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Step 5. Plantation

The planting of a mixture of trees (10
species), used as top feed, shrubs (7
species), used for animal browsing and
nitrogen fixation, and grasses (2 species)

used for land stabilization and animal

grazing 1s appropriate. The trees and

shrubs were planted at 5m x 5 m and 3 m
x 3m spacing. The mixture of trees,
shrubs and grasses enhances soil fertility
and stability, and at the same time, are

agriculturally useful.
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Some Results at Barna

Annual rainfall recorded during 1991-97
varied between 181 and 583 mm in 16-39
rainy days (rainfall > 2.5 mm day'l).

Limestone mine spoils showed adequacy of
B, Ca, Co, Cu, Fe, K, Mg, Mn, Na and Zn
and deficiency of Mo, P and Se. There is a
steady build up in organic carbon from
0.10 to 0.25 %, available P from 7 to 15 kg
ha™ and available K from 83 to 142 ka ha™
between 1992 and 1997.

The monthly averge soil moisture storage
"was the highest in the half-moon terraces
(6.4%) followed by the middle of muck
mound (5.6 %), the top of muck mound
(4.7%), the tear drop configuration (4.4 %)
and the base of muck mound (4.2 %). The
higher soil moisture storage in the
half-moon terraces and the middle of muck
mound resulted in significantly better

plant growth than at any other location.
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Based on the growth performance the
suitable plant species for limestone mine
reclamation are : Acacia catechu, Acacit
nubica, Acacia planifrons, Acacia senegal,
Azadirachta  indica,
Cercidium floridum and Dichrostachys

Acacia  tortilis,
nutans. Natural regeneration of native
plant species have indicated successful
progression in terms of specie richness,

evenness and diversity.
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Cost of Rehabilitation

Limestone mined area rehabilitaion costs.

Rs. 10.250/- per ha which includes the

expenditure on research also.

Our Goal

Greening drastically disturbed land

due to open-cast mining,

Understanding how to attain sus-
tainable reclamation plant community

systems, and

Restoring environment.
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