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ABSTRACT

KEYWORDS

Concerns about the impact of quarrying are hardly new. Complaints about
quarrying activities were voiced before 1890s. The issues of concern have
not changed over time — visual intrusion, damage to landscapes, traffic,
smoke, noise, dust, pollution and loss of land. Quarrying is very much part
of the local heritage, but most of the peoples well aware of the negative
impact of quarrying. The aim of the present study isto determine sensitive
and specific areas that urgently need planning for sustainable resource and
environmental management. I nthis context, acombination of Remote Sens-
ing (RS) and Geographic Information System (GIS) tecchnical tools were
employed. Based on the GIS studies, the Shahabad Basin was selected as
the model sensitive region and was studied by using latest Landsat satellite
imagery. These results indicate that amongst all the industrial areas lying
on KAGINA RIVER basin, the Shahabad areaislargest & most populated in
this region. Shahabad area was further examined to determine the expan-
sion of urban areas over atime period of 16 years using Landsat images.
Finally, interpretations were done on the prevailing environmental situa-
tion. Our study not only delineated the importance of applying environ-
mental policies but also demonstrate the effective pollution management.
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INTRODUCTION

Quarrying isnecessary to provide much of thema
teridsusedintraditional hard flooring, such asgranite,
limestone, marble, sandstone, dateand evenjust clay
to makeceramictiles. However, likemany other man-
made activities, quarrying causesasignificant impact
ontheenvironment!¥), Thisactivity isthebasic chunk of
the revenue of this Hyderabad Karnatakaregion. In

particular, it isoften necessary to blast rockswith ex-
plosivesinorder to extract materia for processing but
thismethod of extraction givesrisetoincluding noise
pollution, air pollution, damageto biodiversity and habi-
tat destruction.

Theterm ‘quarry’ popularly impliesshalow or sur-
faceworkings. Thegovernmentscommonly usetheterm
‘quarries’toimply licensed ASM (Artisnd Smdl Mines
Quarries) operations. Theterms ‘smal minesand quar-


mailto:Raghavendra_nr@hotmail.com

122

Current Research Poper

ries’ aswell as‘ASM’ tomeanall licensed small, me-
dium and somelarge mechani zed enterprises, unlicensed
and unregul ated and small operations, scavenging op-
erations, andfindly non-legd (beyond thelegd domain)
practicesof small scdemining?. Arangeof minerdsis
mined in India, but expecting the gemstonesindustry
and somescattered gold and diamondinIndia, thelargest
segment of the mineralsarelow va ue, building/con-
struction materialsand coa; there are one or two ex-
ceptions such assomeexport-oriented marbleand mica
inindia

ThetermASM and ‘small minesand quarries’ are
interchange. Althoughin Indiawithitslong tradition of
mining theterm ‘artisana’” mining takesadifferent con-
notation™®. Artisanal mining, however, hasnolega ac-
ceptance and the more popular term is ‘small-scale
mining’ or SSM.

‘Informal’ impliesthelargerange of activitiesand
practicesin mining and quarrying: digging, cutting, pan-
ning, processing, breaking, amal gamating, carrying,
trangporting, and marketing of awiderangeof minerals
or productsfrom theearth’ssurfaceor theinterior.

An older study by Carmen and Berger (1990) puts
thefigureinIndiaat around 0.5 million peopleasem-
ployed inthesmdl-scdemines. Sincethen, mining has
increased in paceand thefact of informalisation of min-
ing hasbecomearedlty.

Thenatural resourceprofileof Karnataka state

Thenatural resourcesof aregionincludetheair,
water, land, biodiversity and ecosystems, etc. Thestate
of Karnatakaiswell endowed with many of thesere-
sources. Besides, the state hasrich depositsof minera
wealth, distributed moreor lessevenly over itsterri-
tory. These deposits contain Asbestos, Bauxite,
Chromite, Dolomite, Gold, Iron Ore, Kaolin, Limestone,
Manganese, Ochre, Quartz, SilicaSand, etc. Thetotal
availableresarvesof different mineralsof the Stateare
showninTABLE 1.

Natural Resources areindispensable not only for
sustaining life but also asanimportant input for eco-
nomic growth. Thegloba economy isexpanding amidst
global depletioninthenatural resources. Dueto poor
availability of information on variousaspectsof natura
resources and problem of quantification of natural re-
sources, itisnot possibleto fully assessthe damage
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TABLE 1: Mineral resourcesof Karnataka

Total recoverable

S.No. Mineral reserves
(in Lakh Tonnes)
1 Bauxite 273.32
2. Copper 56.69
3. Cdlcite 164.07
4, China Clay 128.57
5. Dolomite 3461.52
6. Feldspar 1876.40
7. Corundum 152.94
8. Gold Ore 128634.34
9. Granite 2029.86 Crores CUM
10.  Graphite 2625.00
11. Lime Stone 174395.16
12. Manganese 410.54
13. Quartz 380.43
14.  Silver Ore 53776.24
15.  Iron Ore (Hematite) 10720.00
16.  Iron Ore (Magnetite) 27840.00
17. Vanadium 88420.00
18.  Vermiculite 418.39

Source: Geological survey of India report.

being doneto natural resources®. It isthereforeneces-
sary to devel op asystem of accounting of natural re-
sources, whichislikely to provide ample support to
design the economic system, insuchway that it ispos-
s bletoattain economic growth without destroying natu-
ral resources®. The concept of Sustainable Develop-
ment and natural resource accounting started almost
three decades back and the proceduresfor accounting
evolved gradudly after identifying thegapsinthe Sys-
tem of National Accounts. A necessity of combined
technica gpproach wasfet toinitiate specific casestud-
ieswith referenceto selected itemsof natural resources
and a sointhe context of specificregions.

INEXHAUSTIBLE RESOURCES

Dimensiona stoneresourcesarewidespreadinIn-
dia. Thecacareous stonesarelargely spread over the
Northwest and the siliceous stonesin the Deccan pen-
insulain South. Withimmenseresourcesof Haggy Lime-
stoneand Quartzite, Gulbargadigtrict isatreasuretrove
of dimensional stonesintheworld & isregarded as
CementKasl.
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A significant portion of the global limestonein-
dustry isshared by limestone India. Among various
dimensional stones, limestonefigures asone of the
most extracted and commercialy viable stones. Lime-
stoneissourced from different regionsof India. In-
digenousresourcesof machinery and toolshavelifted
the processing and finishing standards. The Indian
market is shared by big limestone suppliersaswell as
smal regional players.

Thewd| known South Indian limestone, dsoknown
as Shahabad d absismost popular initsblue- grey and
buff color shades. Shahabad limestone stoneisknown
to betough, non- water absorbent, stratified, bedded.
Thisdlab stoneis processed and finished in different
sizesand thicknessesby limestone suppliers.

The Shahabad limestoneisavailableinawiderange
of colorsblue & buff. This can be honed, polished,
brushed & tumbled. Thesearelocatedinthewell known
famous sedimentary Bhimabasin.

Flaggy limestone: Deposits are widespread in
Rajasthan, Karnatakaand AndhraPradesh Important
varietiesare Greenish Blue, Pale Brown and Black.
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Figurel: Panaromicview of Shahabad limestone.

WORLD LEADERIN PRODUCTION

Indiaisthelargest producer of stonesintheworld
accounting for over 30% of theworld stone produc-
tion. Thelndian stoneindustry hasbeen growing steedily
at an annual rate of around 10% per year for the past
few years. However, it leapt by aphenomenal rate of

TABLE 2: Indian stoneproduction (In thousand tons)

1991- 1992~ 1993- 1994- 1995 1996~ 1097- 1998- 1999- 2001  2006-
92 93 94 95 % 97 98 99 00 05 08
Marble 1966 2244 2086 2627 3186 3712 3622 3761 4754 4891 5284
Granite 989 3073 3618 4460 4555 4550 4950 5000 5300 5690 5840
Sandstone 4411 4435 3978 3304 4562 5501 5461 6310 9297 10512 10580
Flaggy Limestone 620 996 823 1407 1760 1710 2118 1428 1619 1940 2289
Siate 3 5 4 9 7 11 10 7 12 14 19
Total 7989 10753 10509 11807 14070 15484 16161 16506 20982 23317 24012

30% inthelast year (FY 1999-2000). TABLE 2 de-
pictsthe production dataof stonefrom India.

APPLICATIONSOFLIMESTONE

A generation of art sensitive middle class has
emergedinIndia.Theuseof limestoneIndiahasalso
increased subsequently inflooring, dadding, roofing etc.
New technol ogieshave brought high expertiseand per-
fectioninitsdecorative uses. Thelimestonesuppliers
areworking in close contact of thedesignerstobuilda
vibrant limestoneindustry inIndia

Therich rugged of limestoneisthought to bethe
reason behind itspopul arity in cement productionand

interior & exterior decorations. Limestone can beused
anywherein home- sinks, statues, wal panels, floors
efc. Itisaversatile stoneinthetrue sense.
Architectsand designers have great scopeto un-
leash their creativity working with limestone. Itisa
wonder that astone so e egant does not need too much
maintenance. Compared with graniteand marble, lime-
stone can be kept freefrom scratchesmoreeasily. The
scratchesaremorevisible on granite and marblethan
onlimestone. Because of itsdightly coarsetextureand
natura lookstheuseof limestone adds styleto any room.

Environmental damagescaused by quarries
Identification of theenvironmentd risksassociated

e Snoivonmental Science
Au Tudian Yournal



124

Current Ressarch Poper

with quarry requiresthe characterization and quantifi-

cation of their different typesbut al so an assessment of

thevulnerability of thepecific environments contingent
uponthegeol ogica and hydrogeol ogica conditionsand
peripheral targets®.

1. Characterization and quantification of thedifferent
types of waste. Thisstudy isbased on quarry-by-
quarry inventory, withinthe Digtrict, of Stesassoci-
ated with themanagement of mining& quarrying. It
representsthefirst overview of thecurrent Situation
in Shahabad asregardsmining waste.

2. Thesurveyinvolved two approaches:

I. aquestionnairerelated to the quantities of exist-
ing waste, associated with the typol ogy of the mined
substance(s), waste deposit(s) and mining systemsand
processing method(s),

ii. an estimation, on thebasi s of the different pro-
cessesempl oyed throughout theproductionchaininmin-
ing operationsand their management at each level, of
themain typesof waste generated over thelast fiveor
tenyears.

Comparison between the estimated datawith the
data obtained from the questionnairesreveal sdiffer-
encesintheresultsthat aredue mainly to different regu-
latory approachestofill inthe questionnaire. Further-
more, legd definitions concerning thetypesof mining
waste, from both the expl oitation and processing stand-
pointsmay differ in spite of acommon definition.

Assessment of riskslinked to mining waste: The
notion of environmental impact of mining activitiesis
only fully meaningful if itincludesachangeintheinitia
environmental parameters, due to such activitieg®.
These parameters, which governthe““quality of theen-
vironment”, may have several components. chemical
composition of the surface and ground waters, soils,
biologica diversity; visud aestheticqualities, etc.

3. Improvement of management of waste
Minesaregoverned by aset of laws, generdly com-

binedinaMining Code. Thenumerousregulatory texts,
laws and standards, reveal that mines are amatter of
concerntothenationd adminigtrations. Mining/Quarry
wasteisgoverned by generad wastelawsand texts. The
extent, to which environmental concernsareaddressed
inthesenationd laws, variesfromminera tomineral.

Themagor riskslinked to mining/quarryingfor the
environment aretwofold:
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Risks associated with not only potential pollutant
source but a so the specific environmental context and
the presence of targetsin the event of liberation. The
possiblerisksfrom the potential pollutant sourcein
wasteisdependent not only onthemineral character-
ization of the solid but also on the quality of the poten-
tial dabs, thedirect environment (soil, groundwater,
surfacewater, air) and the potential targets (human,
faunaand flora)".

Theoperating and non operating quarrieshavealong
term damageto theenvironment and are discussed be-
low:

Air pollution

Dust from quarry/minesitesisamgjor sourceof air
pollution, athough the severity will depend onfactors
likethelocal micro climate conditions, the concentra-
tion of dust particlesintheambient air, the sizeof the
dust partidesand their chemistry'®. Thelimestone quar-
riesproduce highly dkaline (and reactive) dust causing
slicosis. Monitoringambient air quality inand around
GulbargaDistrict became achallengeto thelocal au-
thorities.

Theair pollutionisnot only anuisance (intermsof
deposition on surfaces) and possible effectson hedlth,
in particular for thosewith respiratory problemsbut dust
canadsohavephysica effectsonthesurrounding plants,
such asblocking and damaging their internd structures
and abrasion of leavesand cuticles, aswell aschemical
effectswhich may affect long-term surviva.

Noisepollution

Unfortunately, quarrying involves severa activi-
tiesthat generate significant amountsof noise. It sarts
with the preparatory activities, such asestablishing road
or rail access, compound and even mineral process-
ing facilities. Next isthe process of exposing themin-
eral to be extracted and thisis usually done by re-
moving thetop soil and other soft layersusing ascraper,
or hydraulic excavators and dump trucks. The exca-
vation of theminera stoneitsdlf will involve consder-
ablenoise, particularly is blasting methods are used.
Following this, the use of powered machinery to trans-
port the materialsaswell aspossibly processing plants
to crush and grade the mineral sinto cankersand other
required size, all contribute even more noiseto the
environment.
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MATERIALAND METHODS

The present study aims at devel oping amethodol -
ogy for naturd resource accounting inthe Gulbargadist.
state of Karnatakawith afocus on selected natural re-
sources. Theaim of thestudy isto determine senditive
river basinsand specific areasof quarriesthat urgently
need planning activitiesfor sustainableresourceand en-
vironmenta management. Inthiscontext, acombina-
tion of Remote Sensing (RS) and Geographic Informa-
tion Systems (GIS) were employed. For this purpose,
acomprehensive overview of the current situation of
KAGINA river basinintermsof existing spatial data
was provided and all tabular data gathered from the
regiona authoritieson regiona basiswasassessedin
combination with the Geometric Dataof Kaginariver
basinsinaGlSenvironment. Condderingthe GISsudies
that covered entire basin, the Shahabad Basin was se-
lected asthemodel sensitiveregionandwasstudiedin
moredetail by using latest Landsat satelliteimage.

Theredlization of aRemote Sensing (RS) and Geo-
graphic Information System (GIS) specifictomining
wastequantitiesand their pollution potentid in different
environmenta contextswould thus constituteatool in
the assessment of riskslinked of such material§¥. At
the moment, such systemsare used for theinformation
management on land use/cover planning. Therisk man-
agement withaRS- GIS systemin mining requiresa
cons derabl e collection of specific dataand additiona
seriesof externa analyses. Then, resultscan bevisual-
ized successfully inthe GIS system.

Mining-selected wasteor tailings can bedefined as
apart of materia sthat result fromtheexploration, min-
ing and concentration of substancesgoverned by legis-
lation on minesand quarries.

Environmental statistics

Theincreas ngthreet of pollution haspersuaded both
thestate and central governmentsto assign oneof the
highest prioritiesto pollution control. Thedatabase pre-
pared for thisstudy will addressthe environmentd sta-
tistical requirementsarising from the need for environ-
menta decisonsonthefollowing, anongothers:

1. Population pressureonbiodiversity
2. Airquality —outdoor and indoor
3. Noise
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RESULTSAND DISCUSSION

Resultsof thiscomprehensive study indicated that
all theindustrial areasof the Bhimabasin arelargely
most popul ated and urbani zed. Shahabad areawas
further examined to determinethe expansion of In-
dustrial area over atime period of 16 years using
Landsat images. Finally, interpretationswere done by
combining thedemographic and Setistica dataon Land
useand land cover, effect of dust on plantsto present
theprevailing situation of theenvironment™®. Our sudy
not only delineated the importance of applying envi-
ronmental policiescorrectly for theefficientinstalla-
tion and operation of Cement industriesin Gulbarga
District., but aso demonstrated that effective pollu-
tion management.

Accordingtothereturned questionnaires, adistinc-
tion can be made between thefollowing three types of
mine/quarry and related generated waste:

+ Abandoned/old mines,

* Operating minesbased substantialy on old operating
methods,

* Operating mines based on new design.

S L

Frgure2 Typrcal abandoned quarry photograph
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CONCLUSION

For abandoned mines, itisimportant:

» toundertake stemonitoring (including land form(s),
geology, soil type(s), hydrogeol ogy, floraand fauna,
land use, heritage, overburden and waste character-
ization, etc.) to obtain aclear pictureof thestuation;

* toegtablishtrestment objectivesaccording torequired
futureland use (for example, pollutant level in soil
after treetment to befixed depending on the proposed
land use).

For operating quarries,

» For operating minesbased substantially on old oper-
ating methods, it isessentia to evaluatethe control
routine asregards pollution risks and the stability of
thetallingsandto takedl necessary measurestolimit
risks. Substantia changesin the operation and moni-
toring phasesarelikely to be necessary to ensurea
aufficient level of environmenta protection.

« For operating mines based on new design, it should
be evaluated whether theseinstallationsaswell as
their control routine are sufficient to prevent risks of
pollution or accident. Additional measurescould be
considered if necessary.

Theperformanceof oldand new ingdlationsinterms
of emissionsand dischargeshaveto beevaluated in
order to seeif differencesin methodshave animpact.
All management of mining wastedisposd facilities
must takeinto consideration long term environmental
issues. Closureand after care operationsaretherefore
of paramount importanceto lower, asfar aspossible,
thelong term environmental risks.
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