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TllIS IS TO C1'.:RTIFt THAT THE PROVISIONS OF MCDR 1~VE

BliEN OBSERVED IN TllE }lINllIG PLAN OP SARK.A:iDA MAliG.A.NESB

DEPOSIT AND VIlJi!lU.'VER SPECIFIC PIiliMlSSION A}U~RE~IRED.

THE APPLICANT/MINE OWNER WIIJL APPROACH THE CONCr;RNED

AUTHOHITIES OF INDIAN BURK.\U O.~ IJUNES sea GIabTIHQ rHE
PERMISSION •.

PLACR I BHUBANESWAR.

DA'l'ED I 28.03.1994.

ADDRESS I 5'. KHAHAV~A NAGAR

UNIT III.
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<cjACiADISr ,f..\IYRA
B.Sc., B.E. (CIVIL), A.M.I.E. (M'NING)

CHARTERED ENGINEER (INDIA)

1 .. · THE PROVISIONS OF MINES ACT, liULES .AND-R.t.:GULATIONS MA.llI

THERFlJNDER HAVE BEEN OBSERVED IN THE MINING PLAN OF

SARKINDA MANGANESE DEPOSIT, LEASE HOLD OP SRI JAGADISH

MISRA AND WHKREVER SPECIPIC PERMISSION REGAlU)IBG MINING

AND ALLIED AC'l'l'fITIES ARE R1::QUIRED THE APPLICANT

(SRI JAGADISH MISRA)WILL APPROACH D.G.M.S.

2. THE MINING PLAN OF 'SARKANDA MANGANESE DEPOSIT' OYER .A.I

AREA OF 19.60 BECTS. IN :SOlui SUa.DIVISION OF SUND.AR.GAlllI

DISTRICT, OaLaSA, IS SUBMITTED UNDER THE lWLE 22 OF x.c.u,
1960 1'0& THE FINAL APPROVAL. THIS MODIFllill PLAN

INCORPORATED ALL THE ,DEFICIENCES AS OBSERVED BY IRDI.AH

BAREAO OF MINES( IBM) ~

I Sll,I JAGADISH MISRA ,A RI:;COGJiISED LlUALIFIED PERSON OF

I.D.M. C~iTIFIED THAT ALL tHE NEC6SSARY PARTICULARS

FURNISHED IN THll: ABOVE MmTIONED MINING PLAN ARE TRUE

AND CORRECT TO THE BEST OF HI DiOVLEDGE AND BELIEF.

PLACE I BHUBANESWAR. ()~--_::_--~-- ~.-'_"_"!

(JAGADISH MISRA)

CONSULTANT & APPLICANT
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Co v "'mmsnt of 0 riesli
Depel'tJllant or st oe L 'cSt MlneB

from,
, ,

Sh ri A.K.Oas,
",ddl.Sac reta r)' to Guvt.

To

sri Jagadi ISh ril"D ra,
AtiP10: Go lU.. ahl. ,ani,
Diet: I'ljlyurllhanj.

SUb, Application dt.',6.1.79 of Sri Jagadish Mis'h.ra
for grant of, I'l.-L. ,ror man qan e s e ora ovalo' an
a re a vo f 19_.60 Heots. in Sarkunda R",f. under
Bonai, Su.b-Oivi·sion of s,Jndergatfl .dt at rtct •

. 1':".

I am di,redted to inyi te a reference to you r latter
No.Sr-,/B85!47/93',ctt.1.7.93 on the subject natad abo v e and
to say that Govetflllleht had 'decided to grant IIlning Lea s a

. ' '. '; . ~ ,

rei iiiangar.ese OA:'CO'l1er:nn e:'ree of 4L60 Hects. as decided
-~a r~i0 i in . you r fll~OU r' in S~ rkun d a R. f. un'd~ r 8~Qa i. SUb:"

" ., ~i.u-'l "
Oi"lsion.' As you,~~ to reduce"'the.area to 19.66
,H~C'~S.IYO'u ara·:.the-refo·~e i?CtiKlated'~~~da,~ pnlviso,to RJl~ ,22(3),
(8)'~'0 f th e M.-c. fldB~' .1Sl60 to Ju Ini sr th Q app I'D vad Id n in 9

J,. • r, .. 1'1 • ,. <.. .. .' "0 -\...... • • ~

plan ,Of' th-s,'araa prcpos ad tp be 'granted under mining lea5~ ,
'. ' , ) , -.' ,,'

\Jith1n"1) PGriod,of .six 810ntns from,_,.7.93 B$ intimate.d to you in
:lett,~r:No.7712 dt'.~Al6.93 ~You aIG also"_'reqoastarl to ,fu-mish

., . cd .' .. . '. . 'I' .. Y .- .

:8ppJ:O.~al. of ·G~veIfElent of :India in rospect.- of forast land as
_raQJlt:~d under Fbrest(Con3ervation) Act,191BO uithin th"l' "
8ta~uto-ry pe'riad or_'Bix i\~nths f~11in'g -~~ch- -~t)l.1,cr-appiication

\ .. ' , '. .' # • :- ~.' • , ' • ,. ;~~::~~~P:~.~~,Qr;~:~~~[~a~. ,. .: ~Y; ..

IIocic "'X ;.,~t~. ," ~l.s..or..tary··(;;;r ~va~mB1t
IJ'''~.:..; .t "~l·~~,tl·. ·f .~-.. .~.~~ . ~ . 7 ~ ~ ':.... ".,' ...... f· ...' "~ .: . -' '\ . -,

MttmJ1 ,,' No._ . , ',5rl .. 8f)IJb an B BlJa r, t...~.e: . ,~ " - ,c, ',_

'.,'/~', ~PY',fONa_rdod'ta the Coll~ctDI'-,~ndarg3I_:.o/Director uf
:r'1i010g an,d_,G8'?Jpqy,_O~_~_~a~ LfJb~_\J_an8_!HJaI!()-.8_2ut 't 01 roctb r rlinas,
K~ira\for info I1llatlon ' and nacB~sary actlon~ . ,

._ .. -
------ -



GGV:t:B.N!vili.NT CF INDL~
MINISTRY OF MINRS

r.:n IAN bUREAUOF hU!:i&C; a

NooCJU./SG/Mn/~lP-318 234/4, AJC Bose Road,
Calcutta 700 0200

Dated September 24~ 19930

i

To,

1Vs " Jag adI s h .Misr a
At/P 00. : Gor umahLsani
District: hlayurbhanj
Orissa
Pin: 757 042.

Subo Mining Plan of Sarkunda Manganese Deposit over
an area 41060 Bects in Sundargarh district,
Orissa, submitted under Rule 22 of Mal, 1960.

On receipt of.your above mining plan on 1106~93D the

deposit/area WaS inspect~d on 708.93 by £/Sri D.Nag» Dep~ty

Controller of iJ1ines and M..Sengupta, Senior MininG Geologist when

yourse1f:was also present~ On the basis Of above inspection,

the following deficiencies are obser-ee d in the mining plan" You

are, therefore! advLse d to modify the mining plan a ccor dI ng Ly and

submit the modified mining plan duly bound in six copLes ...ithin

60 days of this Lett er for further cons-Lcle r at Lon at t hLe e nd,

,.
"""'0 . """,~~~

hi"'?.- ,..
along .:it hThe salient geolOgical data of the trial pits

its location on geological plan etc. carried COlllt by the.

previous lessee if available should be incorporatcdo~/

On the geological plan, grid Ld nes , bench ma.rk 'fiith .aLi

locution of the existing and proposed dumps~ etcg have not

been s hovn , .Usc the different litho units s houLd be shown

with proper colour schemst There the plan 9hould accordin;ly

be modified by sho\'{ing tile details indicated above" The

2"
,; .vhn~.

-rr eau of Mi....

gcolo~ical plan should

r .~.[,': ) " 5."t,.,)·,.'c,) .. ('~ :'.:.
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should be proposed ph a s e w f s e Zy s a r-w Ls e f or site NODI and II
for better understanding of the deposit and the exploration

repont should be submitted within the ter~ cf the mining plan

i..e .. fi va years.

On the geological plan, the :t.on~ of pr-o ve d and probable r e s e r v e s

should be demarcated e F~rther there is a Variation On the ore

reserve Ln d Lc a t e d in the summary are 'I'abLes ncie3 & 3A and the

Cross sections i~dicating t~e proved

and probable zo ne s f or Site I and II should be incorporated ..

4. Rule under which the mining plan is s ubmf t t od , .na zae of the

deposit, extent of the area 01a). name of the Consultant and

date of the report should be incorporat~d on the cover page

a11d tit 18 P ag e 0

Since the Lea s o area is in forest land, l(lb~l status of tho

f or e s t, namely z e s c i-ve d , un c Las a ed ctco and name of the forest
di v i s ion, forest block, compartment' et c , should be dLs cu s s e d

under this ~ara.

a) K£.X_Pla~ should show all the f e a t ur e s as r e qu Lre d

under 1'.I.Cl.,\l HJi;8.

l::) SurfacB Plan e rrc Los e d , does not show the crid 1i1l05,]

co n t our s and other cetails as indicated, in liule 28(1)(a)g

including different types of f4rost lands etco Hence

the surface plan should be SUitably modified aud

enclosed with the ruining plan"
.. ---"

c)

b~8n enclosed with

IT!inin[ plClT:£

i :I ) P 1 v" t c s 4 a r 4 h t '1 c e n c I 0 sod H 1.t 11 the hl:L r;i ;1G ~ 1d. n



thelit houni ts andshDwing

benches with t~e;lr,R~i (lpprDac'h "roads,
.' - .' ~

interval, grid lines et c-.. Accordingly s.e pa r a-te

de'~ign plans for -each year should be sublliitte,d'b'

(d) At least" 2 sectiDns sh()wing the yearl:y positions
,-,!:, '

the benc'hes together with the l.itho un tt s should

mining'

regarding requirement Of

should be include~.

CalculatiDn Df cD~sumpbiDn Df explDsives etc. should be

incorpDrated in the mining plan.

Deacr ipt IDn regarding waste dispDsal given in par a

not include descriptiD~ regarding all the sub~head1ngs gl~e~

in the Dutline of mining plan including generatiDn of ~O~~

gr ade or(;l'o Therefore, this chapter s houLd be suLt ab Ly :aodifiecl!tJ:

ll'() Lnvent Dry of f Lor a and fauna in t he lease are a and Buf! er .zDne .

s houLd be 0' bt ained fr om forest depart ment and giv en 1n t.ha t~xtp
while dOing SOt number of trees available in different clust~r

of vegetation within the mining lQ~se area and beyond



.~~-

"year in the past arid those'
proposed ~o be
indicating the

earIllarked et c.

l~o I_It< a

:Enel :

recovery

problems. and

prese-nt cOlldi{ion' of exls·ting quarries, dum!?!;,

v e ge tet Lo n e t c-,

Since the area falls under reserve forest a separate E,o!l.p,1I

should be p~epared as

suitable and adequate number of monitoring stations in core

zone and buffer zone as psr the direction

seasons for ambient quality monitoring of air,

11,918e level. ctciii

The following certificates

modified mining plan :­

(a) DGMS
(b) Cert!f Lca te of correctness of the mining plan from. RQP

(0) IBM cart ificate as per e nclos ed fOl'Jlat(o

Ona copy of' dr9,-ftl_
mining plan. ~- ""'- Yours faithfullYl

~--. ~
• r oi~) l, ~-D\?\ - '.»oe • <\y,Ycy I

-a..aor'~l. -' " _--ol)tti'" - (T .BISW/\S).....' ~t-...\IItfl_-o Regional Controller of M.ines
Indian Burenu of MinesJAGADEfI ]dURA .

.:REGN, No PQP!I..~ AL O-'?ji~1 ,\" "t~ ........~.





Commen~s made by Indian Bure~u oJ Mines on the draft Mining Plan

of Sarkanda Manganese Mine submitted by Mis Jagadish Misra. The

said modifications have been incorporated in the final Mining Plan

as under :

1. Para 3.3.1

Tbe salient geological data of the trittl pits along with its

loca.tion on geological plan etc. carried out by .~he previous

lesse~ if available should be incorporated.

On tho geological plrun, grid lines, bench mark with RL,

Locetion of the exdsting and proposed (lumps, etc. have not

b-een shovn•. \1:>0 t!:le different Ii tho ani ts should be shown

wi th proper colour s cbemo, There tr:c pLn.n shouLd accordingly

be modified by shovf.ug the J.otai13 irJd±cntcc! abov e, The

Geological plan should be supported 1o'itil IJ and IS paas.Lng

~hrough strategic points.

The geological data of the t.rial pits, their locations
on thg geological pLan and other exploratory works ce.rried

out by previous Les s eo ar e not e.vi·ilt..ble from appropria.te

au thori ty.

20dified geoloGicol plen (Fig. 2) incorpornting all tho

laentiouud i t eras a r e Inc Luded and described under the same

p&ra. (3.3.1). The dt f t'er on t, li t.hoLogy are mnrllfld on the

geologica.l plan by using different symbols and coloured.

Longi tudin. ',1 sect.I cn and trnIlsvors0 section (Fig. 3) along

two strategic points marked on geological plan (Fig. 3) are

provided. Proposed dump sites ar e ahovn in Fig. 6.

2.

Nothing hn3 bc~n proposed under tbe future exploration

programme. Trials pita nt a regular interval of 25-50m should

be propo sed phasovisc/yearwise for s t te No.1 and II for better

understanding of the dapo sf t and tho exploration report should

be su bmi ttod ....ithin .tho term of t.he ;]Jining plan i.e. five years.

The f'ut.ur e expLor ut.i on sc nocuLe cu rr Led out by Leasee

over the ur ea dC-lioriboJ in d!Jtllile under the 8~~e .1t#fi (3.3.2)

,~{)rR..d.~••• P/2
c .- :"","""



and phasevise/yearvis8 programme over site No.1 and

d te No. 2 tabulated in table No. J.

3. Para 3.3.2

On the geologic~l plan, the zone of proved and probable

re~erves sbould be demarcatGd. Further there is a variation

on the ore resSl've i!lliicated in the SUtillDliXYare Tables Ho.3

& 3A and the aame should be corl'ected. Cross sGctions

indicating the provp.d and probable zones for Site I and II

should be Lncor-poru ted.

The proved. lind proba bIe r eserves zones for the deposit

~re demarcated on the geological Ma~ by different symbolic

line Rnd discussed under the para 3.3.2. The reserve

calculation va~ checked and provided in table No. 4 and

table ~o. 5. The proved and probabl,. zones for site No.

and site No.2 are demarcated by some symbolic lino on

geological sections, Fig. ).

4. Rule under which the mining plr.n is Bubmitt&d, name of the

deposit, extent of the arOQ (Ha), name of the Consultant

and date of tho r~port should be incorporated on the cover

page and ti tle pr\~e.

The mining plan 1s 8ubmitted under the rule 22 of

M.C.a. , 1960. The lessee intends to mine Manganese ore only.

The extent of Brea. ias19.60 hectares. 'fhenl!.ll1eof the

consu.Itunt is His Jnglldish Hisra and da.te of submission

EHreh? 1994. All the abev e 1nfor~utions :LretDcorrorated

ill Hining 1'1<111 un« also cover PU:_;I) lInd ti tle pp.ge.

l j';" --

5. Para 2.6

Since tho lease ureQ is in fo~est land, legal atatu8 of

the forest, namely roserved, uncLa ssed etc. and name of

t~o forest division, forE3t block, compartment etco should

he discusaed undor this pare.

All thl) n so eas ary informations Ilvl1llable un der i tara

in No. 5 of your c."".nt. Gr. provided in~.~.

~ ,Al~( 2 ) Contd •• ~~'-:B/3
_Qt~-;,,,,, , "rea- ...

.._~ .~_.": .:5-l}o. ,,_'



6. Plates.

a) Key Plan should ahoy all the haturu Q8 required under

acna 1988.

The Key Plan (Fig. 1) is modified by including only

those features which are appropriate for the site as

mentioned in M.C.D.U. 1988.

b) Surface Plan enclolled. does not. shoy the grid lines.

contours and other detaila as indicated, in Rule 28(1)(a),
including diftGrent types of forest lands eic. Hence the

surface plan should be suitably modified and enclosed.with

the mining plan.

A modified surface plan (Fig.5) has enclosed with this

mining plan incorporating all the deficiencies.

c) Plates 4A. 4b, 40, 4d,

i) Plate 4d has notrbeen enclosed with the draft

mining plan.

it) Plntes 4a, 4b, 4c enclosed with the mining plan

does not carry any meaning. Therefore, yearly

pit design plans at the end ot 1st year, 2nd year,

Jrd your, 4th year as yell as 5th year should be

prepared shoving various li thouni ts and posi tiOD of the

benches -with their ilLs, approach roads, contours at

3-5 m interval, grid liqes etc. Accordingly separate

pit design plans for anch year should bG submitted.

A details layout plans (design) after er\chyear ~'" i,.•.
operation of the first fivo years plnn are provided for~~fi

both the producing quarries. In the y ea.rvi se pit design

which obtained from General lnyout plan (Fig.6) by

enlarging those parts of site No.1 and site No.2 only

vhich will bo effected during 1st. five years into 1 I 400

scale (sea 1'1g.7 and 8). The yearv t ee designs incorporated

mIne approach road, position of benches , contours at 2m.

intorvnl» grid lino etc. and other surface features (See

Firgsc9-13 for quarry No.1, and Pigs.14-18 for qua ry No.2)

( J )

nt'e provided in ill! fj re-vi sed mining plan.



d) At least 2 sections shoving the yearly position ot the

bench .. toge1.h.rvit.hthe 11tho uni tos should be drawn and

enclosed in the mining plan.

Por tiT. years layout ot two quarries namely Quarry

Nos. 1 & 2 two sections for each quarry shoving yearly

position of the bench •• with lit.ho-unit. attested in Fig.ll,

Pig. 13 tor qdar~ No.1 and Fig. 16 and Fig. 18 for quar~

No. 2 respectiTely.

e) Dump plans and sections of the proposed dump haTe not been

incorporated in the mining plan.

Dump plan and sections tor proposed dump ait.s are

made and incorporated in this plan (See Fig.19) and discussed

briefly in chapter VII.

f) Environment plan has not been prepared as per the details aa

indicated in Rule 28(5)(b) of MCDR 1988.

The environmental plan (Plg.20) has been prepared

incorporating all the applicable informations provided in

Rule 28 (5)(b) of M.e.D.R. 1988.

7. In para 4.1, how the pitp 1 & 2 will be developed by torming

benches in overburden and Dre need to b. spelt out indicating

number of benches to be worked evo~ year in ore & O.B.

Aooordingly the paragraph should be modified.

The required benches for 1st fivo years to re~ch the

targeted production fire discussed briefly in para 4.1 and number

of bGnches in ore nnd overburden roquired for eaoh year are

obtainod trom table No. 12 and tabla No. 13 in this modified

version.

8. Para 4.5.1

Detailed calculations regarding requiremont of machine~ ahould

be included.

In ths modified plnn an attempt has bGen made to dra~m a

dotails calculation regal'ding requil-~m'<lntof maatp-ne-rlesa.:re

inoluded under the para 4.5.1. '

( 4 ) Con td~ ••• p/:,'



13. In a separate chapter, various conservation measures including

recovery of sub-grade ore for blending as veIl as develop.ental

problems and solutions thereto should be described.

For various conservation measures like recover,yof sub-grade.

ore as well as developmental problerus Bnd their solution are

critically delineated and illustrated briefly under separate

chapter XIV.

14. In a separate chapter, the conceptual plan indicating the

future development during the next 10 years and 20 years

together with the envisaged reclamation measure. should be

desoribed. This should cover the folloving aspects.

a). UltimAte extent and size of the pit/pits.

b). The final slope angle adopted.

e). The post mining reclamation and land use pattern.

d). Mineable reserves and anticipated life of the mine based

on techno-economic factors.

h conceptunl plan incorporatine all the headlines as

mentioned in serial No. 14 of your com~ents sheet are described

in chapter XV of this revised mining plan.

15. Add a few re~resoutaiiv~ colour pbutogruph of the area to shoy

the present eond.Ition of existing quarries, dumps, existing

vegetation etc.

Seven number of representative colour photographs are

Lneorporut.edin the modified mining p.lan in appI'o,Fiate paze, of

different chap t.ers, These photogra.phs lI.ra marked as Fig •...r"tj'"

Fig. 5, Fig. 6, Fig. 9, flig. 10, :F'ig. 26 and Fig. 27.p.f J-' .

16. Since the area falls under reserve forest a. sepo.rateE.M.P.

should be prepared as per the D.O.B. guideline, by establishing

suituble and adequut.enumber of monitoring stations in core zona

and buf'for ,zone as per the dd rso tLon of wind in different see son a

for ambient quali ty roonitoring of air, lmter, solId, noise

level ate.

( 6



17.

The Environment Management Plan (E.M.P.),Chapter XIII,

of this revised Tersion was prepared incorporating all

the necessary particulars obtained from D.O.E. guideline.

Special attentions was imparted on the ambient quality

of air, water, solid and noise levels at different

monitoring station over the core zone and buffer zone

as per the direction of wind. Necessary analysis reports

for ambient quality of air, water, noise have been
furnished.

The following certificates are to be incorporated in the
modified mining plan :_

(a) DGMS

(b) Certificate of correctness of the mining plan

from RgP

(c) IBM certificate as per enclosed format.

All the mentioned certificates are furnished.

~
Af'Pfi.OVEB

(7)

..~:~\~,,;' '.
'\~4:an J'llNaU of ~1,iMI.



CON TItlJ TS

PART - ONE

1. CBAPT~..:R- I
1. DTRODlJCTIOM.

2. CHArTEli - II

2. GDEB.AL.
2.1. Name and address of the Applicant,

2.2. status of Applioant J
2.3. MiDeral which the Applicant intend.

to aine J

2.4. Name, AddNU ani aegistratioD; Number
of the person vho Prepared the
Mining flail J

2.'. N&ae and Addre.~~ of the Prospecting Agency,
2.6. Details of the area •
2.7. Period for which Mining Laase i8

r&quired J
2.8. Infr9.structure.

3. CHll'TER.- III.
3. GEOLOGY A.'iD RBSEliVE.

3.1. Location~nd Physiogr~vhy;
3.2. Geology c Regional Geology L~d

Local G~logy J
l.l. Details of exv~oru-t.ion ,-

Jlready eerried out. Proposed to be
carried out ;

Method of Estimotion of Reserve

Gf'!ologic"lResGrve atnd Grade a

SUmmaroy of reserve, grade of
M6Jlgano5~ ore J

~~nerableR~8erve and Anticip~t~d
life of the Min0.

4. ClilJ?TER - IY..

3.5.

J.6.

4. MUiDW.
4.1. Yearviso Development for Firvt

Fi vo Yea.rs ;
4.2.
4.3.

Yee.r\t"i~Hl Px-od'.lo"iion for First Fivo Yee.rs
PrvpoBcd Rtl.tll of P ro duct.Lon ,,'ht!H. th,;
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CHAPTER - I

1 • lJiITRODUCTl9! a

Manganes. ores assu •• 6 high order ot atrategie 1mpor~ce

because of it. indispensabl~ lole in me~allurgy on tbe fabric ot

which rests the n~tion&l eCODO~. It haE ushered the deTtlopmen~

af these etrategic minerals 16 our country since last few decades.

2~oper resource eT~lution of the minerals h&V8 bean undartaken on

priority basi. by different Central and state agencies of the

country. Modernisation. of Iron and steel 1'1a.1lt,s coupled with
growth of difterent sponge iron unite in the recent PAst bAs

incref'.eec. thft eOllsompticn of thh !t.inarli'.l f,lsQ. 1Jtili~tion of

M&nganeoe minerals is extensively m&de iu Battery Industry,

Chemical Industry, Glass Industry and explosive units ete. in

add! tion to Fl'olitie ueee in Iron :lAd Steel Industri~!J.

Incidentally major manganese derosits of tho state are

A3sociatod ~ith Banded Iron Por~~tion of Prec~mbrian age alldare

Qainly confined to J~mda-Koira velley of tho Iron ore b91t of Orissa.

A total reserve of about 21 million tonnes of Manganese Qre vith

cut-off grade ~s 25~ has b~en ~timated by Geological Survey of

India du.ring 197' in Ori88& out of which 5..95 million tonneil,

5.78 millions ana 19.2' aillion tonnes are

indicated a~d inferred.
cnte£orieodas ~ured,

«14\\ld
"s'PftO'lr;..fI

TU0 aroa 8arkenda MftnganoSG deposit o~ Slln~argorhdistrict

for lihien tho mining pLan is being prepa.red, exposes rooke of Iron

ore group. 1'langnnese deposits of tho are&. ere noted 1.0 be intimahly

a.s$oein.ted 'tli th low m9t6l:l0rphosed cherty shale/phyll! te fo:rmatiO!l1'J

reprcsvnting the l~wer str~tigraphie sequQuco of Iron ore ·group.

TI1~ rogion, ravrescnting a PQrt of the 'Iron Ore Bali' h~ been

explol'~d dnce 1934 by Jones and ~s subjeoted to d~ta11 uploration

end e:q>loi taiion by number of CCllt.!·f).). and Stl1te agoueie$ ::;pecUic&,Uy
fo).,' Iron and }hmsnn0sEI (lA'ea.

Th0 KpplieQ r..r~o, undo r rdarenco, heinH (:!x};llol:'0d. and (lxploited

for Hnngllileae by IJl.'t<lviou8 lesseo HI fI Aryan Hining and Tru.ding Corpo­

rot-Ion Lt,l., hlH; hGlred to-:Ca.thvr tJUfficieri'i, infol'Ou.ticns 011 the

oocu r-cnc e of lll<\r>.g&llf.HHi deposits, ba sed on l!htch Sri JagMllf.lh lUIH'~

~.
)

<:>



bas applied for mining lea •• 0•• 1' tbe luune uea tor manganeseor••
of sundn.rgn,rhL'istriot Orissa and th~ 1.a.e vt.s tranted ill t ..TOtlr
01 Jer. Jng~uish IUsI''''' and the let.ter i8 encloa.d yith tili. aiaiD8
plan. Several numbers of quarries a.ndexc&.Ta"Uon. (trial pita) are
IilllcGuntel'a<i ill thu "-r~l1. ttd f!rea <luring the preunt investigation

,.-hieh hits hol;£d to ha..H; dO explici t iciee.g regerdian nature of

di.pes! tion Qf ore bodies 6lld has beCOl!l9 the ba.si5 1'01' preparation
of this r1t.n.

The appliean t Sri Jagadish Hisra, & A.r-'l.l.E •., Minina
Engineering CQrtiHI!!l.t~ hold~r t:'.3 0;;'):1611('u:periencv in mining of

Iron. China Clay dqpcai ts et,q.

'fh6 M.'loguese mined from this mine i~re mainly marked to Iron

and Sto~l Indu3trieg in our countr,y.Ho~~vert vith the installation

ot several small Icv,le Sponge Iron Plants in tho nf.ligbb~uring Cl'(f3.

and duf!o t,i) mlHle:rni$~tion of 3eve.ral S-r.ed 1-'ll'.nh. it is blp~rati",e
that. the .:ieQ..'!.ll(l foX' men8~i!lso in tho country Yill inc:rO!f.S8 'to e.
gree.ter extent. Tbis has beCOI!J9 the Ine.in baeltdrop of thQ pr(lsont

applioant to oporate a manganoso mine over tho said aro&.

-:-)~~-
'---- /
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CHAPTER - II

2. GENERAL

1. Name and address of the applicant &

MIa. Jagadisb Misra

At/P.O. Gorumahhani

Di st. MayurbbaDj (ORISSA)

PIN - 151042.

2. statue or applicant ~

tho applicant, a qualified Mining Engineer, is a privat. individual,

actively engaged in mining activities in the field of Iron ()re,

China clay tor over 20 years.

3. !1inerel "hleh the applicant intends to mine I

Manganese ores only.

4. Name, Address ~d Registration Number of the parson
...-ho pupand the Mining_ Plan I

Sri Jagadish Misra, B.Sc. n. E. (Civil Engineer)
Chartored Engineer (India)

A.M.I.E. (Mining Engineer)

aesiding a.t I ". Kharvela NSisr, Unit III,
BbubanesvQr- 751001 (Ori8g~).

Regietration No , BQP/CAL/042/81A, valid upto 10.12.1993

This mining pl~n vas prepared ~~th tbg co-opu~ation of

G«;Iolcgist Mr. Ashoke Sh\!th.

5. Nam0 and Address of tAe prospecting aKeney :

The applicant has Gtlgaged experience Giflologist. and Surveyotf to

Tho 1eaS0 area of Stl.rkanda )itJ.nganesfi Depod t is 61tU&toed in Sarrur.ndQ

Stcita For9si "mder the Police ,station K.oi:r~, in Bona! J:ub-Division of

SUfide\rgl'trh Diztrict, OriSlH'I.. "'he a.l'0B oomu within Su:tvEtJ' of India

topo Eilieet nuaboz 13 G/i (Fig.1) vithin 85°10'_ 3,015'g 16ng,. and

21°50'_ 21°50' N lat.

OHllOJi: ship/ 00 cu.p~::.:!._
R~HHll"Ved Forest LrcUld
0niiraly uuu~r Stnto
(h)velrn:-Il~nt"

---- -----
SuUdareBl'h, 10i fa
OrissC!<.

413.412 Acrc,!j or
19.60 Hcoi,.nl'Ga.

~\ -,

//::__ /

- _ - _ -- -----------------
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1. ~.rlod for vhlch Mining Loase is required I

The o.pplica.n1i intends to york on a long terll plan so as to have an

etteetiTe optimum utili.ation of the resources. Rance. it is

necessary that the mining lease period is d••irable tor at leas~

30 years.

8. Inirustructuro;

The leese block under r&fereDCG cOIvering an area. 19.60 hect.ares or

0.196 Sq.Km. is located near south of Tensa ~d West vast-south of

Korapa.nipahal'(RL B13 10) at & distances of a.oou·t2.5 lUn. and 122 a,

respect.ivdy. The P. W.D. meta.llic :nain l'Olld passing from Tens8, to

Koira 10 at a distance of about 1 Kw. from northern side of loase

Area and is further connected by sa unmet2.l1ed and fair ye~t.be.red

road trom mine sitoe to tbl S In!l.in. roa.d. The nearost railhead is

Barsuan, about 25 b. from the mino dte, which in turn eonneet.ed to

Bimlagu'h Kiriburu branch of South Eastern &nilways. There is no

el~ctr1city facilities ~t the mine site, though Oriss~ state

Electricity Board {O.S.E.D.) supplied electricity to the nea.rby

pLae a 'fetlso. and eloctricity is also available a..~ DengulA which im

situated &t a di0iance of about 4 KID. north-G~8t from lease area.

'!'b9l'tJ!at'G no villages and other :rela.t~(l nfJeeaslJ.ry lnfrastruetural

faciliiies llwaila.ble &i the lI'HI'!:la area. as it cceur ed entir~ly within

tho Sartlil,lloa i1.e!s~I've]Porest. state buses, priV1l.t0 buses end othsr

trnnsport fccil! tieeJ are ll"nl.ilnb1t.l only f!:om 'l.'$"'!iif~ anrj. D<llnguh..,.

It is pl'OII(Jaeii t,hat opencs.i9t mining methods will 12* adoptod and the

m!n<1l':dill run l11~mH~lly. 'l\I'H~ tl.·!'i.nsportation of o r e s from mine to

~ailhG~d vill ~ntirely depend on truck/dumpers •

.--~---'0. --_
~/

.i
., . '.



CHAPTER -111

a, GIWt.061 AND RKSERVE

l.1 LOCAfION,

The Sar&andA Mangan.58 Mine haying lease area of 48.412 acr •• or

19.60 hecteres 18 looated betwoen tbe co-ordinate. 85·'0' to
8'°15' E longitude and 21°50' to 21°53' • latitude vithin Survey

of India toposheet 73 G/1 (K.F. I 1.'0,000) (Pig. 1).

1.1.1 PlfiSIOtlRAPHY ,

S<!IrkandaManganese d.eposi t. is al tuat9d on the nort.h eaahm aloP4

of a hill (R.L. 720 m.) adjacent to the Korapaui p~h&r. It i. &

hilly .rea comprisillg nveral hUls md valleys in beheen. The

present lease block 1s only 19.60 bectares uea occupying north­

eastern part (If gradual slopping hill (ru., 120 m. > • A v&11ey i.

situB ted in t:oe vestern side beyond the lease &:"8& and is traversed
by a se!\sonal' naHah trending NNE-SS.9 originated troa tvo tribu1a1'Y
of Korapani pahar (HL 813 m.) further southern part. This nallah

flows along th~ Tall~y and meets &. another seasoaal nall&b named

Janghst nallah "hleh is f.oring along the Be boundary of the lease
block. (trending roughly E-W)~t tho much lover level. These entire
drainage system ultimately flows to $Qrluuula Radi, situated for

southern side of t~e area (Fig. 1). Besides these, there are also

somo impQl"sist0nt and s(!aaonal Dallab:l! in the depreulon$ of the hill

slope (northercly) created between neighbouring spur end mounds.

In general ogradient of the hill is g(mtler in DGrth east~rn put
than tho other sid6G of tho lease area. The elevation differ~nce8 in

this block is 100 m. baving lowest contour 600 m. above the mean sea

ltlvel..Maagan@se 01'41 elepoai t.ic!}t@oli place Boar tbe eurle-eo along

the slope of th~ hill.

3.1.2 The lense block is located vithin Snrkanda Ra~rvQ Porest, as a

reBult, 'there c>lr0 no villfigl':l8 within the loe.sG! hold and also

surrounding tht'! lease area within a radius of about :3 Km. The

a ee.r e s t, tovnship is Koira n.bout 10 Km .. from min0 &i tie end the e r e a

"lI'fi"lljdol.is 81 tUttted 3000 full. l-Jorth of s~rktl:ndl1l. ~ nd!. " ,

).2 ~Q!.:
3. 2.1 ~J1...!ollal Geol2$Y ,

'l'uo slightly Nebmcl'phosed "(l1oft-aie nnd f!lodirtH'tllh:ry 60\.flltmCC of rocko

oocui'ing in tHlG r<.rotlIlClthis: 10il50 c.r~&. b61on~s to the Iron or*

eorl'~ (DhBrv~r oqu!vBlcnt) of Precambrian age {Jon®s 19l4}. Tho

strilti;:;raphy ot' tt~h rogiO[l c.eta.blhhetl by Jos@lf; "934) 40m fI, it}llri.
.~ =:;:;---, ~. .:cf~,)
.___...- i '--......_'-.__ .. vf-1:rst.tcn~ li.r;;b of tI,l? nortlle:rnly ph'J.flt,:iq{ ~f:IJnjJGt~!c ~Y4,~1d'rilJ:i1l

.f. .r _.' ,-_.....,,-.,-~~-
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which is otherviso known &8 famous 'Bonai Synolinorium' vas

modifiod by the later worker. like Dunn (1940), Mishra (1961) and

Sarkar and Saha (1983). Hurt" (1975) haa suggested an altogether

different lithostratigra~hic succession based on his studies of

the western limb and the sout'hern part, near to the cIosur-sof the

major synclinorium which is as follows :_

Kolhan Group

Mixeu facies formation

Upper shale formation

Banded Iron formation

1. Banded shale member

Volcanic formation

2. Black sbaLe .member

1. Chert shale member

3. Finely banded Jaspillite member
2. Coarsely banded Jaspillite mt3mber
1• Sbaly member

1• Basic lava. member

Koira

Group

Basal Sandstone k~artzite.

Singhbhu!!1 and Bona! GrRni te wi th enclaves of metamorphosed sediments.

The regional stratigraphy as postulated by Sarkar and Salls. (1933)
is given below ;_

---------- Unconformity _

Singhbhul'll gran! te (3000 Ha)

---- Iron ore orogr:my _

Epidiori to

Iron Ore
Group

Upper sha.les .....ith .santistone and vo!c:\niC3
B.H.J. with Iron ores

Lower sheLea tuffs and acid volcanics

_____ Unconformity _

Oldol' Hatsmorph!c 'fonaH te GneI s s (OH1'G3800 :ie.)
---- Older l-let-n.mOl'Ilhic orogeny _

Older met!l.L'1orphic t<troup (OtiG)

Baffie intrusive, CalC) - Magnesicl1l Hotasediffients~

..'"
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From the strl\tigraphy, the 11 th(junih 01 the region can be broadly

c&tagorised into the followings a

i) Basicvolcanicrook$, 18v~s Dolgriteetc.

H) Iron er ea formation, .stratltorm deposits sucb 1115 BHQ/IDlJ.

iii) Al"gill:1.ctloUII suit at rocks (such tU phyllite/sha.le) which are

the host rook of m.c.nganese minera.lisation too. Here, only

no.tili) 141traceAble in the leasehold ares, i.e. lower number
of Iron ore series.

).2.1.1 The rocks are profusely weathered And ere readily identi£iable by

the preB~nce of la.ter! t.isation. Iron Ore bodies are generally

loca.ted directly on snaloJ!l. Such lover number shalo oecil$sionally

contain tho manganese lDineral13ation too • .!>langanese mineralisation

381 famous "aon~i Syndlnoriulll". In ge.llQu,l, it Ls cODo(}ntr&.ted ill

the trough of both regional and small scale synclinorium. Cross folds

and eUPfJl'hrposed folds shovs "the best aite for eeonol:!lic COtH.HJ.ntratiOl:!

of Manganese deposits.

The essential footors requiysd for the tOl"'J'h1tion of Il'HmganC$li: deposits

as postuluted by field observation are 1-

i) Mangfr.neterou$ Ilr!lillnccOtls sediments (sllale/phylli te),

U) the (lxtento deg:;,ooe a.,s WGUas th., intensity of

recrystallisatlOD,

Hi) thQ tect.onie net-up of the host rOCll~3~ and

iv) the intensity~nd da.rea of weathering.

3.2.2

Within sirJal1 <nr.tent of tho leflto6 area, lithological sue e e e s Lou of

tho rocks and delineation of local ntruct.ural Variations (if any)

which govorned the ron.ngo.n.a30 minfilll"alisntion is not possib10. The

lithotypes pE'(l8ont ill the leasehold tU'o Illninly altez-nation products,

i.e. Late4~tc. Bilicifi~d ¥hyllite/~hs19 (momtly docompoBed) ~d

alluv:h.ll!l (soil). Lf&tori te~ a!"o re(H'11!Hm'hd nod co:,:,;pnet (Cong;:;.) oecur0u

of ebale p.bbl~lp lateritio masaes, limonitoa etc. give rise tu ~

conc1omar&tic products of rec~Dt origia. Thea. cODRlomorat1c deposlt6

(lOIl.tn.inB tcom",0);.j)loi ta.b!o lJHHi/tlllHiS9 depGsi te ~nd er e n.jHHHHl et tb~

tUJ? or t!1€1 bUlso Coue1o;::jQ:t'(.te also oc.eUl'c(l il.t the Lcvo r part of th0

hill ~l(lng \71ill deeowposcd phyll! tti:Jw !t ill very clonr in tbo fi~ld
{l _

thl~t f3iz:o of th{:tlli.l b(jul(l$r~.(CfJ1lb'h) T{)duilOd don&, ttl'" !'l1,0EH:;~
<M \1_,.:<1<'10
j -_.-:,,-'

- .,' .• Xinoe. .:c~,
. ')1 l"'~' 1

Rt,"~'(',,,t' ~"':,::~ c~f ", ':'i.:~"
... A ". ~-, ~.; IJ,. , ..\.}\~'."_.
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Alluvium soil tlH')utth rare io recorded ('1,t tho lower level beyond

tne lease block. Due to Pl'otused decompoaitioD phyllite/shales

haTe lost their physical charaoters, {ntemal st.ructures and

ultimately given rise to 90il vith admixture or lateritic

pebbles. Boside thc&s roek types, quartzite is also present at

the higher loval where m~ganaso mineral a ~re also recognised.

Different cited 11 thotypea are identif ted and properly marked on

the geological plan (Fig. 2).

3.202.1 ManganesG deposits OCCUl'O within the roeemented laterite (Congo)

and Blso vithin phyllite/shale at variable dept? Lateritoid

depod ts of tvo types lire present in this arot\ which al'togetb.er

contains c.bout. 30% of th» totu lease block. One of such 'type

manganue u@poai t occ~rlng vi thin le.teri tic Classes and other oae
is occuning vi thin U!1d~rlyin.g silic.iUed. phylli Hc sha.les.

Of these, the deposits within laterith capping are of lateritie
origin but derived frna the underlying a~nganiferous sediments.

the depo$its within the phyllitic shales may be of sodimentary

origin na indicat$d by ib~ conformity of the ero bodies with tho

110$1, rocks and pX'e@~H1C:e of contiIHlO'l1S planner i'oaturea vithin the

deposi ts ...nd th9 host r.>ocl~r3.Float ores of both types as m~ntion.d

UQ pre5~nt in this region. FrQbsbly folds hi.va played l~ import&ot

rolo in bii'iBgiuB' the O~ bodiillS to th~ ,mrfil.ee or naal' ~tu·.fltce.

l'hlil h.tori t.old mHn.g&ne~e Ol:t1i dapos! is ?:€1l'epr odue ed pl'obably due to

l\I..lld gi'7~ ri ~e flo!l>t OT{) dopod t,s., On thl';:l basis of trial pi h~,

presence of .flont, ox-aa <>.nd geological l<_~owledge9 th~ l£iarlgl1neil1~

bell.ring ~(H}I}HI jJr(! marked on the glilological !M.[.l (Pig. 2) end found

thl'l.t 5.34 heats. ar00> ~ithin tho l@ti.seh()!d i~ Hl'l ore b~eringe

'.2.2.2 'i'n0rfi) ar(l 'PI'QfUlJ0 Gvidoilces of s'lJ.ff&oi.-..l vel'l.tharing of thiill

sad:ll'llfilntsin th0 lec,5G ar se, H~IHl(O , thi& ott! tude af tho becla

",d.thin thQ If)Il.~~hol.d is not p'H1dble. But att:l.tude of the b®tlnl

outdd-.e the !.HHH) bl\llcK illS pot.>e'>ibh lE.ud alsQ the l"egional dip­

strik0 of tho Dild. i2 kno~ru j'ZQlll 11hratu:ro. 'fherefol'(;l, it Cl.ll'l

rel§cnahly be IH3t'n31:;0d thu. t the g(;)lHH·a.l trend of tlH) plillrw6r aletli3ent~

i·

.' ..... ,..:.a,.
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).2.2.3 tbe lithotypas and tho mineralised &On88 are desarcated in 1ig.2.

The gradational bQund&ries among the lithounit. are establisned

on the basis ot fieldwork during periods 1992-1993. Geological

seotion (Pig. ) aloas two atratogic pointe AD nnd CD are made
for establishing the lahral end vertical extension of tho

miller~li3ad ~ones and other lithouni~s.

3.2.2.4 the manganese ore meet. ill the prosent investigal,ed Q.l'e-a. in

mtlasivG, ha.:d OT0S consist of mainly pyrolusite end psil~melan9

!!!!:!d ore I 'fhe ores are genl!u'nlly of st.H;! bla.\1k coloured,
oOIllpact. massive sometimes fillaly lamina.ted. These e r e lUR.ps show

b~troydal structure h&ving moderate spcoifie gravity (3-4).

])11'ierellt l1bllped of these lu~ps Qcc;ured in later! tic capping l

1\ S fJ. float ore and &190 as dissipi ted masses within phylli tel sbale.

3..2.:; Overburden RJld ililA eats ,

Overburden r..nd raj eats thn.t Ifill b€l produced duriniI mining

opera ti on generally consht of In.terH,t;., silioified ahale/phylli te

quartz! tic rocl>t and. deeompoeed soils. I1Ht lateri ~ eaccun h~red

during operation is mostly friable. The thiclmass of tho overburden

vall'i:lis fl"Ot!! 2.2m to 61!!:o as d(,rt~l,):;"1ined from 1.rial pi tt) lind

geoloHical in.fo:tlfl!l.tions. Th~ mfiximum quantity of ovarbtu"dol:"l will be

iGuart\i"ad from sit~ II. Hero tee ovCrbtH'den midnly ctln8:Lat,~ of

d~C\(!!llPO~lQdIOLHcifisd sill'>l&/pl;,y11 1t~ t-ri tIl boulders of !atori tie

m.uHHhl. L,,,ied. t9 (Concs) and Il:iH.cifit1(i qtsnrtz;1. til! "'ill be g6ncrr.t.;HI

duriug ~ourse ()f :awing oper~ttion trom the 0i t e 1. \};;orbul'dt!n. in

dto II! t;'llcountel"ed during optilrai:;jotl is I!H\r.Je an sitl) II. nO£'0 Oli;'e

body occu:t'@d benGc..t,h u. Iltt~l' 11:.10 capping about 2 ill .. aver6gGl thick­

nfJss. Besids i..hisw t), hUjJe quantity of lnt(~rturden viU uleo be

gene.r.,~ted dtlring the 00\13''''0 of mining ap!!n'at-toil •

.. 0 ....

, , -

." ,
_, ..., 1 ..~\,

-------------- - .. - -
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1.z. 3.1 The llrUgnt invGstigat.1on 1I118 oxecuted during the field

season 1992-93 and the work va. confined within the 1.35$

blocA of 0.196 KM2 area. The ore bearing zones marked on thQ

map 88 r&corded from trial pi~s, quarries and geological

kno'Wledg~, are divided in'to thl'eCt sites mainly depending on

the nature of oro bodios Bnd overburden. One of $uch area

occured at th~ highor leval of N~ bill slope of hill (RL iOOm)
Md the other is ai tuat.EHl on tho stlwe hill at leHrer level

adj&.eent. to tb~ uQl-thern side of 8l tw No.1 (StH) Fig. 2).

Site III is situated at tha lowest centour of l~uDe block at

n~H;ri3 pillar. Among the Gis q:uaa'Tios named s s quarry.lio. '"
quarry rio. 2g quarry }lo. 3, qU&rryNo.4, qUfJ.rry No. , ~nd

quarry No. 60 Q"tl:!:".t)' 1110.1&: 4 ~l'e s.i t.ur. teJ. in site I, {lUf3.l.'l'.1

.wo. 2 ill site II snd qua~ey No. :; &: 6 are in. 5i'(.E) III (£l.H'I

Pig. 2). Oro bodioa in q\al(1ol'l'Y No.. 1 occur ed ·<Ii ihin liIiUc!i'itHl

quart~ite end also ben0&tb tho quartzit¢ of about leg mo

a....~rage tlliCk."~liiilBl; ~hieh can ~a.fIlily be trac ~J. in the field

(SOl) Vig. 4} II 1§ll;]t:A"<iUIl)in ~)"t.hGr qaJ.l'l'ica, ffiH.n;;UllIlSO ere

minar5.1i",etiou took p!:t~e b$nel~t,han ()-H?t'L~i'den of 9,.v~n:l'1.ge

4.5 m. ID2.d€l up of lat.6ltit0 or lt~terit11! zeI Ls , i4a!lg£;\lH~$O

( .,.~ 5)1.:4g. 0'

the bigber level vitbln l~B ••bold.
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l.3 D&TAU,S OF EXFLO aATlo~ &

Al~.&.dy carried out. in ths area ~
D1scOTary of M&ngQn~$e ore o~eurrence8in thie leasehold area

va..done by the Aryan Mining 8: Tr&.ding Co:rporn.tion(AMTC) Ltd.,

in the yu.r 1963 and t.he mining lease (~u.) VQS grs.a ted in

fo.vo..r of them. Ai"i'!'Ccontinued tbeir mining and allied '!lorks

till June 1965. During this vorking period, besides topographic~l

sunt:>y end surface geologietU "tudy, their explor&tocy WlJl"~s

also. carried out over 41.6 hectares are!~ (Pig. 7) as ohse1'TQd

duri»g ihld works or :pres~mt1413See. l'he work indtHht@ I

i) & total nw.nbere of 36 trial pit:} vere roa.dfJoyer the entirE!

l<.9"$e!iold (41.1) heats.) <H·Qt.. tOY eG·klfil'Hlatioll of r~s~rva

dd gnJe of Clengan@ge or e s , Ellt u<\}to.ils .record of sueh pi't

da.ta are not e"'leil~.hle f:rOL1 thtl G;pprol?l'i,j\t~ authority.

ii) Total bl:'O~('n lanus of 10362 h00c·~:t·e$ li?U cll',lculs:hd ~,uring

our O~ invGstigation ovar the ~a~e area. The broar-up 01

thG broken lands a~ oovJ.itHHl !U'~ as follows ,

(0) far pits 0.Q12 haat•• BAd

(Ii) f~l.·WCH.t~ (.hu'jpis only 0,,05 !.H~('lt5~ "bc YOi!iit,ica or

14/~" ;i;ZY[!n, !tJ_ning t\ud ~11rnj~inG
ro.i7!in~ oPQrntion for t1. ~C11ple

>93.1 ..1 Dl.'it"in}j p!'0llent iU'\HHJ'U.!11'1<tit'JQ (1992~i 993) by th~ 1e sse@ OVH th~

St",~O~1l'e~\ {41.6 b.tHlh.} e it it:; fOln).(l that only 19.60 beet",. U'~",
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worth t.o mcmtioll that. the .101n« pln.n of the roforG1lce haa been
prepnrcd over BIl area 19.60 heets. only. The approTed lCl\.. hold

~~e~ was p~e~Gntedio Pig. No.7.

1'~H)0:ql,n'11toJ:'Y vorits ct!.rri.ed out by pres0D'L lessee inoludes the

prop@l' lCC!lotion of the trial pi tet qUlil.rries. road Old dumpson
tb~ $urf~e@ plaa and also estimation ot tne broken lands eneOllil­

tilH'od ,:",ithio thj() 19.60 hectaJ. e.re:ll vhich were rna-de by .UifC And

mal'ked on sur.hce plan 111&1) (Fig. 8) 0 I'hot.ograph,& of tria.! pit
&tid old dump madG by MUC ar c shovn in Fig. 9 ~~d .Fig (I . 10

lC)sl_)\Seti\foJ.,y. lb.i3 work also includes the :!Ie;'f'ul'Qiumt Ql the

lU.isting <l'U(H'ri~H;and pits and :l.!lulysQ:f$·01 the sa.m~1~5 eo1hetGd

from ~t.w.rry fc.ees ilnd from l'e3p!H~'Uve 2ft.s. Along ,d·th 'l;heae

above ;nen'tionE:d dl1.·~., the ob!;er..,.~tiiolls o\)tainea frc~ 811r£lleo

e~pneu:r!:1:a~ nall(~h $(ictionss road cutting ae etI ea s , €ls:'Hlrpmf?nt$l!

hll.~ been ~n."e!larerl 'Where diti'q.reut 11 thQlogicd !'tnd struotUl'al

dRta a r s plcrH{lJ 'With? &plZoial refer~nc'O to ::1il.nW1D€H.0deposits.

'thia has helped in prGl'iiil'ing Crr.HIs<-seaUf.H19 ioe. transversi!)

s6oti(Ju ('fS) and. h.ngH:radins,l seotion (LS) in 111000 and 1120>')0

ltH;"N (l,.!;:e&{i.ig. ;) • .DGtr.dl[. ai' tUG pi.t 11)g5~ J:i('l1enj,ji(Hl ,)! pi ts.

n.nd qtHa'ldlJr; ::'1.'0fdrovided tn t,.~bl'" No.1. 'Sila rt.,ur~lysi I!i r9aul ts

prasootQd in T~ble No. 2~ It is cloar th&t only 22 numbers of

iri.&l 9it$ ant of 36 NOel. tdnl pitc made by.<l..H.'XC and ~ll till}

frODGDGd to be carried aut I~--.;~ ..--..--~--.......--~-.--_._. --~.,._..

liov it h) l,:;'()pol:¥edtiw,t th~ BKpJ..OI'utioll. 'i;oz'l~:l",Hi be ev,l'~i~d out

oveX' U!iJ MdJ,,to Bl':eo. i.o. with!!~ thG ElituH".d.i.lHHl !!;O[lO st> oi)'t.!';\;irHhi
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will no doubt once again h.lp to oross-check the reserve, grad@

and P~H·Cltllta.gG of reeoTeey fl!Lctor ot.e.

Tile u:ploraticD. sohodule will be co.rrhd. out mainly by ubl pits

IDad~ sYDtometieally ~t a regulnr interval of 25 m. (grid f~8hion)

ave!" tha d to 1 Gfld si to 11 ini tiil.lly tor t st. the years plan.

l1~!9i,l~trial l\!i. te, measured of the reoover" percent from each

pI t 0.41,1 grade ot Hn ore eomputl\iion will elso earri0d out
i3i:ulllt'meoudy. !f naee$8!ll')' 'lew trenehes will also b0 made !!.t.

suitable po~ii;ion tor explQration aad exploitation pu!'pose. '!his

Eill.'Uli:'eprogn~Jlo ,.ill nlsa be (.ml'ritd U]Otl over tho other &rea
wi thiLl tha lE1MJel;wld .. .! phase'i'liM/,.e,~nho progl'e.lmlllJ sch0dah~ 19

pl"eson-tGd in a tamllar 10m vii-bin tni:fla No.3.

Dillwn;:;ion !Gal' of,Z;;;..;pie
X va 1. <,!_;i_J~)_~vo;...;..r;.....k..;.;... <...1 _an;.;;;" :;:,.'6;;;.;1~l.:...;i;l:.;'·e:..;d:;,.·' _

T..

rr 4 at ~e6torn e~do

6 towal'cls eastorn
4>ud bGyond the
1'11n 0~:n.li :,HH:~ zene $

lst (;,

,, :;

Zn d 2

2nd {)

1 trench at thQ
€lfi.B te.m boundary.

10 :: (> a 4

--~~---~-,---~---.----;------,

1

_____ ~ ...A ~

II! 6 pits ~t 8,

iutcl'"vtl-i 01' 75m ..-_._ ....._ -----...-----..--....--- .......,------~--,--~--,_...-----.-
10 pit~ ~.tthe
!';{')rthol'1l end oi
tub blool-to

III 1 {) p I ts l\ t 251:)..
spRciDI ntartiDI
f.l!'{)til southern (;j£tdo

!:it!:; 6

....-.~-...-.....~.....--."'....;.........---..._".....-..,_-..-...._.._..-,..,,_...--.,-. _ .•._-..._.,,_----
r0t~1 n~abc~~ ot trim! pite re1~irad fo~ l~t f196 year BEe 52

f.1nd 2 ~;t·l]nCh0E!t 8amV~.e ,d'u, bu ...n.c1y~ed 47 numbet·s.

,~--,
---~__,/.
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:3.4 H£"i1H.i£!.OP gSTli1A'!'IO;4_OF RESE.:liVhi!
3.4.1.1 If;ll'i.ug the course of iuvetdiigll.tioD e.long the old pits and qU3rrioa

t.he ~oat;illl f3 thrse di~euf)J.onal e:ll.ten!!ion oi' ihe ore dl9posi ts b

no t-Ott 0 'rho tot .....l e~d;ellt of th9 01'«1 deposI is is ca.loulated ill the

cQ!lve!1·t.icnal methods by l.t:lultiplying striko length vi th widtb. 'the

vertic;}l 6.ept..h of d epe s I t, is computed frQ;:';, lila €1,dtli.ing pi tel and

f:ro"il t-'1e gssooiated geclQSical and structural faatuzes. ~iLneraUsed

.r~a is ~e~rnentGj broadly into thr~e ZOlles 8S ddBcribed eariiarQ

BeseI"-V9 estimt'l.tion of thl;\se> aegmont.a tt.ra clllculn.tad 3~r9~rntolyo

3.4.1.2 Toe _?I"JV','1!dl'est':&V@is l1lostly (luleulated from the dat!l. available on

.nq}o~\?d area. {i.c. 'IJf and e::q')Qsed (luarry fa(:(:s) t>.i:Hi probablo'rGlsorves

of the U.;CIi05i to <Hoe eatima.tod ruainly frcm toe i..nferred data. and the

cl.ata obt.aIn ed i'l'(hZ neighbouring Mn-fiines~ It will bo seen in the

i'ollo,dng pa;;a UUl."\;, 'the totw. dl.~.!iHHi1tr(l,ted re serve of 0\"j.r-e8 is iih"n"d

tban sufficient to meet t~u work roqnlrBmeot3 for several years to

COlle. As such DO ligures h~a been iDdic~ted tor PG~sible cat0Iori~s.

3.5
3.:5 .1

~xt\':,l.f!i::;<1 ·:>f -f,,·tho d~V00i L<~o Th" l'l&5tJrQO (;! m~tlC:l,rHlZ~ is GJ)tiaJlltod ia

"tlh' Il}'"{;i), b:::':0U t,1,\.iniy on -the @i:posod fOs.l;ureg on tho surface ll-nd

i..lori(~ (U.rforen t ~ld. ,ncr.'.v&tJ.on 6.8 'Hill. ;;:OillO J.:"u"r~metler:(1 sueh as

t!lOfL(51_1r(·~-2(;il. te r::.:ndoi;:! oll"L qUt:;,·!'~r.i.€!:;,;) 't;~hj,ci) i~ l)f1 the other htl.Ild

Bupportod by tho datu o0tuiDUd frGffinuighbourinc ~arking mines. Tho
,...,

Q._,f r~~.!lgane[!'7ill the nrcu f!i; ob"tz;iin€;(:. ~s 302 for low

i:(ilud0 :,!l:U 3.6 X:or nwdln,';; gln.,(lrJ OI'es. The 1',()(Jv~H')' percent {Ii 01·0

ohtnl.'Hd. 1");o..n pi trs c(int.l'ed orotrfld B:]).',(J,nc o:c(c! C(H1a~nt!'"{it.ioll is

'V.1.:rying 1'rOitl ':W••AOi;:;. l'h",jJ A'('cQ"ler'lvl e pX'(!"'7cci :rose ryo of the !l1&ng!HH)o€

3.5.2
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SUlrullar",{of th~ l!."eserve s

Total reSQrve tor proved sa d probable categories cf medi'W3 and

low grade manganesG ore deposits over 5.84 heotares mineralised

area vi tM,a the leasehold are aa follov5 :_

TABLii: No.6

Total demosirated ressrv~.

I Proved ROSI):rve
in 14.1'.

Probable Rese"o
in M.T.

70tal ill H.r,

Mediu!lI gr&de 24,066 2,14,859 2,38,925Ore.
Low grl1de ()rG~ 71,730 2,35,7'" ',07,484

Total "" 95,796 4,50,(1) 5 fj46,409

llelU::o, thQ de:m;astrated l'illilorvG ot Ixu~ngllneseor e is ),46,4tJ'-9 H.t.

cO.l'laid~l"i!lg 15% ore of the total reserve is bslo'ii 25;:; Mn content.

(cut of grade). The llctu~l dernostrl}.ted reserve is 4,64,4-"Hl H.T. or

l,1rol\l tll!') geologic ..l Ob!HIXV'atioll 11. is wx.p~ct@d that the cie-l?!.o&tre.tt'hi

loessrv') wiU. bo 1;,I011.'Gthf!.n 4.64 lahl1s to.n1'WS ~H1H:&US$ tho a r ea

roenthmed [H'en. '1'hil\1 will be done after the 2nd year t<ltplon.t,ion
In:'OfiP·e.cifwi!..s Pl"opoMJd in table No.3.

in thf) oro of tllt~ il.I·0d.v~~"'Ying from zr« tin to :.n.)5,.t: Hn~ 1.0& 10'<1
to t'lediu:3 €SI1d;.~(SeQ table No.2).

NmEIu,m,E W~SE,iY£S AND AN'l'ICIPATlW LIFg 01>' THE ~LV;E 1__ ' __ """..r,.", ",._~_. ,... ..~- --~.-,--"""'"" ...---~-VO_ ' n

It is prOiJi.Hl;Jd thed, thG wir,Q vi11 run G,;muo.l1y in il 0PC-!l':;;;:;.5t 'Q4)tbou.,

H, :l.!-> nlt(J p r ope s sd that 40 tt.1D'.!G8 (If llW,ngal.1C30 ore \,'.El be ;,d..fiGtL

r :: -":
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NanganllSe ore (black coloured) occv.rEd wi thin.
and quartzitic rocks around the quar~ No.1. Note the

vartical faco of the quarry (where the man is sitting).

"
~!.•

Fig. 5 -
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:1 photograph of trial~pit where men are standing.'
~he~excavated materials are mainly boulders of

-c.' .cemented lateritic ml1terials (04 which lienare"'.~
Note the trial pit vas made without disturbed

natural growth of vegetation •

. .'... .-...."

v~getation is obier~ed

-.
~ .. .,,-. -... _ ..



TAB1.~ No.· t

pe,o,iption of pit ....4 quarrl •• I.

sr, ift. 'fop
So. .. ..rburden.
1. 0.80 Ill.
4~ 1.2 m.
1. 1.8 m.
.f. ).0 m.
5. Qnany.
6. 1.2 ill.

7. 3.'m.
8. 4.0 N.

9. 1.0~.
10. 1.0 tao
'11. 1.0 m.
12. 0.9 m.
13. :It

14. x
1,. 0...90 m.
16. 1.0 m.
~1. 1.0 m.

~~--- :--+8.··-----40-t;O--m ~

2.' m.
X·

2.20 :a.
1.4 "'.
1.0 tt.
2.3 m.
1.9 1$.

2.4 ••
1,,3 m.
2. a m.
3.2 fi.3.' m~
2.35 1l1o

, ~•..'."
19.
20.
21.
22.
2l.
24.

2'.
;;U,.
27.
25.
29.
30.
II•.
32.
:13.
)4.
1$.
36.

3.1 a,
1.6 m.
).0 illle

).j Ill.

3.2 m.

I'

1.5 Ill.

1.4 11.

00' clI.
X

x
1.4 ID.

2.0' Ii.
1.5 m.
1.55 IS.

Jl

0.6.5 m.
x

- -XCi ...

It.

1.7 m.
Jt

1.0 Ill.0.' 1111.
:It

"
"
lit

X

X

:t;.l'
.R,(//

:J
x
x

2.4 _.

2.8 II.
3.0 m.

4.1 ••
4.9 M.

4.9 m.
1.0 II.

1.0 m.
2.4 Ill.

2.95 Il.

1.5 m.
1.55 ID.

0.90 e.

1.~~ m.
1.0 ••
1.0 m.2.' iii.

1.7 iii.

2.,20 Ii.
204 m.
1.5 m.
2.3 m.
1.9 m.
2..4 ill..
1.J m.
2.8 Ill.

).2 m.3.' m.
2.85 11.

3.1 II!"
1.6 D.

3.0 m.
l.5 m.
3.2 Ill..

Analyds of pits sample, see tl.Wlo:tUre4w.. b,o~ c1 =
tOl'l Sample .Nos. , to 9.
Diul&ndon_o~the 9't;ll;"r~u: '

QuArry No.
Quarry No. 2

)

L

2.40 x 2.00
2.20 .x 2•.10

2.40 x 1,.90.
2.30 :It 2.00
2.4' X 2.1'

:,

2.3' It t..10
1.90 .d.75, '_. ,~Jt

2.1' x 1··~SO:
2.10 x ...tc'~ .
1.9' :: 1.80 •
1.1Q :It ',.40
2.00 & 1:·80·
1.90:x 1.90
1~80 x 1.r5
2.0Q x.l.10
1.9', .:t 1.8\)
2.20 .x 2.10
t.95· x 1.90
1.85 x t.8O
1.9' lit 1.95 .
2.20 :It 1.90
2.)0 x 1.95
1.9511.9S
1.90 :It 1.98
2.10 x 1.tt'
2.00 x 2.00
2.20 Jl 0.90·
1.90 lit 1. 2l)
1.l5 ];.1.30
1.)0 x ' •.25

It

Jt
g

123.002 Sq.!!!.
0.012) Heeta.

100
20
30
14

40
10
1(]
8
S

10

,,
10
4
2

13

12' I'omi.ing.
.Prom!dn8.
BO', prGmi.illg.
Ort! bG&r~.
G !,(l-~e&l'~·.
Oio Dto.I'U-i-'--'-_C__

J 11G,10 1'~!:-1 iH IS I A
l~.EGN. r:t)'!'Qr'i--:AL/042i87A.
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4.
4.0.1

MIF.UIG.•

'fb¢ Genera} deposition ot mtwgue •• ore_, ttl-iF lDOdoof occurenOIUI
and Jla\.ure of the c1eposi'is I&.our. tor adop'tiag sllri'ace minll1g

by opea cast methodswith ",aoll.1 labours. O~.r factors like
phydc:~l properties of rooks t t.ho topography and bydl"elogic

conditions ot tho i1rea, &1150do favtlur ~or the opone~3t surfaoe

JaiD!ngme"hod. These factors are also to so•• Qxt&nt.influenced
by oQrtaiu other 10c&1 eondi tiuns sucb aB jdoty f u""ilabili ty of
eJdlled and semi-G-ldl'l'e<1 hunuta .resources Md ether infrastructure.
~~edGclding for openea.st ~iD.ing.

4.0.2 I'~ di-scussed, lMngano38 depoaits eeenr ed nader capping. of sbale'.', e :..

~i"ed "it.s lateritic boulders IlDd ce.ented ls.teritind lW\torial••
.Tho.e oOllsiduable amounts of o..,erburdeB ca.n aleo be worked by"tll,
~.:rt-~c:iial openc8st methods throll_ ,d..yelop.~t .of benches. '!'he ..."",. "" ." .., .. I·. , .

he;tgh~ and ri'd",h of t.he ;tndiYidual ..ba.nches are fixe·a a1. .2 lI'J8;.i;e..rs
i,,--_',:' .,,:,.•...;. • -:' ,", . _>.' _ ._ ','

'lope' 1a:lllail'l$ained.· 45~'.
~. - - - ,

(appro:dmat ..el;yl.

..I'rodl.t"otio.n .rOguj,remel'lt ,

r1l~ t'lls'Umated target of. prodUction. is &roUlld 129000 Wi/year at

p1."eSe'n-t. -'!h~ ore £luaU ty vades froa ::t:r,,:. - 35% Ma. Of courset t.ile

production vill d'~plln(i oa t.hen .lnarlmt denmnd. Lfl.yout of the que.rr.y

namely QUt'U:'l',Y No.1 and Qu.a.~ryNo. 2 hns been Ir'",").deill n. 'tlay [£s to

a..dju:;;t th.) prodl1ction accordingly. Det.r.ill'll produtiiionn a.S projected

from thQ UlllU iiane-d <lu~1:'l"ies during tho lISt fh'@ years pllMining 1S

1
2

)

-,

Annu~lrequir~melr~ •

Tht.ily produe tiG., '-'~(.J.ui.r~~n't,
eonsid0rlm.g 300 vOl'king
~Ya/yee.r. :
Total exofl...,at!oo required
pel" day tU'lnddel'i1'l1g J,5~ Oi."Q :
conCfJflt-rll.tioJl and 8O~
reeavery. Sp.grav!ty of No
ore is J.) (ayer~ga)o

o..,tGl'bU1'd&lt"eqlli~thi to b€t hAndled
from ~IU"ey MQ,. 1 I

QUal'ey Me .. 2 a
rGtttol J't'lj ~c~s (OVtal'imrdml-amt-­
in tQ1"buEd~B)__~~W~Gd ~_~-c-. _

hruulle durin€ five J'~J(U'8 fr-om
J Q~a~~ Mo. 1 •

QUtiltli7' !l,.,. 2 tJ"lGADlSH .MISRA
REGN. No:;{Qi--'/CAL: 042/37A.

12.,000 M.T.
'1
·.1
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·4.1 Yelu'yiS0 dEl'f'01opm~ntfor first five years:

4.1.0 It is proposed to sta.rt the construction of different. s1h

service. such as min@ office, rastshed, first-aid station,

creche etc. aa shown in Fig.l1 during the 1st and 2nd year of

ope~&ttono All these sit~ services ~re installed adjacent to

the mine roads a.nd the existing mine'rond should be repaired

by first year. rurihcr preparation of nev mine road and

extension of the axisting r ead as show in layout plan (fi·g.U)

also prepared'during lirstlyears operation.

4.1.1 rae existing quarry posLtion and dimension are shown in

ge}~logic&l. map and in table No.1 respectively. Only qua.:r:r:t ,:;

No.1 and 2 are ehco sen for production of are f·or 1st

It is pr eposed

RL of 689 m<1terql and RL 620

fiji the .end. of 5th: year. ''fh,.devel opment 0f tbiS!} <lu&r~ie~;'.h.Ii~,
, ',. .. ,J~en, planned to ~e' l~m~:ted' mostly' w~thi'" iha 'pr(rved. . ,. '

.-. __-e ........:.;.._~_~:_;.;_,__..'.'~_~ - _- , _.,': ',t:,,, '~,~':'-'-_..,;;;.._ =._._J;',:':L~,,~:-.;::.L2i,.;c~'~-··.,L ':"-;:~O::;..:'_"/~;~'.;.-,:. - ",.,,~, . / ' ,--;

with, a mnxfm~ ~monsions of 94 x 60 x 12 cu.". aa.d

cu.m. fo.1" Qr. 1 ~ 2 respect;fYe}y. The development tor· the
s~oeeeding ,another t,en ;years has been planned for mainly depth

v1$a advanC~lllant. The detnils l!i'Volvise and yearwise deveiopment

works rO(luirod for the forma.tion of benches to achieved the

proposed rste of pr-oduc t.Lon for first five years is pl'esented

in table No.7. Tho est.irn;ttion of over burdcn to be hand.Le during

the targeted production Rnd Dumber oi bencbes Hro required for

thG removal of overburden i5 also ohtained f?.JF.l the same table. 'y'\

The liHH'ial Qxtcnt of ihe d.......elQpmantal lfOrks ar ound t.he quarrie~

and fOl' other gi toil se rvdees vi thin the leasehold required dtp"ing
_fl

I at five year of oporation is given ,in table No.

Geologioal. investigation in the area. corroborated by t.ha data.

obt3ined from adjacQut mines suggests that sinoe aHl.ngan~s,a is

intrica.tely Ilssocbted d th ail icified shahjphyll i te ruild(or
cherty laterit$ beneath B latEtri tic ahale and quartzi ta ca,pping,

there \till be resonabl'b amount ot these vasto roci,;!} lik.ely to b~.

genorat(ld "",bila mining the deposit. It haa been oJ(perieneed that

about 35%average of tbe tota.l vol1llllGe:ioBvat>ld in the ent.ire

mineralised zone (to cont1.1.1n m!"~ngt\noseoreaa F\U'ther it i8 observ'ed
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recGY.red irrespective of grade. Hence, tbe production ot .aagane ••

t. oale1l1ated according17 aDd a ,..anri•• production pIau. is givm
iA ibe table No.9. It 18 proposed. W aine about 12,000 MTot_
__ a...... ore annuall,.- from third ,..ar onward. and can be .tabUl ••d.•

I't i. calculated m&inly on the bads of gra.de and the oT8rburden
an4o~t.red around quarries that to reach the proposed production
of 6(),OOO MT for 5 years at least 9 number of benches will b.

reqatred within minera..iiud zoli. for quarry 10. 1 ud 10 benche..
will ~. tequired in case of quarry No.2. The num~ors of b$nches
~ro. ldiichrequirod qUfUltity of ore rill be Gbu,ined for ea.chy-ea~
of: 1Jle til's\' five year pla.n.s o£ both the quarries are also .
ca.lt:ulated. The anlltH~l targehd production from the two quarries
al;. 6,600 11'l I&lld 5,400 W1' respectively.

.

.uO~d.· quarry Me.l I Aroun~ quarry No. 2
, \.in N.• T. ) (111 oM. T. )

J:-l'odttction of·)'.n. ore in M.T. Total
·Me ,'l'.

bBLR .:No •. 9
'._ .... ,"_ ."

-~~":~.'..·.·.··.··.'~-·l'.&!'vS;,.u~;-pl'-o'dU·ct.t~n;.to·:r···f1r8~"flve yta.rs mining •

l'erlod-

1$~ 4,000 2,000 6,000
2nd '9500 3,500 9,000
3rd 69000 9,0<){) 15,000,
.4th 1<>500 ',000 ,~2t500
5ith 1,500 5,50{)' 2~O . 3,000

".(1 , .
Tot~l m 30,500 2'6000 . . 55,500

4 ..) E..l£.2J2~HH3d ,rate of Jll":,.<luotic!l when th~ mine is fully d{:t1fdQP®d.

11.'h~produotion. ot ma.ngauuf.l :from h'o qUI1.ll'rilllll e.re proposed tcl'b be
In.! Ua.tGd rltb. 4,000 M.T. and 2,000 M.T. frQI'llquarry 1 & 2

l'esp0ctivdy in th~ first years vbicb CI,U), be enhanced to 1,500 M.T.
& 9,000 J1.T. s,-t third year viill 11 provision to m.djufrh tho require

rate of production in. tbfJ l!nHHlG,eding years and. stabilisod &llvud
with 7,500 M.T. & 5,500 MoT. p~r yG~r respeet!vely. ProductiQa

oeh$dule from the qnarr.ygiven in the iolloving table No& 10.
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TABLE No. to
Production: Schedule

Sl.No. Quarry Pro;eosed Eroductlon in M.s, Total Rea_"e around.
No. Day I month 1 Year. the qUAr_cy aides :i~,.

M. T. ..
1 1 25. 625 7,500 2,38,924.50
2 2 15 375 4,500 2,Z7 ,635.00

Total - 40 1000 12,000
0

~h4 Propo.sed met.bod of mining

As dil!cul!sed earlier, the method of mining

opencast surfa.ce mining lifi ttl mannal

within the acollo.mical cost lilltit•
. .:,.:;,-t,- \ -. c- ',' ". . .... ,~. _,'.. ,'.. "

~ziterburden 98.ll"::e~~ilj b,e'.ma'4~by_. ,-",.,. _. . ,-- - .~ - . - .

lUlt.;Y ,be' requir,ed;to r~l!,Jlove.the: ~8te

It is also prop~aed' ~ha.t the':¢~ne
o'perlil;tion of eight hours duration tor 6 days

-." ~
per year. The surface mining methods vUl 00

formation of benches e 'i'he height and width of ea.ch benches

KGpt 2 m. eaeh against a general 161op@of the areeo 1,5.

Prom ·tho mining experieace and data collected from 'the neigbbou.ring

manzaIHlse mine it 'Was found that output pel: menshift (OH~) !'f1: t~~,

different quarries are more or lesa same. Tha requued face langth.

(minimum) pal' gang ot t.wo worklira is 1.5 m. On the'i>ada ot (l~S ruld

fact,; length, th.e ldnl9l"s l'::9quired pGr day for thee proj ected

is ca.lculated and presented in the table below s

I
\.

~_d,
,~ O~- .Al:Iticipahd OMS, P'acQ hngth and req1.1ir"Ht'I'9nt of miner :

\,,~~ -S-l-o-j-L.-O-c-a.-t-!-on----I-D·-c-a-!-r-e-d-p-r-O-d-ue-,_-r-"-rn-t-i-o-i P,fJ-·1 Bst.} \1i r&m~!lt of
N().I~ ..:......_t_l_o_n_p_0_.r_._"._'_Y_a_...:. tfHl OM:3.. mUlHs jlra.ee lengtU

__ in 11,

Ta.ble No~ 1 'j

~tU'ry No. 1
For ore excava.tion. 25 M'l' O~5S 46 31 )'l
For oYoerbUl'dcn cutter. 14 MJ 0.82 17 12 M
..Q:~ar!l: NDt •2_
For ore (HtcaT~tion. 15 WI' 0.55 28 20 M
I'or ove rbur dea eu tte r , 18 H3 0.82 22 15 It------'ro u;tl - JJ3 18 iij
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~p~ncastworking ,

fh~minfrtg and overburden removal, as proposed vill be msde

'Ii;y mAnual lIlethods. Tho mothod of working -¥ill be ~s follows 1

, : i,J During t st y0ar manganese depo eI t around the exi!!!ting

<1l;1a1'1'i95na.med as quarry No. 1 and 2 aI'S proposed to be

w-:orkedout 'by extending the quarries in southern

direction, i.e~ 'across Dthequa.rry.

i.:iJ The overburden lr"a.ste hav Ing ail average thiclUless of

tl'b'out 4.5 m. are t~ be remc>ved l.Yj opening the tvo
'..

benches for both the quarries and are to be

to the dumping yard located adjacent to the quarries

at 10'li8r level (Sse Fig. n).
) The s,oft phyll_iti~ 'shala iJilt'erburden 'generated .fr~om

•. i< .'. ,: .,' ..•........ i' -... =: qu,flrry ~o~> 2,. ~Il.~i:;~'1;£ fI.~:t',~l~o from q_~tlrry ,No. J..a,re",.",
;,,;~.. s: ;,'~"':..:-~_:,~",f.i",..~',.....;~.+J"'.i,,;~~, , ,,~,,'""~",,:' _ ":"',,_'::7ft~~,...JW-~,~~'~",~:~'I"~"i.~;~~;:"'~f,'';;;;:'~'::~''~Y"''"*-"'~:.,:' ~"":'.::~:7!,,_:;·t~t:~_:"',",,,,, ,:,ii, , ' -", ".J,' , .: :,_,~,:", ,i;, .-;;,, ',::'/'/f<'»':':' ",:,", ,', i '-'.>i' '':_'''.-

,.. .' ,liattly requir!.d to IIKiint8:·in and develop tho mili!ng., '
. ~p:proach roa.ds. of gt;il.dieq.t· not more than 1. in 16 a:nd

4.4..2

}

.'-''.:':', '.," I

l)a~anc., quantities ar~ planned to be dumped in lJle.
n~n.rby a.rea3.

:iv) At t.he ",nd of fifth year onwards manganese ore.s from
qUarry No.1&: 2 ill'S proposed to be developed by opening

tho quarry in lIfi&stern di.rei) tion a.."lji this ~~ill continue

through oui the leaS9 period by sui tably extending the

qUBI'!d.es untill cOl2plato Qxploitation of fl18.ng"lD@Sedepol:lt.

w) After eoropl~t0 relll.(Plal of sconomic Blllnganeae ora from

the flooi' of the quarriea, the quarries vill bo fHled

O>J dumping ma.terials which produoed then. ........ '~'.""."""..-;;'"0 ..','
rleneral la.yout of the' qU"'l'ry :

For the mentioned miniog quarries it is proposed to develop

benohes ha.ving height and width of :2 m. and 2 m. re'Bpectively.

The edil3ting quarry No.1 in dta 1 bAving a. dimandon of

4.019x 10m x 51);! is propo2ed· to b" developed ini tially by

j';,n.cre-tu!;ng the dis€'usions upto 65nl x 20m and tbnt of quarry
}20. 2 in sita II. having diruenl!l1.on 20 x 10 x ; s3 will be

.i!.ncli01lSSU to 80 x 20 m. respectively. Tbo benches \fill be

dtn·Qlf)I)l.\!dfrom thl't lOW'Qr levels of thf.l quarri es and App~oa.ches
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to the hlgllar 16velrs. It waG e&timated tha.t at leaat
). bGnebee "ill be :required to l·41a.eh the target<lld prodliletion

initiAlly. 'lhis is proposed to be a.chieved by the end of-1st

yo~r, Il..nd furth®T ellteu3iou of ih" qtl~rries is io be mllde

mainly depth w~rd and alsl) side wisQ so t.hat the quu..rry

di:n\lilsl.Ons reaches to 94 x 60 m2 and 120 x 10 m2 rupect.ively
o:1't.or tbo end of fifth vea r , Ief~rwise layout of both rlUArries.. . I \t'" '() I ~ .

are prepared sepantelyo The prl.Hl~nt posItion of quarry No.1

It ia a.lt\lo proposed that a.nother o:ltisting old quarry No. 39

near the B boundary pillar, also to be developed for mining

to 5B-f'ely reach the tn.rgetedproduction ",heOf;ver necessary.

-
and quarry No.2 a.u shown in Fig. No. 12 and Fig. No.1.)

t"e~p~ct:ivcly with Qnlarg0 scale (1 &400) drawn trom general
""., .

;la~~!}1;tplan (l"igo11). '1'h~ ulti!ll;!l.te configation of quarry ~!)~1

.attec~ first. year. seoond year, th1rd yenr, fourth year and

f{,f(~~'Y.&l>'rvi ttl hI) ranJ;~~en tative sections are pr.ese.ntfid;n

Fi·~,:No.14 to 13~similarly that ot quarry No. 2 p~e8en1;,!4

. ,<1I:i: excnv~t1'on l'tlq)fi#ed
.....th~:,pr-o.p;;;d-;;'pduc:';iion tor' 'both quarries att~r ea'cb
i';(O :"',,:<:- : ',_, ;' _'__'""" ,,:~::. . C' " , ,', "'_ " _,::_i;:, ,". '_'>"i

r'pr:esoented se:parabll1n table Jio·s. i 2 & 1). '£lrebenol~e'~

< ot .the! quarries are -to be d~v~l.oped along the hill., ·~lo~~.
almQ'st. f()llowin.g the contour.

4.5.1 Extent of Mechanisr:.tion

I~ is proposed that the mining in the area will be done by

manu~l opencast m~thodg b-f uBing common implements as crowbar.

chise19 1iipade9 hal'mHilre shovel, busket etc. Besides these,
otlulr machineries tha.t vill be raquired during mining operation

a.re Q.S follow8 :-

te} PCittabh d r compres.sore 1, (b) Ja.ck hU!lbller 2,

(0) Exploo.®r 1 , {d} Wheel mounted wa.ter tank 1,

(e) Drill rods 4 t (f) Hiner's protective equipmeuts
such e.s safety shoes, leg guard, goggles and glove!;

etc. according to need and (g) truck or trippers 2.

~~--------.-=.~
JAG ,\DI5l:l Mi')RA

.REGN.l';o-i·1Q2j"":AL;042/87A,
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'4.5.2 ~llial'
fte development ot benches in hard lateritic mas••• or Oil

aiUoitied quartz! te and also in mluaive lISaDganese ore bodies,
drilling of shallow depth holes rill b. required vi th a spaoiAg

e:' 1.5,m..and lugping hQlolength of 1 to 1.2 m. by th$ serv!eea
o~ hand held reek drill popularly known 4S JAck hllmm.r with

_'k.hil'lg air CGmpreSS9re. Secondary drilling will &1$0be
i. Il Lll~e8'&17 tor remOTal ot larger boulders ot rejeots ud 8olsoore

bodies from the =ille siwo The ~equi-rement of J~~k ~.1' aad

, ma:klilig CQ!Dpressore are "calculated and represented ill table
.N~. 14.alongrlth other meehiJleries.

TABLE 1<10.1.

R$qtrlr.meni:. of Jaek h\4m.jael'Drills

1 I i'o1' ovtll"bl).rden 2380 )622 1, 1 1
Wi-thin orill 5770
Total "'" 81'0

FrOlll experienoe i·t vas ob$(i!ry'Hl that lIlh6.110wdepth nolGiJ (1 to 1.2m)

<j,-ith t'l. spA,dn.g 1", !liL, (in. grid ia-elion) rill dillilodge 2..2' m3

~terials ai't.G1" bla$tinGQ It ns alee Obill01'~0d t.b,ilt a Ja.ok hU1i!lIIUJr

e.~ drilled 20 nol<il!li OIl an a.verage par ~ with a. d~th of 1 m.

Loa.di!£_ I

Ltwi!Ai21g""ill be dona man~ally by using ir.uilltElts only.

4.504 ~Ung/1!:'t~S:l)()rt. .1

TJrlUll3pnuUon of llL'\agane3~ o.,r·efrom i'dne faces ~ ra.ilhead. rill b3
~!le by tr'uek and trippus. It 1:9ampropom~d that pro<iut.d,iOlf! 1)91' daJr

vill be 40 M~. A ~ruek CArry 10 MT ore per trip~ H~nca for
t:t&BSpal'tm:.UGD. of; 01'4'1tum pit d to -i'G bfSJjHttch point 1 tnek
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5.
5.0.1

CHAPTER. - v

BL.AS.l'ING
For the removal of soft and oemented overburden in manganese

deposits some amount of bla.sting will be required. It is

.e.·tima.ted that to tal- quan tity of ore pr oducHon required.

12,000 M.T./year ~hen the quarries are fully developed or

1000 tonnos per month. But adyanC9 estimation of total number
e I

c.! drill hole put in the mines Is not possible due to nature

of overburden ancouutergd during mining. IIenc,~ tho advance

. &atimation regarding the quantity of explosives used a.re also
..

'no.t poss! blG. Knowledge regarding total number of drill" holu/

day and quantity of explosives requir~d for ~ining/day vill be

.~e~~ obtained aftar the com;nencement of blasting. Blasting
'·1

programme dll be carried out a.t the end of 1at year. Here a

t~ent~t.ive estimation, ;rega.rding the consumption ot explol!liTes·

'L-·~~-:::~~cloiher8f8--dcllneated depending on the nature of rocks

5.0.2

-0Dc."Ountlired.

It vas observed tha.t .abo.ut 36- sq.m. a.rea will be required to

reach the prop oaed production froll! aite I and it is ex.pect.ed

same other area a1 so required ini tinlly for development purposes

ar-ound qutl.yries. It v'aa €lnvisagsd that shallo.., depth drilling

of about 1 to 1.2 til ~eptb with a. spacing of about 1.5 m will be

required for tho exoa.vation a.nd deTelopment vorks. Hence daily

about 20 holes vill bG required for blasting. Considering

125 gm. explosive (ruse blasting) is required for a hole, the

tota.l explosive refLuir01!lElnt per day will bo 2.5 Kg. Other

accessories like '!.etonator, safety tuse etc. will be required

20 numbers and 20 numbers of 3r.~fety fuse of 1.5 m length •

Annual requirement. is a.s folloW'

~~~~.
GelatinG "" 750 Kg. A?PflO
Detonator :c: 6000 M.T.

Safety Fuse = 9000 Mts.

The holes ara blasted by safety fuae firing. This method of

blasting has an advantage to control the' throw and vibration

and i3 also economical. Normally Anm~n!umNitrate vith fuel

oil mixture I.Uld spaoial_Gel!!tine _of 60 to 80 PGr()~mt can be

~L___: _____""" •

JA..Gr-1DLI-l /Vi"J~A .
REGN. Gu' KQP j C t\L,042/87A.
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6.

6.0.1

6.•0.2

6.0.3

6.0.4

CHAPTER - VI

MINE DRAINAGE :

The mining in the leasehold area is propo.ed to b. done upto

t 2 III. depth during initial phase. However, an attempt hall been

.ade to study the loe~l hydrological conditions. The annual

rainfall in the aro& is Obe8rTed to be average 2000 mm. The

. ground vater level of the region is observed to be nt a. depth
Il i

of about 14 m. from the lcvest contour of the region. As

mining at all probability is to be done upto a ~epth of 10 m•

.fI'omthe surface, hence it has no effect on existing ground

vater level. Moreover the region is a hilly terrain and the

quarries are si tua.ted on the hill slopes.

As. di scus sed the mine is pr cpc aed til be developed thxough

oponcast surface miiling metb,od and ill also decided to continue
.._c .._. -.., tire"':-'-!nl1l:re-ftrr--fUl"ther developI'IH~'nt.As the quarries are located

Oil the hill slopes wid it is assumod that seepage of ground

water may not oreate ·My problem during the'·-mining operation.

Tho drainage syst.m of the leaseblock as described under the

physiography of the ~rea in Chapter III,there is one prominent

dry nallah along with another tvo impersiutent dry nallahs on

'the hill slope (ill. 700 Ill). 'Those are only seasonal nallahs to

carry tho surface run off during ra.iny days into the perennial

nallah floving aLong Be boundary of leasebloclt which finl1l1y

diachM'ge into the SarkAndll.Had! at a. distance of about 3 Kat.vest.

<

'<;'it11the!6 drl!.lnage pn.tt!1lrn, IUl a.ttempt has been made to reviev

the local hydxological condi tiona. Ai though the exa ot details

of the 'Water tnble at tho mine 51te is not ayailable, the

region~l data suggests that the depth of the ground vater table

is below 12 to 14 m. from the surface. As enviSflaed, the mining

opsration will be carried out at loaet ~t a height of about

15 m. fl'om the Loc nl, ground leVEll. Thus, tho mining in the area

may not disturb the ground water tahlo. During monsoon period

the surface run-off may hamper the mining to certain extent when

d0\1aterlng of tho qU4\rries vill be rOlJ.uired. Sutfici'fn't car e

should be tallen to prtJVont thg flow of loose m",t0!i£\lsalo.!lg\lith

d.AJAD:.:rl .HIJ('"i
REGN. i';,),·:{QPj(;AL;042JB'ji\,



CllAPTEa - VII

7 • .DISPOSALOL!!ill

1.1 Nature of waste:

The manganase deposits are found to be associated vi til

lateri tiaed cherty shales, decomposed shales vi th recementea

la.teri tie bOlilders, qua.rtllli tic sandstone and samet,ime Ollly

decomposed aha10/phyllltQ. The thickness of these overburden
I. e i

varying frOin 2 m to 4.5 III on an aver"'ge, yill no doubt'

generated a Bubsta.'1tial quantity of waste during targeted

p ro duc"!.ion of ore. Apart from overburden, a huge quaJ1U ty of

inter-burden "4ill also be generated at the n.dTanc&men~_of

mining.

Besides, overburden and interburden t reasonable quanti ties ()f

lov grade manganese ores will be generated which from :waste

materials.
--'~.. "'" ....;,~'.~..-,..._--:..:;.;,;"'...:....~~..;;.;..:.-..,,;,;:..;_..;....:...,..':_,..;.::-........._, ..--,,~.'

f

7.2 Selection of dumping si tee :
The vaste gonerated during the mining will alwa.ys creaie

probhm for i 1,3 disppsal. Definitely the best solution is in

pi t dumping (back-filling). But it required suffioient apace

in pit. It is propo8~d that due to excavation of the mln.rals

from tho quarry floor, a sufficient space vill be available

, ~ ~ which will be used 0.5 dump si te in future; pr-ope r investigation

~i'-0 will bo made regarding the exist-anee of oro mine,l'I:lliaI!.Uon.

,..f/(/ whether it took pLace further banea.-th the quarry floors, or

the concentration of manganese mineralisation is not enough aa

to exploit the deposita economically. Such inYQ8tig~tion will

be carried. out by digging fev trial pih on newly created mine

floor. Selection of 0xternal dUlilp site are 6. paramoun'\ a.peet

in mining pl an and it is governod primarily by land use pattern,

economic and safety consideration.

.\
d

1.2.0 As envisaged tbe area acljueen t to quar ry l:io, 1. whore old dUlIlp

is presont at the slope of hill, will be uBed aa dumping ya:rd

tor ha.rd Quartzltic waste produced from tho same qua.rry. It i.

found that the area. is devoid of any economic \ieposi h. Other

dUllll1sites for quarry No. 2 and also foz' quarry No.1, choosen

in thoao areae in t-be leaaehG-ld- I'l.l"efound t.o be deyoid of

y--~
T' '. "'.'7 AU'';FV\
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any ecoDoaic mineral depo.lts. the site of dumping yard.

~~~ ehoo8en ~ith the consideration of

i) There vas no economic deposits present beneath

,the dumping ground.

i1) It is a.djact!nt to operational 8i 1.8 as to disposed the

vasta smoothly.

iii)
I • ~ I

SelQcted on th~ st)n t.l$ dopping areas.

iv) Apart trom any natural drainage, and

.,) CaTe bas been ta.ken to use the minimum lands used .
regarding the purposes.

All th~ sections of the dump yards and systematically stacking
I

oyer the dUlIIping ground pres4tn ted in the Fig. 24. stacking of

waste material vill be carried out. frf.)!ll blgh$r le·,..1 to lower
--~__._level -In- bench fs,shion. A:f A r~sul t of which the general

gradient ot the dumping floor gradual decreases and rea.ched

to a nearly horiiontal of their top s~fa,ces. Aft.ar reaching

the Optilllum beigh.t of each ben:ch the filling will ca.rried

out. over the newly created dump sut'faces. In this vtJ.y of

dumping practice .give a t~ble land a.fter achieving the

optimum height which match ",i th the existing contour of tho

area. 'l'he aui tahle ai to!'; for dumping yards are demarca.ted in •

Fig. '11.

~~
9"t"-

has ~o be !Dadein
Maxim~~l£ht lmd $pre~~ of dumps s

Dumping of vaete generated during mining

-,the slopping grou.nd, as the available area. io limited. It ilS

proposed to in! tiato the dumping from different levels,

preferably from tho top. In order to maintain the slope

stability tho terraoing ot the dump will b0 made kegping the

height of each dump at &bout 5 m. Each terrace i8 to b.

LeveLl.e d nnd stl'tbilised after completion of dump. At the
bott~m of the dumping yard, all along the peripheral zone,

check dam (8~one vall) in the form of lateritic wall of 2m.

height ehould be rnn.de to prevent a.ny vaah-o!h. Sui table

plu.ntetion sheukd be made t.o furthor sto.bilhe the dumping

-~--~.
-_---.. -.

, -_> ero{~
wtOfii.i ~~\\"l«r-> -

\wLliall BureaU of ~

~-------------;.
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ya~d which is discuBsed in details in onTironmental

management plan, Chapter XIII.

7.4 .stacking of Sub-gr!ld~ ~1inerl\ls.

I t is proposed the subg rade ore (20 to 25%.Hn) and fines

yill be produced at. iihe timee.of mining and is s t.ee ko d

eepal'ately at suitable place in front of .....Qrkout areas

of the quarries (See Fig. 1'1).

1.5 Select.ion ot site for stacking

Staoking of manganese ore according to grade and sizo

s.pedfiedions of the 'buyer "ill be neoeuary. The sites

for ati1chlng or these ore is 9hoosen with e. pr.e.i'erftnC8S

as fo:Uo\IW :~.----- --.-'.-' -' -.......,-.--_ .. _;_, ~

i) ATailable of flufficient spa.ce within t.hg leaso area
as to facUiate loading for two or more trucks at a.

time and 0.180 regl:1rdine: t.ranspcrt.

11) The place must be a pla.in land or Tery lov gredient.

iii) 'Ihu stacking site must be a.dja.centto mine road tmd

at least tvo <tnt.ry poi.nt.s from mine road to stacking

side is required 11.5 to ~void any unseen conai tiona.

iT) Stacking site must be eLose io tbe mining pits but

at It good dist.ance from the working faces is preferred.

v) Stnekioe sLten must be vall above the Loce.I ground ~

lev ..l. Hence, there will be no chances of grOUndva.ter~~~ ~

contJ.;ninntio!1 due t.o stacking. f~~O,.
..,i) It will be bet,ter if the site is found to be buren

with respect to mineral deposit after proper explora.tion

and select it for a p'ermaneni site within the leasehold.

Otherwise the site for steeking ore is provided in

such fA pLaoe "here mining '«'ill not encountered a.t lea,st

for first fivG ye(~r. For the presont situation, site

is situated tha.t part of the mineralised zone where
mining vill not encountered for 8 period of five years.

Such ei t.,s are deIl)f).rcllt_'Il.;LonlnJLolLt plan; Eig-._ 11 •

. .""~•.....-



CHAPTJ::R - VIII

8. USE O¥ MINARALS J

Manganese play an important role in deciding the country' II

economy because of its prolific uses in steel induatriee~

battery industries, Chel;1ical induatrttll. Glase industries etc.
I!

MangAnese ores in this region are mostly observed to b. ot

medi \1m to loW' Ul'llde (26. 1J~ to 37. 88;~ Mn), (\1though 10·. end.
ore- (20'; H.n) can ala8 be mined. On sui tBble blending and

beneticiat.ion, maxilllumquantity of manganese can be upgraded

for utilisation in Pcr ro Mangf\Uea9Plant. So Hnngnnese ore!!

of the area can be despatched mostly to Ferro-l-1anganea. un!ts
of the State Md substantial quanti ties can be Il18.rketed to

..c.-~.-c_,.-__ '7_ ........n,eAr_by~.~lr.l)n.and.:St.eel. Indu~tries.

{SR./}.
I:' ;7~

----------------------------------- - . -- .



ClL\PT&R - IX

9. MINhiUL Db:Nf::7ICIATION

Crushing and specific beneficiationa will not be required

tor upgrading t~~ ore t beGCaU8(ebenet ieia tion Yorks will b.

carried out day by day works ~ the minera mannually during

aining. In the open cast surtac. mining ~ thoe ver k include

after blasting, i8 breaking the ore lump by h&.lRmerand sort

out according to size specification as r&quiloed by buyers.
Tbe ores are stacked separately according to siz~ und grades

by manual picking pr&ctic~8. During oourse of working miners

also aepa.rate the ore froID Wlde~ir~bl~ l.:l4t.ol'iallJ "'nd th~y
.hitt their mining if the sul.>grade 01'88 are encountereti.

-- -~frnce,-turttier benefiCiation "ill not be r9quired to upgrlide
th-o ores.
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CHAPTEU ~. XII

12. EMPLOYMENT POT.uffIAL &

For the smooth and henl thy management of the small scale

minin~, the wanpownr requirement Buch as different

sUl>er~iaory offioo:-, !Skilled and semi-skilled pel'sonnel

'ire ~equiX'<J,4 to 1;0 g.I>pOiFted As per the provisions of

Metalliferous Hines Ue~ul&tions .Act 1961. The total

lOIe1lb&rof tlllpl:lyee that will be required when ttle mine

hlly ceveloped is given in the following table,

Table No. !2.
A. At Mine Office J

Mioc .NanaLer

Mining F.ngineer/Geologi at

Total lios.
1

1

1 (Part time)

1 (Part UM)

2

-SUrf9yor

Doctor

Ollie.e .hsbt1.Ult/
store Keep6r

D. At Hine$ :

Mi.!lin~ ,{1oremrm

Mining Ma.te

Compre~so.re Operator

Blaster
Magazine-in-charge

1

2

1

1
1

~~fttI
Ap7'ROVE8

2

2

c. Others I'

Transport Aui.taut.
Driver

-'-

Skilled, Semi-.killed
lforker&/)Una workers 14'

Total = 111 person./dAy.
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SUMMARI OP MINING PLAN I

As mentione(l oarlier, Sarkanda Manganes. Mine of 0.19.6 1(m21$a ••

uea ia loca.ted between the co-ordinate 850 10' _ 850 15' long

aDd 21050' - 21°5)' lat and marked on 8Ul'Tey of India topo.h •• ~

No. 73 G/I (R.P. 1 :50,000) (See. K~y llIap Fig.l). Three sides of tbe

lea.e block ha s a common boundary 'Wi th HinduftthAn Steel Limited

and eomprise3 a. part o.f hill ~700m) mound and spars. Twodry

Dalla,he tr&'\'er~ed tho lease area and a nallab which flows. along

the BG boundary of tho block aJ.so <!rieli up dur.ing· summer 8eaaon.

The v''''l.hr ~f thi s naHa.n floving towards South and ul timate.lt

discharged into the :na.in Sarkanda dadi. which is floving farther,

) 1Msout.h of lease block. The proposed m\ning lealiebold area i. '

situatedaboui 3 KMSouth Tens& bill 803 Ill. and 100 !D. ii~S of

Korapani pahar (81) m) (See Pig. 1). and having IUl elevationn

dHterepco ot 100 Ill. with. ~ h..i,gheat contour of 700 m. w...
- ...·'~ - ;,.·'.. ~_._.,· .......""""': __ .;....:M~ __ . _' ........._.,...........,__ .. ~'"=

A fai.rveather unmetalled road runs .from Tense. Dengula Koirs main

roa.d t.o Bhutra (further south of present loaaehold. area) pas •••

j uat 0.' .KM. away from the leallle bounda.ry. Tho lease block and

the &djoining 500 m. area fall under the 3arkanda Reserv~ For•• t
of Bonai Sub-Divi.ion, Sundargarh Diatric t, Orissa.

To proper .:!.ucidbte the en"il·oDIllGAt. ~a6e.l:liI.Qt p14U, the path ot

our thinking vill ~e guid~d hy MIll9 ~il.l.ient poLnts as obtained from

the l-Ullillg flan chapters. l'hese are I

a). (1) Ares. of tho lea.e block
(U) ll:ln"tion difference; aboTe

llea.n sea leV91.

(Ui) GrB.dient of tho area.

b). (1) Nature of land. ,
(11) Surface right required

tor firat' years.

c). Ore to be mined. :

d) • CO fropo.!led annual Pl'odua ti on
ot ore.

(U) Reserve of Mn oro.

e)'~ Vast. I!.ndo.....rbu.rden generated
per year wh.n tho mine i. .~,
tully dttnlop.d. _.. _ ~ __ .

"l
19.6 Hecta. or 0.196 leMA

100 II.

J 1 5

Entire loreet land~_ ~
((lOTt. Land). ~~

1 'tL2 b t ~.. ''Aift-
• JU ec 8. .. :..er 01.;. .

~.:;;.;:: of ~~
he.ngOJHldC oro

12,001) MT/yen.

4.64 L.lth Tone.

~-- ..-.---~

JAGADIJH MI.)RA
REGN. ~o·RQi;Cl\L.042/87A.
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CHAPTER - XIn

1). iIlVIRONMENT JWU,GKKENT PLAN

1).0 Prologue I

1).0.1 Jolineralado consU tute the Yi tal ray materials for many bash

industri •• with groving indu.triali.aiion. Exploitation of

mineral. assume. great importance keeping at par vith the

country'. policy. In re.toringl:the "nTironment and ecobalanDe, .

it .honld be noted that mining operation. are carried out in

aD enYiron.entally comp_AUble lIWUl.r. Tbi ... ery a.pect i. nov

deal t vith lDUch emphasi. in the wake of increasing .vareD".

tor protection of the enYironment and certain legislation in

this regard vere introduced and the mnillg operations of any
a.raa should be accordingly planned for ruorting a beal tb7 and

s..lDOoth llining enTironment.

13.0.2 ~~iroDlllent:a.lpollution 18 a mul tifao.ehd one &8 it embrace.

air, va~er, landa, tlora and tauna·and aany more. It 1s a

complex aggre,Ate ot external oondition. which affect the Ufe,

deTelopmcmt and 'U"iYal of all organisms. aence it is the

combinaUon of heal tb problem, as it .ftectlS huaaan lite, and

economic problem as it aftects poveriy, an aesthetio problem

a. it aftect. land scapea. It i. therefore required to have a

aulti-di.eiplinary planning to check the increasing rat. of

pollution. In Tiey of this it is necessary to identify the

specitic environmental domain., tho.e are likely to b. disturbed

during the cour.e of mining, 80 that lome effect!Te planning

can be impart~ on them \0 encounter it. impact on the mining

environment. In order to have a proper planning over the applied

area, It i. desired to collect cert.ain baae line information 011

the existing proble •• within and around the leasehold. -s.rce
."PP~oveJl

1).1 Ba.eUne inforll&tion ,

1).1.0 During the cour.e of mining operation there vill be 80m•• dYer••

effech on-ambient enTiroDlllents.The degree of theae effects

solely depend on the scale of mining operation and also the

••thod adopted for aining. Mechani.ed large scale .ining s~.tema

rill produce _ch adT8r •• effect. on the eUllting environment.

than .eall .cale aanual ~niDg method. ~b. ~~Be~ of thea. tvo

o-~--~
r-JAGADISH MISRA

REGN. NO-KQP/Ci~L.042J8·iA..
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Gnvirollmental condi tions i. e. pre.ent Ulbient environment

and the etfected environment due to mining operation and

allied purposes viII be best obtained it ve have an adequate

knowledge regarding the presont environmental conditions

which is otherwise known as baa. line information.

The.. enTironlllental' conditIons can broadly be divided into

three head line ••

a) Physical environment.

b) Eoological environment, and

0) HUa&D environment (Settlement).

13.1.1 Phyaieal Environment I

1) EXisting ltUl.duse pattern ,

.~.c~··~·"-·~:--'i'h-e'-·r·lOgionrepr'esents hilly terra.in \IIi th open valleys in

blitveen the hills. There is no a.gricul turd land within

the lease area ot 19.60 h80ts~ The 'Core area' (lea •• area)

a.nd the region (vi th 500 II. trom the lease area) (Fig. 25)
are entirely com.a with in reserved toreat henc., there i.

no hahi tation vithin the leaae area and dso 500 lB.

surrounding the lea •• area. The proposed land u••

pattern of the 'Core area' may be summarised as belov I

)
.r

For further mine roa. 0.20 heet ••
For dWllp, 0.85 hee ts.
For ~taokini of ore A other. _ 0.10 heet •• "",.
For .quarrhr/ pl ts 1.2" heots. ~~ftO~l\., .

Surface right require 3.10 heet ••

11) Wat.er regime I

The deposit ot the leas. area lie. on the gently hill slop.,

the lovest contour being 600.•• and heighut is 700 II.

aboTe aean lea leyel. Ther. 1. no perennial nallah passing

through the lea.e area. Ther. are only two ~ nallabs

origi.ating and pas.ing through the 10a8e area. There i.

no flov of vater through the.e nallah. except during rainy

days. It was found that the Ground Vater L.v.l in this

~---.

.~../ .1 F. .. :-/S'/"~I
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r.gion i. much low.r than quarri•• leT.I •• Th•• ttlD.n~

V&t.r fro. the nall~h. va. analy••d during the field .ealon

1993 and tth. relul~ i. app.nded in Annexur. 1.

iil) OTerburden and .011 Charactarhtic I

Ooterops ot terrugeneou8 laterite., conga. and decollpo.ed .hale.

are abundant. The aol1 (Shale) eo....r i. a...orag. 4.5 m. thick

anoeiated vi th _at •• '.. Theae ilh&l.1 yill be .tored at ,ui t.able,

sit.u during mining operation for ....getlltion in future.

iT) 'Cliutolou I
,.,

5arkaada aaag ..... mine 11 Ii tuated above MSL 600 III. and ha.

a .a1ubrioua cIt.ate. April to aid June are sUlllmerlIont~••
follov.d by Monsoonwhich la.t tor about four month., generally

I

fro. mid, .Tune to Sept ••ber, and r •• t 18 vint.r. The sea'sonal

,...aria-tion of maxilllUllland ainimua te.peratur., a. r.corded o....r
below (Souree _ Barau&n Iron Kine. of

HII. steel Aut.bos;i t.y of Iildia lot.d•• (BAlL).

Year Summer Winter Rai&
Maxo P Min°:p Kaxo'p KinO F Maxo P MinOp

1986 1090 61° 750 45° 94° 640

1987 1100 59° 86° 46° 1080 640

1988 1100 65° 8)Q 50° 1000 66°

It La .observedd trom above tb&t, a days maximum recorded

t~nllp.has been 1100p and minimulll 450P.· nence. the winter is

not seTeree

Average annuall rdnfo.ll is abou't 200 ems. The rind speed

to 40 be./hr. with SE to NVdirection. A....rage relati ...e

huudi ty varies troll 60 t.o 80" in a year.

ri.es

T) Ambient air quality:

The ambient air i8 absolut.ely pure becan.e there i. no

iDdustriea vithin 20 !M. radius from the leasehold. The metal

road running trom ten.a t.oKoira i •• ituated about. 1 KM. away

from the lea •• area, bence, pollut.ion due to transport. is

negligible. Only dust pollut.ion occured due to natural flov of
vind but the region mainly falla under the Sarkanda a..er....
Por •• t with a Tegltation density 0.08. it. has no ettect. on~ - - ~ -

the air enTironment.. Th. analy..i-e-o-f.-aablent.--&.i-r~aU,ty --
(Pollut.ion) va. sade ~~~_1-9» and report. of th.at

i. giYO in AIulexur. 2. 1IV:J. ..... ~ , --- .
- .' .' . JAGADfSH ;'l1lSRA
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13.1.2 Bcological environ •• at •

The entire lease COli •• under Govenuaent torest l&nd containing

mainly sal trees of average girth 68 o.m. (Fig. 26) and

seasonal bushes. The density of' this reaerve forest as obtained

troll;;th. field studies during the year 1992-1993 is varies troll
0.081\ to 0.106. It vas a1.0 obuned that there is no remarkable

den.ity variation vithin the Illltase.hold (Core area) and beyond
I'

60 ~~ (roiion) of the 'Core area'. There 1s no founa observed,
1n ~r around the lea •• hold area.

i
1)i~',.3

{'
/1
i;~ "
; i
, i:

.'d

I
/

/
/ 13.2

/
I

;f ••

HUrman environment (Settlementl ;
i

~ithin the region there is no hum&nhabitation &nd the entire
I
/r.,10n comes under reae,rved forest land. The indd.strial town
I

/ T8naa situahd about. 3 1M. north of leaae block, beside Ten.a:
/f/f

"

!Dain rasidenUal huts"K.E,. School, foreat etc. are available

t,

.. ~-
at I.ngula village which is '" K:.M. away trom the area. The

main livelihood ot the, surroundfna popuLation is mining and

allied a~t1vi ties in adjacent. mine and trade a:nd COIiUDerce.

A Tery small population in the aforesaid villages depend on

agriculture. No apecial craft is conspicuous. It i8 found in

obUrYatioD that, the socio-eooD,olllicand he,al th eondi tion is

very deplorable.

Environmental impact I
....

APPROVS
Impact due to proposed small Bcale manual mining and allien

Gothi tie. on the existing Goo-.y.tem will not croate any

/ 'probleQ a8 we see trom tbe folloving disoussion 1-
?-t

13.2.1 ReUef andllUldscnp~ alteration I

The mining' operation and ita varioua constraints related to
mining yin change tbe topography to the extent of caudng only

1).2.2

aesthetic impairment. In the pre.ent ca •• alteration in relier

and land8oa~'e vill not b. C,onaiderable as tho excavation vi!}

be limited.' But aa the area 11 'Situated on alope, scarea o~

mining and dumping will b. Thible. • t , ,If
, 1Conuoller ct ~~lP~'

~mpaot on f"drograpby a :,..rt'~~;:nButu.1lof ~
;be proposed vorkin, sitea are Jauch at hiiher In.h than the

vat,.er source. 80 the change in tophgrapby cau.ed by mining yill
- ~- ,~ --

Dot c.;reah any,' impao t Oil -th--by.uo-g-r-aph¥ o,t the region.. -

l
I

\
~(_---~
, , ., 1,

,\ii
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13.2.3 Vater contamination a

Rain vater tlovinr through expo.ed min.. cut "'1' carry

.ediment. at allttYlum, laterite. and other finea which are

Ilon ioxic in naturo. HoveTex', the surfa.ce run-ott water

ba. a high turbidity during monsoon. There vill be no

indu.trial affluent in the leas. a8 the proce •• involT.a

no vater due to crushing anJ ben~ficiation.

13,2.4 Air Pollution

Air pollution will be oooured due to mining in two way. i.e •
.,

bl the addition of ga.eou. pollutant. to the atomo.phere arid

ot the eminion of pa~ticulat ... Ambient air quality i.

disturbed to aome extent due to drilling and blasting. RatherI _

then drilling and blasting otber .ining activities caud1'lg

dust nuj:aa.nce are due to Y&ate,-dullplng, loading, aurface
.,._-:-:·-~---tr61t.port --:-Chaulage)etc. -Noise pollution will &lao oocur.

-du8 to blasting of rocks. The ambi"eot noise level of the area
.i. given in Annexure J.•

1J. 2. 5 IQpact on flora and fauna.

Detorestation can not be avoided vhile operating a.Qine

.,.••..-.
APPROVd

i'

located in a reaerye forest area.. Moreover, deforestation

will be neoessary for the Tartou8 purposes related to mining.

HoveTer, there is no habitation and agricultural lands in

and around mining area. Only aeasonal bushe s and aal tree.

(mainly) effected due to mining. But effect due to mining on

natural grorlh will be Terl nominal. So faunal crisis and

adverse cbange on the surrounding physical environment ia
not expected.

Sinoe no wild animals are conspicuous in the area, nois8 and
habitation which normally CBUsemigration of wild life, do not

haTe any impact, becBuse mine will be run manually in a lmall

8cale vi thout using any haaTy machineries.

13.2.6 l!!pact 00 Climatologz :

No impact is anticipated due to small acale of operation on
existing climAte.

13.2.7 lapset on human enVironment:

:.JAG_4.DlSH An iHIi
~EGN,No·HQPJ....:AL.J4di.37.\.
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opportunities and establ1ahaeni of trade and commerce.

As a result 08 expeoted, 8. fev aleepy Yillages will be

established around the area.

13.2.8 .Impact on forestry and land use ,

13.2.8.1 The main impact due to thh type of mining flotiyi ty will be

on existing land use pattern and fore~try. Some felling of

tre •• will be requi~9d for mining and ancilliary activity.
(} I

The existing land will also be degra.ded gradually to a cerlain

extent. However as the area i8 tr888n'e forest oland' and there

ia no agricultural and grazing land in the vicinity, impact

on la.nd use pattern vill be rninilBUID.The yearns8 impact on

existing land and on forest due to mining and allied purposes

over the lease area ~G estimated on the haais of annual

production for the first. five years aIld represented in table

No. 16 • It is clear from tho table that ~bout 12,392 aq.m. or
,"-,.",---~........;;.....~-..;..,.;".-,..._;,,~-.;... ~_.

1.24 necta. 8urfllce area \lill be require around the 1.yO
quarries to sa.fely reached the ta.rgeted production. It vas
also calculated abou1i 486 DUmbers of trees having av.raee

girth 68 em. to be fell during first phase (Uve yean) of

mining operation around the quarries. Duxing our own field work

(1992-1993) number o,r trees ....as estimated by counting over an

area of 20mx 201&in different clu.ter vi thin the leasehold

and also 60 a beyond the lease

is accumulated and praaented in tablo No. 17. Average 32

boundary. The result of \lhich
~

APp~Ov£l
number!'}of t.rees comea within the mentioned area.

1).2.8.2 Since the mining operation vill be commenoe after the approval

of Mining Pla.n and there WQ8 no resonable land degradation

oc~ured due to the mining by exlessee, hence there ia no

question of saplings already planted • .A.gain1t is worth to
lIumtion that the area i8 entirely coyered by the vegeta.tion.

There 18 no barren land with respect to forest vegetation. So

compensatory afforestation will be only performed oY~r the

tho •• areas of pi 1.5 vher. entirely explore the mineral depoai ta.

Such areas vill be &Tailable after fifth year from quarry No.1

and aft-er 10th year from quarry No.2. So during the firat fiye

years of mining no plant~tion progrLmme 18 envisaged.

",
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1 l.) BNVlRONMEMTALH.A.liAGEMENtPLAN I

In order 14 mini_is. the Impac~ or mining on the ambient

environment. nec ••• ary preventive lIleasurea to b. A401>te4 by

the les8ee are e. tolloy. 1-

"
j

1) During the course of Mining operation a. huge quanti~y ot

_vaat. vhich includes decomposed shale/phyllite (soil)
,. I:! - I

a.dmixed vi th later! tic bouldors, conga and 6.1"0 8ubgrade

manganese ore and lin.s will be generated. After recovery
ot manganese ora t the soil vill be .epero.ted from otber

"aate'mat.eria.ls and .tored in all appropriate site .elected

tor it. The.e 80il will be apread over the dumps after

aohi8Ying its optimum height for Buita.ble plantatlon
!

(grass) which help. to prevent the erosion due W ra.in

and rind and 0.180 tJ;"OIi turt.ber rolling down of the dUlip

_--~---. ---ma-tet"-itis-. Beside these plantation will be m-a.iein a.

systematic manner to revert _bB.ckthe a eth etLc beauty too •.

11) A8 per propoeed plan, due to advancement of the mining

faoes Wit.h time land degradation vill occur. After pita

baye been extensively worked and there is hardly any

presence of r.coverable ore, it has been decided to

recldm this ,!Iit by tilling fresh genera.tion of waste

produced from SUbsequent mining operation. This "ill -t"~_....
",-=,opOVc,p­

prevent tho use of any fresh land for dumping purpoae

there by in turn reducing the l&nd roquirement via-a-vis

degrad~tion. More OTer proposed mining operation vill be

carried out ma.inlyby back-filling processes.So by adopting

this method of Qining degreo of land degradntion will b~

minimum. APpaO~
iIi) Detoreetation cannot be avoided in a mine situated in &

torest. The are~ required for deforestation due to mining

and other allied aotiYitie. vithin the lease, will b.

selected judiciously and should be kept to the minimum

of 5.84 beet •• Under the mining lease of 19.6 Rec.area 1.24

beets. and 0.25 becta.are ••lected for initial aining

and allied activities respectively for firat five year ••

.:R.EG~, No- H.QPIC AL, 0J2./3/.~.

------------------- -- - - --
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iY) Mining operations result. in t.he increase in turbidity of

the rain va.ter falling dil'ectly oyer the active mine

faces during the monsoon and gete charged with laterite,

loose solIs particles and or~ tines. Hovever it is not

toxic in nature. The !Surface rnn. off which become turbid

during monsoon flows through drain and n~tural depressions

provided for the' 'pnrpose°l'lnd meet with r;ensonal nallah

floving along Be boundary pillar nnd ul tima.tely discharged. .
into Sarkanda Nadi further 3 KMsouth of lease block. If

required check dams vill be prepared across the adjacent

nallah to settle all the suspended particle vi thin lease

block. Proposed mining oper at-Lon vill never touch the

ground vater table. Hence, theso vill have no adVer$.i9

effect on local yater regime due to mining.

'c·_····-·~r..·The~c·surfa.ceminillifmethod is not mechanised though drilling

and blasting will b. required. Other "1llinillg operation such

as haulage on I11ineroad, ore and ",aste exca.vations and

dumping ",'ill also generate dust resulting in pollution.

Following control measurQ$ ....111 bG taken to miuimiso these

effect on envir9nmGnt.

a). Exll#l.Ust fumes from the internal eoabu st.fon engines

U83d 1)0 Truoks Du!!!per9, and other machineries will not

alloy to pollut~ the air ~ proPQ~ly ~aintaining the

engine in good eondi tiOD by following r<3goru8 mainte­

nanoe and timely overhaul sched.u19$. Spe-clal care

vill be t'i!',0n for regular tuning of engine to chock

harmful exhaust I)f unburnt fuel eausLng noxious fume••

b). Vhother the Beale of mining operation it is not

pussible to complete eleminatioa or dust. So adequate

measures vill be takon to reduc~ dus t nud aane e ,

These are I APP?,OvE'l) .

i). It h ob.ened, the .,olume ot dust raised from out ot
dumping arn& by tho Botton of ~ind mostly during dry

SeAMIl i. not aignit1can~.

:~J,)\(;'...'~I~I r~,t .~,A1)~:~~ ,11-

....
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11) Haul road. are a major source ot dust in the mines. Dust
auppression in the b&ul ronds and other working g,nerated

by using of dUlllpersand other heavy IUchineries vill be

reduced by sprinkling ot vater. Thi. vill b. done ~ U8ing

water sprinklers cODshntly running durlnL,Cthe working

.hitt it neceaury.

Hi) The drilling machines, are preT ide~ \r!th dust oollector to

prevent the dust trom becoming air borne. the worker. who

run. the drill machine axe prOYlded with du.t ma.k.

Experienee .ay, the Noia. produced due to the mentioned

machines using Cor mining t':Iperation bal!l no etteett on

environment.

iv) Generation or dust due to blaating can not be avoidod. Sinee

.' there is no habitation or human settlement within the loaae
'~~"-~-''''''',:,,",,-------:-~..;.... ...,.,-,.......-~..-- .~

the effect of dust is practically insignificant.

VI) Labours are essentin! for operating IS. mine. ~\bout 170 lab~urs/day

will b. required to run the mine smoothly. There vill be job

'opportunity for 170 peoples which ultimately helps about 680

persons for better living health aDd suni~&tion condition. Labours

are aVll.ilablG from Ten~(l., DenguLa and Koirs. So, no permanent hut.

will be required for ~ccomodatillg them. As the mining is proposed

to be started in this remote area it will certainly have some

posi tive bearing on the locol people. As soon as the mining

activities ~ill stert in this region, it will no daubt develop. the

cOlAuuiCl1tion fllcilities,medical facilities, educational facilities

and otber recreational I1ctiYiti~s in the adjoining ~r6a and thereby

escalating the existing lIoeio-economic and health .environment of

tbe region. This certain upliftment ltiay create certain 80cial

disturbance, which are to be controlled by imparting periodic

edueational progra.mmes at regul1\.r intervals.
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Epilogue 1

Opencast aining of any dimension in general i. likely to

cause some sort ot imbalance to the existing environment and

bring some changes, either directly or indirectly in the

surrounding vagi tation t animal and hUlll&Jlute. The comp"exi ty
of a&sessing these parameter changes ere increased by the tact

that tbe group adversely at !ected by the proj ect are often

not tha same as the,grQupscwho ~re benefited by it. It has

become necessary to dray a halanc_ing control hetveen odds and

thQ be-ntlits frOID overa.ll perspective of the proj ect. ProlD the

discussion it is clear mining operation in the area has .no

i:!lpact on human life, vegetat.ion and of course wild life.

It crea.tes no problem regarding atmospheric air and natural'

water rogime also. Deforestation and degradation ot land i.

required for mining and allied a.ctivi ties, but i"to is very small .

___~th __~~~~t to entire Sarkanda valley. Moreover, under these

CO.lld.i tiona mining in the a.rea. ean not. bit a threat to environment

1J."

bS t..lfec '~Hlland can be reclaimed a.nd afforestation can be

ini tiaj;ed. Thlll'ofore, proper mining planning is the urient

pr.-requirem~nt of the day. On the o~her hand proper preTenti.e

metbods vill be adopted. ~o, adverse etf.c~s due to said

ptl.l'aIlH~t.tJrs' is also nogiigible. uosides thesEl present project

;rill give !:l job opportunity for about 170 persons per day

directly. which in<\irectly help the 680 heads for their botter

living aand sanitary condition. ~

APPROVED
It ia evident that t.he mining industry is indisp~nsable tor tbe

economic and industrial progress of any country as technological

development are dependent upon mineral vlillltb. Hence exploi ta­
tiQn of nature gifted manganea" mineral in Sarkanda TaUey has

become necessary as the mineral bas the demand in market. But

~inerlll re50urces are non r~ne~able, on the other hand,

egr Lcul tuze t lore.at, and water sources Bra to lIome degree

renewable. rroper pre-exploiLation inveatigation8 for planning

and devolop~ent should b. made so that the min.ral resouroes

can be b".t utili •• d to improve tllli Country' a econoll\Yvi th

minimuilldisturbing the pr •• ent .co-.yet •••

o .-It.~":''{j' ~}
If'" _i_~~~ __ ~.~ __~ ~,-

p;

t~i()D"'~ ,";[ or ~v1iDell
..·t' :L1
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ClIAPTER - XIV

14.0 VARiOUS CONSERVATION MEASURES ,

In this ch~I>ter aa attempt ha a baen made in briefly rega.rding

. the con.servf<tion measure over those dOlAain ..rhich will be

affecte1 du~ ~ prolong ateady mining. In foregoiug parts of

this objoctive dlas&rtation entirG gamut of the mining and

their l'e].a."t;.vepurpos.us wa.s ~clinllted and di.cuased accordingly.

It.is ttguin necessary to mention that the proposed site of

mining entirely fall within the Sarkanda Resern Forest (Pig.26).

In case ot 8uriRce mining of arry scale land degradation cannot

.ruled out. For the present case an a.dditional effect on the

existing onvLrcnraent yill be happened i.e. deforestation as

tile eperation side i s resorve forest area, along with Land

degradation, though the required deforestation is negligible

with compare to the entire Sankanda Por es t , PrOIll the very
-'_ ~--~---.'--..:.-......: .........--......~-._-

u«gining i.e. from exploration YOr!I.5 to the .exploitation of

en i;ir,j economic Nn deposit. and their de::spatoh the physical

G.tldhiol?gical envLroument grudually effected. The Tariou.

effflct.~d part ti.ue to exploration and exploitation and their

appropria.te conservation measures are j otted down below I

, ") .
I

, ~.

<J'n
(><?

.... ,._: .

i) Initial exploration vas carried out by ~xleS5eCl Mis AMTC

by digging several trial pits only. I t was observed during

our own field ,"orka tbat the pits vere made without

d.is t.ur banca of the natural forest growth. Future explora-

tion vorlUl vill be aLao carri ed out by diggin~ lIn-eral

pi ta and trenches on the same yay done by .!MfC•.
I,

ii) Mino hliulage is essential for a mine. There is a mine road

lIll1de by Mi1l'C \lith 0. grerlient of 1 :16 (Fig. 27) and passes

all the Lapor t.an t sitea which are _proved as ::rlners.lised

soue s , These road is also corme e t.ed to all quarries to the

do~patch point. Hence, furth.r f911in~ of trees due to

:nino road is cot r equLred, But vi th the' advancement of

mining furth81' mine roud will b4I necessary to etack tha

81ze ore, wb--grad. ore and slao carrying the wa..t.

mat.rialg fro. quarry .ides to dumping place •• This road

pl~ vas made in a such a way that the felling of trees

for the p\lrpo.u i. n.&~_igib_l._Q_,Be. _gtlt~ral LaYQu.f,:Uan) •

J-- I;'
JAG.ADlSH A![_)RA Ii
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iii) Different site service. a.re essential for operating It.

mine. The space for these site services (S08 Fig. 11)

are planned where no forest vegitation vill b. disturbed.

So there i. no question regarding felling of trees and

land degradation. But some area viII be oocupied due

construction of permanent building which is very hegligi­

ble compare to l.alehold, Henge, it vill cause no .ffect

on the prevailing conditions •

. iT) The mineralisation of the reference took place beneath a

capping of overburden about 4.5 m. thick (aTerage). A
substantial quantities of this overburden haa to b.

removed trom the mining s1to before mining ot the economi.c
;

deposi ts. rne developmental. Yorks a180 include. detor ••ta­

tion of the quarry sf tes. The removal of overburden and,
-- ~---rerore·s--caUon-·aroundthe quarries certainly create 80ra.

problema especially regarding disposal of huge ol'erburden.

Dumpsites for overburdGn are choosan over the barren area

after proper investigation. Though mainly back tilling

(Pi t filling) method will be a.dopted here, but sUffiCient

space vithin the pits vill be recluired tor these purpose.

Such space vill be available after the end of fifth year ~

mining operation when manganese ore fully explored from ~l?~C)~
some part of the quarry floors. Before that oV0rburden and

inter burden materials are removed from the quarries and

dumped at appropriate site. The removal of overburden and

deforestation schedule will be carried o,ut l,hasev!seas

to impart gradual effect over the existing condition due to
land degradation and deforestation. It is clear tha.t, &t

the end of fifth year some of the degraded land vill

reclaimed due to back-filling process. After a.chieving

proper configeration of the pit b.Y filling of waste

(maintained. general slope les8 than )70 trom the horizontal).

Atter sprea.ding shalely IlISterials,over t.henewly created

area within the pits plantation schedule will be carried

out phas.viae. By adopting these practice certainly the land

degradation, deforestation, area of dumping yard etc. vill

be minimized for .ub.equent_yor~. The o~n!ige~at!on of

t ~ -fIYJ _

'1 ),'." \
"4 j C'J ~ ..-,...

- • •
~oruu .J er ofMal-

Wian Bureau of ~.
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the dwaping yards their sectioos are giTen in reapecttTe

chapter. To minimized t.he. detorestation felUng of trees for
dWlp ai tea vill not be en'Yis&ged because there is no perDllUlent

bu~hes in the forest area. All the trees of these for.st are.

tall and mainly sal. Bence, dumping the vaste materials at
the feet. of forest growth following the contour yill not create
any .problems. On the othaI' pand'i after compaction of these"
vaste prevent the felling of trees due to heavy rain and storm.

'9'), Effect due to transportation, blasting, n.ois8 t dust genera.ted
trom mine aide, 'dumps water contamina.tion etc. and their

measure are discussed detailed in the Chapter XlII.

vi) . It is eatimated that 'f~bout 15% of the tota.l m1rierable MIl ore

of tqis mine belong to '~45% MIlcontent. Below whiCh MIlore

.....-,.~J~l?!l!'.~~ ..!!C?t,J.a.lte.g~:i,nM.t:p~u!.id~1"a.tioD' .regarding reserve

estimation. The Mn cQ.nt(J~t of >thi s region, varyi;pg from 26% to
37~. ma,inly i.e. low to m.di,,~ fSratie ore (see ~b}le No.2).
Less than 2~ MIl content.:ore has no

the mineral conservation point of view mt'4xi~;.,utilisation

ot minerals is necessary. Agnin, the Mn oro o<Cth~se region
are aui table for Steel Industries. The requi:te;~ g:t'ade of these

Sieel Mills are 28-30% MD.Hence, after prope;';~blending of

20-25~ Hn with the 30%Mnand abovo grado(ore (medium), the

resul ting grade of the Hn ore will be obtdnetf ~round 30% Mo.

It is calcula.ted that 1.5 (2:)-25~ Mn) :a J (20::37%Mn) ratio

of tvo gra.de ore is necessary ·io yeildillg 30% }iD. by blending.

In t.hi. yay subgrado (20-2"" Mn) ore can be properly ~"utilised.

_ ~-c-------- /
JAGAD1SH MISRA

'-REGN. No·RQP/CAL,042/I;lu~.
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CHAPTER- XV

15.0 Conceptual Plan for future and their reclamation Measures J

Details lajrout, land degradation, deforesta:t1on- etc. are required

and the pod tion of the producing quarnea alter lat liTe

year$ are ~escr ibed briefly in foregoing chapters. l.n this
part of· the d:J.s.sertat!on emphasized has been given to drawn a

comprehensive picture regarding the pos! tion ot quarries,,. (}. ( :

number ot operative quarries total a.rea 01 degradation and

also deforestation side by side reolamation of aegra.ded lands

And compensa.tory afforestation over the excavated lands ete.

15.1 Ultimate extent and sizes of the quarries :

15.1.1 It vas estimated that with tho proposed rate of production

~---.1.r.om-.the.__tvo quarrie8 i.e. quarI"y No.1 8: 2, the pits will be

Tuns safely for 20 years at least. The limit of the quarries

t.hough kept confined '(ithin the minoralised zones only which

is marked on the map (Pig. 8). The limit of mineralised zones

are detttrmined on the basis of Mis AMTCexploration works.

Henco, furth~r existence of the mineralised zones 'can be

poss! ble beyond the area vh:f:ch;wll;,;l;be. confirmed· by our own

futul"e exploration schedule (See tabl,e'N'o.3). li'ithin the

minora.lised zones the ultimate

after each year of fir8t five

20 years are planned

'see Figs. 12 &: 13).

_)

'.

during the end at 10 years and 20 yea.r., respectively on the

basis of more or Les s steady rate of production (1200 NT/year).

I
:fifty years,;'. fter t'en yearas &lief
t.ion a.re 871'4 x 60m J 10Bm x 66m and
After 'th years the pi ts will b'e ~xtended across the croas

section IZ line. The aizu of the pits 1f!1l be a.vailable from

cross section. ot layout pla.na. In ca ae of quarry No. 2 which

i. also confined vi thin the mineralised zone., their a.erial

extent after 5 yea.r and after 10 years will b. samo bocause

only depthrlse exeaTation will be in practice. Themaximum(after10yrs~

dimen.ion 18 120m I 14m. This viII be increased upto 138mx92m

at. the end of 20 year •• Hen tho quarry will be advanced along
the seotion line WXwith time.

~,
JAGA01.)H ;'vfLiRA

REG;:;!. NO-KQPjCALi042/8iA,
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15.1.2 Due to advane.mant of mining trom the end of fUth years

to the end of ten y.art another 1908 wl- area will b.

neceluary from quarry side 1 fl.Ddther. vill be no further

land degradation required in cas. of :quarry side 2. Hence,

during theae spall of time 1t va.s calculated another 114

numbera of tre6. likely to be fell. From oleTenth year to

end of 20th year fuz;t,her le.¥ re~uired for the production

purposes around the both quarry &ides !ire 7,128 rn2 and

3.,816 ...;. respecthdy. The number or 'trees likely to be

fell dur~~g these period are 425 and 228 respectively.

.. <a

Pinal alope ~t the excavated lands I

After removal of all economically exploita.ble MDore from

the. pits floor. the "seated Areas are used for dumping of

vaate (overburden + inte.rburden) which yill be generated

~""--'''--'bY-8ubs-equ~ent works. The time required to f'oach the floor

of the quarries into the non-mineralised zone ia five year ••

Hence, the.re is no question of pit dUmping before fifth
years of· opera.tion. After .fifth yeB.r~ the excavated portion

of the qua.rries will be ftlied systematically as to match

the contour lines of that area a.nd also to mainta.in the

slope of tho 'Ir-a.stematerial those are dump into the pits is

less than 37° from the horizontal. Once again it is to

mention here, thn;t the sl:ope of the pits are confined to

45° with the horizontal against the gen~ra.l slope

Idnin.g sites is 1.5.

15.3 The post mining reclamation and ll,l.nd USB p~ttern :
Once the minin.g opera.t.ions will be OTer in some part of the
pi 1.s. the land should be rebabiliated for productive uses

like forestry, because the mining area entirely oonfined vi th­

in the reee"e forest area. Aftei' achieving optimWll height

of the vaste materfals the top surface of vaste are levelled

and mainta.ined tho general gradient. of the dump ma.terial

les8 than 370 from the horizontal. This can be done by keep­
ing bench width greater than the height of the benches. Pi 1.

dumping should be advanced from lover leTel towardlS the

higher leTe1 direction. This process will be gradually

__.. practiced till t.he enti_!'~_8xplo_i-tll:.t!0n of-ores trom the Pit.;

• ~ ~~oor •• Tho int.l''t>_~rden J aha!!) ~~Q _spread 0"" the t.op oi1f.~-·---·
~ ~ ~h. dumpmaterials and then it ",iUre stabilized through pro:pe'r ,. II ) ~"~jn'

"-',1.0 ~\1'-'i' ~i/",>:~,;i,).A . ..,_glo .~,llv).'J ot ~j~
.•. 'fIJ/ n" ~~
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vep, tat.ion. The plantation prograllll!1•• viII be carried
~ut by planting 8111118 usetul tree. not leu thAn twice the

number of the trees destroyed due ,to mining operation.

!H.nerable reserve and anticipa.ted life of mine
bUlliedon techno-economic rae tors J.....,.._.....,
H.inerallh reserve of this mine is 4,64,450 M.T. The grade
of the ore varies from 26% Mii to '1% Mn. The 20-25% MDore

ia 8,1130 utilised by proper blandin'g. '!he annua~ production

ia 12,000 MT./yoll.rwhich csn be obt~ined from tvo lluarries.

H~n..ee, the' mine ·I'd.ll runs sstoly about 33 years after
commencement of mining.

';,.,

15.•4..1 From the experience in'the field of natural resources and

their. utilisation it vas observed that aangan ea e ore has &

st.eady demand a,1.least !.or last. three decades. With tbe grovth.,..,"""'"""".•• -r- -.-.._---- ..--.-~ .....~, ... .

of sev~r61 small scale indus'trie!! along rlth the moderniso.tion

of t.ne Steel Plants furth.r enhance the demand of ~ orea in

f..ho market. It is expocted that demand of the Illt:U1ganeaG.

minerals. hold a. good position in 'he markot. fo~' future also

vi th the country' a industt:ial ,development. l'h6 oro of these

a r ea i!iJ specially sui tq.ble for tho ..steel mills a.nd Ferro­

!1angl1ol?se Plunta. The other factors, ,like rna.chineries, la.bours,

lllining implements ete , vi11 create .no problt)lt1s vi th time

regarding the econemf e !!lap.crt I)~., ~lle ..mining be.cause it is

&!uuall-scde .....oridn&: mino and .;t't.mlS ~Ilually \i'itllout using liny

hCllvy lOOohine and oth.er eS8&ntip.~ iostru,!!I0nts regnrding mining.
,;(-



ANAL YTICAL CONSULTING ·TECHNICALAN 0

Telegraphic Address:
ANALYTICAL. CALCurrA

9. BENTINCK STREET.

CALCUTTA
POST BOX No 27')

CERTIFICATE OF EXAMINATION

C HEM I.STS

r.repho-n •• : 2-8~3661
2S·'1)98
28- 7 80J

. We hereby certify that a sample ot ~.~rxHJ.i~T 'fA:niR~ ·,··..· .
drawn by our representative on the ~.tn ..~J.:iL l'~.l. ».AX'..~~n,,~ ..);i t4 ..~~ ..~F~~~.~ .
~ ~ .."~n1l.~ ~.~R"'~." ,, UkMlItI, in ,the presence of a repre~w~~'S? of and on
ac~~unt of Mess~s ..... J'A.(.~hl)lSH..t:\l.!ii.~ •..... a...r;PlJ. •................................... , ~utta, has been

,a~alysed with 'the foliOWlng ras u l rs :
. ".~. BEING DISCHARGED INTO IS : 2490 (ParI 1) - 1981

Into Inland Surface Waters
U:J:& JiIt'QN LIM IT

ANALYSIS I
RESULT

CleAr ... ter ..hit. with trace. of .. ,Hhlent. odour •• Nil
10.00

mg/l ,,,

5) pH Value
6) Temperatura °C
7) Oil and Grease
8) Toni residual Chlorine
9) Ammoniacal nitrogen N

10) Toral k.jttldahi
nitrogen N

mg/l ...

"
NIL
filL

1). colo,ur and Odour
2) Suspended solids

~~J....: Particle size of
-"'i-'~~'- ._ .' 8L!sp'~_nOerrsolrdb .:Pt-P4I •. ~.ro_UQll....!~O .~_l_C_ro_~.a1:~~,

4) Dissolved solids 18.00
(ino(oaoic) mgjl. .. 1.00

)~
Tree-

carbonate mgjl ...
27)' Cyanide CN " bilL
28) Chloride CI 12.0
29) Fluoride F 0.60
30) Dissolved Phosphates P " WI L
3f) Sulphate SO. 2.0_0
32) Sulphide S " ... )II I L
33) Phenolic compounds C.HsOH·~--·- IIIL "
REMARKS: l'h" aOOvo .~ph 0 t .rt'lucnt COtIIpli .... it.h

IS 2490(Pt-l)1l981 for Industrial .tHu..tlt
d.1~.rQed 1n the inl.nd .urf.co w.tor ••

"
tilL
,HL

11)
12)

'3)
14)
15)
16)
17)
18)
19)
~O)
21)
22)
23)
24)
25)
26)

Free ammonia. NH J

Biochemical Oxygen Demand
for 5 days at 20·C
cnemlcsl Oxygen Demand\
A.rsenic ~s
Mercury Hg
Lead Pb
Cadmium Cd
Hexavalent chromium
Total chromium
Copper
·Zmc'·
Selenium
Nickel
Beron
Percent Sodium
Residual Sodium

"

I.

mgjl .. e

1.00
ll.00
)ilL
IIIL

IIU..
IiIL
1IliL
)Ji.lL

NU.
......._...."..._..0 .,.~.

IIIL
JUL
NIL
91.~4

"
"
or

Cr+6 "Cr II.

CU "
Zn· ",l"

Se ,I

Ni "B "

.\l1nxure-1.

100 Max

2,100 Max
5.5 to 9.0'
Max. 4O~C
"0 Max.

1 '1
50 "

--",.\
. !

100 "
5.0 "
30

250 "
0.2 "0.01 "
0.1 "
2 "o 1 ,I

2 ..
3 ,0
..5 ....,,, ..

0.05 I,
3 It

2

&.~...
..rouer of Mi.... t

.. ,.~;>.i.l ·of MjJlllj

o 2. "
l~i~fI:;;l
1.0 r"J '.':+

5 .f

1000 "
2.

\.

~)
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R·V-SR I G GS &. C5a. PRIVATE~.r:
A~AlYTICAL CONSULTING tao TECHNICAL CHEMISTS

9, IENTINCK STREET,
CALCUTTA

POST BOX NO. m
1'1 Q

BrtmM : BARBIL
Tel.pnoM I 273

EXAMINATION

,
aaltlplcr (Inat&llGd It,P'pli'OX 2.5

;...:..........._.__l_eY_·_e.l_. ) ~O mtr. from' tho_~2'!:.!.

AQtu.r
wr.tJ,OIl
ot non,1~
r.i~ (,'1j.n)'

.~~

?l1n~.••
lXl.16 8.8

iii_Cd ...
Marks I Clear We«~ex:.

Method foll~ • Ail p-.r IS , 5182.

APPROve»

'.V.l!!RIOG~"" (, p' ""'t LTD.

-.y'.r.?C..
Annexure-2.

R.t:i~~).:-." ~~'l '~"

ladian lJ'ueau of i.;li Pc., , .



R·V-SRIGGS it D'PRIVATI lTD.. ~ ..
~NALYTICAL CONSULTING UD TECHNICAL CHEMISTS

T~phlC: Add, ... I

cvtAlYT!CAL, CAlCUn~ 9, 8ENTINCK STREETI
'CALCUTlTA

Telophone. I 211-3(>&1
2I-269c
28-71()3

POST BOX NO. 279

,.,
Branch : BARBIL
Telephone: 273

CERTIFICA TE OF EXAMINATION

lioi S8 Re3ul t.

!!:Ie. M/S. JAG/J)ISH ~USF:.A.

GORUiWiISANI.

Noise Hom torinq S rudy ( db Level"

10 mas. from the ~~ !Dr source ..

Date. Loca.tion. db Level.

·.05.04.93.
A • 7 n +-...0 7:2.;)arkunda hn. -une.:

Methodfollo .....ed - a3 per IS sped. fication .

.. ~.-~ ~- ,>?~ '77V
-."I-I-t-I~l:l-F-e--) .¥'lL:...~';

" ...



Mitro s. K. Mine[u I InspecH on Pri vu Ie ltd.
Cargo Inspectors, Ani)/~tica/ & Consulting Chemists

P. O. BARBIe DIST. KEONJHAR, ORISSA
-.J e eo Offlc.e :-
P~". c.r. T. ROAD. CALCUTTA·'~.
CO'.'" : ASSAYERS CERTIFICATE OF ANALYSiS

(,r3m :_MITHALAB
3.:>.RBIL ::,1~ CODE NO. : Oc767
PMon. : 209. zss. ( 011 )

469. 470. ( A .. )

~""'~"ei. . .!'~,5a.:85·44,13:39. "'.748,'
: 02'·5587 ".rflA.IN

(\0. 64s6/92' Oaleo . 29th J a n •

i. e

. Wehereby certify that 4. sarrpLes of Manganese Ore,
SlffiHITTED to us for examination on 27.01.93': ~ave beer:
an=Ly sed wi th t.''1e fo11o\!ling r-e sul, ts :_

AbalYBie onsample5 dried at 1Qs<'C.
ReLNo. Sanple Marle • Hn.~ Fe.%

( 1) : Sample No. 1: 35735 14.24
,~) .",-_~JJqll.e. No. Red coated) 17.CO 16.20l_~._,.~\.;,L_. :,

. ( 3) : Sample No.3( Low Grade) 31. 13 15.78
( 4): Sa[llP1 e No.4( Makre. Type) 8.32 21.36

BRI G'nANASHYAMHI Sl-lRA0

GORlJMAHISANI •

For MITRA SK ~'JNffiAL HiSP ECTION (p )LTD. '
I

"!

REGIO~ MAtIt\GER.

U!t'''1 B.... ::f'le, .

f\, lO-:,~I"''' .

rt.\H:)PANI. BAHA..!'4.'·'QA. BOLJo..-"I. UA.HSUAN. NOAMUHOI ETC.
'.UUtA 5. K, PHIV-~ ;'E'lTO.
·.·.:1"'" S. ~. 'COAl ."SYft'n6N~ ;P) LTD.
'.4ITRA S. K. OUALiTY CONTROL (P) LTD.



~ Office:-
. - . -~, ··P-Il C. I. T.·ROAD. CALCUTfA-I <t,

Gr_ ; ASSAYElIS
PlIo.,.. : 2«-~. Z44-1339

244· 74a2
T.lo. : 021-5587 MBA.IN

) Milro S. K. Mineral Inspection Prillle Ud.
Cargo Inspectors, Analytical & Consulting Chemists

P. O. BARBll. :OIST. KEONJHAR; ORISSA

Ref. No.70'?3j93.

Gram : MITRALAB
BAR81L STD CODE NO. : e6767
PhOAII : 209. 269. ( 0:: )

469. 470. ( Fl•• )

CERTIFICATE OF ANALYSIS

Dated.. 9th June. '9 93

We hereby certify that ClrnO'D(~:ni sample of r!anganese are, subr.l.i­
tted to us for examination on 5/6/93, has been analysed «Lth
the follo'fdng resul ts:-

Sarkunda Hn.t':ines.
Sampl e Hark:-
en,!!10/= 10 Ht.

Analysis on sample dried_at 105~~

Mang2nese (Nn) ••• 33.70)6
Iron (Fe) •• " 18.6076

Silic:.:; (Sio2) ••• 3010%

Alumina (A1203) •• 5.249t
Phosphorus (p ). ••••• 0.072%
Sulphur (S) ••• _•• ~•• 0.00696.

--------
for

HI s. Jagadish r·li shzra
Barbil.

sd/6

Ou- Branc,,":- IIANS~ANI. IIAIlAJAMOA. SOlANl, LU\StJAN. HOAJotUNOI lTC.
Auocir.";- MITl\A S. K. PRIVAti LTD.

MITRA S. K. COAL 1N$l'lCTIOH (,.) LTD.
MITRA S. L QUAlITY CONT"OL (1") LTD.

'M~4b
'\CC
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Millo S. K. Mineral Inspection Privafe Ud.
Cargo Inspectors, Analytical & Consulting Chemists

P. o. BARBIl. DJST. KEONJHAR, ORISSAHead Office.:_
"~lf C. I. T. ROAD. CALCUnA_14.
Grem ,.: ASSA YERS

~.on.. : 244-5485 •. 244_1339~'-"".'~' .. ,.,'0'- : 14-4:7-1<12' ,

r.'n : 021-~587 MTRA_1N

Ref. No. 7~?4/9 3

CERTIFICATE OF ANALYSIS Gllm : MITRALAB
BARB.IL STD CODE NO. : C6767
Phon., : 209. 169, ( 0 II )

459. 470, ( Res)SAMPLE NQT'
DRAWN liY US

Dated 9th, June .,,..1993

Wehereby cert . that "ne sample of Mang21leseore, submjtted
to us f or- eXam,," tLon on 5/6/93, has been analysed wi th th efOllowing rcesul ts:_

Sc:rkur..da i"1ines,
Analysis on sample dried at 1050G

Sample Mark ffivl/ll =IOmt Manganese
(Mn). " 38.6096

Iron (Fe) ••• 19.2096
Silica (S102) •••• 2.40%
AIW'h.tna (A1203). '. 5.71%
Sulphur (S).. ••••• O.C()696
Fhosphorus(P) -~-------- 0.072%

MIs. Jagcrdi sh
"Barbl1. Mishr:~

for ratraS"r-=~ineralr::~;~:~rtd
'~C"'alMar'ger i I I

\J

~
.J\PPROVED

Other BranCh •• :_ BAN .. '/I. 8ARA..lAMD,A. BOLAN I. JI.ARSUA.I;. 'NOAMUHD"I ETC.MlociltU:_ MITp.;,~. K. PRIVATE ['m.

MITRA S. K. 'COAL INSPfCTlON (I") LTD.
MITRA S. K. aUALITY CONrROL (1") LTD.

An.a:a~T'e< 4 c



P;. ({ BARBIL. D.IST. KEONJHAR, ORLSSA -e-

CERTIFICATE OF ANALYSIS Gram : 'MltRALAa
BARBIL SrD CClDE 'NO. : C6767
Phon •• ,-209. 11m. rOff )

.469. 470. ( R.I )

SAMPLE NOT
DRA ')"':)\: 1~y US Dated ... 9.th. June. .19 93

*':
hereb:?, certify that 9 'samples of Hanganese ore, su bmi,tted to

U.S' for exarntnat.t on crt 5tl;1, Jm;;e 2993'1 :f~)arXillllO:nrllt:k<XnXn..~){lfxtl11fI'P'1
'*,havei~been analysed \'Ii th the Iol.Lowing r esul. ts:-

a ~Jines.)

St,.;No.

.!Ii

Ahalxsis on sample dried at

29.5%

30.;2%
28~Qj96
30.2%
28~ 7%

29.396
28.7%
30.1%

. \

31:~2?,

Aatoci't •• ' :-


