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 REHABILITATION OF GYPSUM MINED WASTELANDS IN THE INDIAN DESERT |

Gypsum Mining in the Indian Desert

In the Indian Desert, mining is second in
economic importance only to agriculture.
The estimated gypsum deposits in the
region are 970 million tonnes (about 90%
of national reserve). The annual
production in 1992-93 was 19 million
tonnes which is about 95% of the national
production. The gypsum is used in the
manufacture of cement, fertiliser, plaster
of Paris, Pottery, sulphuric acid, used as

building plaster and for reclamation of

alkaline soils.
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111 Effects of Mining

Most of the gypsum mines follow strip
mining operations. The unscientific mining
and the absence of environmental
protection measures cause the destruction
of land resources vuviz., denudation of
vegetative cover, loss of level and uneven
topography. depletion of water reosurces,
poor =oil conditions and loss of soil fabric.

loss of fertile land, surface crusting and

soil erosion, ete. Stand, growth and yield of

crops are very poor on mined surfacc.

These lands, 1if left as such, would remain

unusgable for centuries. Rehabilitation of

such drastically disturbed lands 1s a
challenging task n drylands due to the
harsh environmental conditions and the

lack of a suitable technology:.
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Objective

The objective of this study is to provide an

ecological site stability in terms of a

diverse vegetative cover that is capable of

enhancing a favourable soll environment

without continued inputs of water and

fertiliser and without the requirement of

protection from animal use.

Rehabilitation Philosophy

The rehabilitation of gypsum mined

wasteland can be achieved through an

optimum  combination of rainwater

harvesting, soil profile modification and

appropriate plant species. A silvipastoral

system has been desigend so as to

complement the animal grazing needs of

the local population.




3T AT

afTerd T & FA (25.5° 3., 71.4° 1) T § 7 foww (@) T
&7 forg 81 ofEST = #1849 26 2R B T9 # 3fwd aifve &
265 fA . ® S g 57 ¥ foaer A% § 9uRg ¥ O 21 8 % T
e afyean o 350 Afcaay 71 JaE aoE 18° Afewad w®e B
Thaqerer ¥ 9eT oren e [0 S9ET ®d 8l e (@se) W qawdd
Sure € foe Sy, 39 0 9T gert o §4TT g endt § aon Sifre 9§
9T e & 2 fooEw (TSN H 98 W 1@ S Iqel WA ¥ o9 g €
QHd: GHAE © a9 ST % 8 ¥ 31engd MR W R

\




Study Area

The gypsum mine is located at Kavas
(25.5°N, 71.4°E) in the west Rajasthan.

The project site covers 26 ha area. The
265 mm,

June-

average annual rainfall is

generally  occurring  during
September as summer monsoon rainfall.
The area has a mean daily maximum
of 35°C
temperature of 18°C. The
susceptible to frost during winter. The

gypsum is a sedimentary deposit which

temperature and minimum

region 1is

.occurs in the area as a seam or band
intercalated with.sand and silty materials
and is of recent to sub-recent origin. The
gypsum bed, overlain by thin sand cover, is
generally flat and occurs at a relatively

lower elevation than the surrounding area.

[y

TO JODHPUR

ROAD

TO BARMER

P> Tl

b

RAILWAY

#

edOOM —l--X - - A - =X — — -X- X--X - ~X — —x—l
T MICRO CONTROL MICRO RIDGE AND |!
£ | CATCHMENT CATCHMENT | FURROW '
(o] [
o -
I‘ 1992 1994 1

]
h TANK ANK *
|
JIRIDGE AND |HALF-MOON | ONTROL ~ HALF-MOON!,

| FURROW TERRACES TERRACES T
| i
x o
' !
| - 1
< |HALF-MOON |MICRO RIDGEAND | MICRO (
' I|TERRACES |CATCHMENT |FURROW CATCHMENT |x
! [
T 1993 1995 i
v x
x ANK ANK I
% [CONTROL |RIDGE AND |CONTROL' [HALF-MOON, !
i FURROW TERRACES
x . I
| <
— Sx - S X = —k= = — X~ R —x—— x

JULIFLORA FENCE —'_f

FOUR YEARS LAYOUT PLAN




TR o 3AT
Idfas TR dfwar e 1o § gufed & S 2

y

TIoT-1. ﬁ-snéﬁlm

iy e F 9% 7o 9 909§ 9eR TR fedr Sar € o
TSIl UHGA A ATl SoE § g T S g 7 9 0 & e
& S A 1 Y AATE, FEAER AT T g T e At H G
i faferat eyoarg T |

TCUT-2. T & TIPSR ST BT

o 9 & e 15 S = w1 R W F RE 9 5 s
T& 3Evdd 3091S WEAE S Il |, WE-ER o v g & §Egud
frgor & g T 39 TG H W

10




Rehabilitation Measures

The actual rehabilitation procedure

involves the following steps:
Step 1. Landshaping

The surface of the disposed gypsum 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 microcatchment,

half-moon terraces, and ridge and furrow.’
Step 2. Soil Profile Modification

The planting was done in auger holes of 15
cm diameter and 1 m depth. The auger
holes were filled-up with necessary growing
medium, consisting of a mixture of fine
‘sand, farmyard manure and top soil in

.equal proportions.
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It is expected that the harvested rainwater,

stored in the auger holes, would keep the

rootzone moisture to an optimum level.

—30RSm— Y
Step 3. Plantation ‘LO-Zm
- +0-3m
Fo - Q Q o *o.2m
The planting of a mixture of trees (12 J.T
species), used as top feed, shrubs (10 S o
.species), used for animal browsing and J"oz
. ‘em
nitrogen fixation, and grasses (2 species) 1-0'3'“
o ") o [} _02m
used for land stabilization and animal !
. ) Y
grazing 1s appropriate. The trees and Y PLAN

shrubs were planted at 5m x 5m 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 Kavas

Annual rainfall recorded during 1992-97
varied between 178 and 481 mm in 10-46

rainy days (rainfall > 2.5 mm day‘l).
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A ten-fold increase in EC in gypsum mine

o]

3
spoils compared to normal soil was noticed. 0-12 \\

_ The organic carbon, P and K decreased \
N

significantly in the mine "spoils.” The
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gypsum mine spoils showed adequacy of

Qrgoenic K i
Ca, Cu, Fe, Mg, Mn, and Zn. Con- ca(:;:;" (k-ghu") {(kgha™')

centrations of Cd, Mo and Se are below

toxic levels whereas exceptionally high B FZ] w1992 EXY in 1996

: S
content may lead o potential PAYLOLONIEIY | bp OVEMENT IN MINE SPOIL FERTILITY

in the growing medium.
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The monthly averge soil moisture storage
was the highest in the half-moon terraces
(4.6 %) followed by the microcatchment
(4.4 %), and the ridge and furrow / planted

control (4.2 %). The unmined control

recorded the lowest (2.9 %) monthly

average soil moisture storage whereas the
unplanted control recorded the highest,
since there were no vegetation to utilize
the stored soil moisturé at the later site.
Further, the soil moisture storage in 1995
plotswas about two times the 1992 pl‘ots.
This is because the fully grown plants in
1992 block utilized more soil moisture than

the younger plants in 1995 block.

Soil moisture { % volume)

Months

® UNMINED CONTROL ~+ UNPLANTED CONTROL¥ PLANTED CONTROL
©MCWH X HALF-MOON ¥ RIDGE AND FURROW

SOIL MOISTURE STORAGE, 1996
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Based on the growth performance the
suitable plant species for gypsum mine
reclamation are : Acacia nubica, Acacia
tortilis, Azadirachta indica, Cercidium
floridum, Dichrostachys nutans, Prosopis

cineraria, Salvadora oleoides, Salvadora

persica and Tamarix aphylla. 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

Gypsum mined area rehabilitation costs

Rs. 10,250/- per ha which includes the

expenditure on research also.

Our Goal
Greening drastically  disturbed land
due to strip mining,

Understanding how to attain sus-
tainable reclamation plant community

systems, and

Restoring environment.






