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CERTIFICATE OF INDIAN BURKAU OF MINES

TUIS 1S T0 CERTIFY THAT THE PROVISIONS OF MGDR $988TAVE
BEEN OBSERVED IN THE MINING PLAN OF SARKANDA MANGANESE
DEPOSIT AND VHEREVER SPECIFIC PERMISSION ARE REQUIRED,
THE APPLICANT/MINE OWNER VIDL APPROACH THE CONCSRNED
AUTHOHITIES OF INDIAN BURKAU OF MINES FCR GRAKTING THR
PERMISSION, -
PLACK 3 BIUBANESVAR. fie I m——
{JAGADXSH MISIA)
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REGN, NO3 RQP/CAL/042/87A.

DATED 1 28.03.1994,
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PHONE : =.c.0.—ExTN. 1
[RAIRANZIPUR EXCHANGE!
0. GCREUMAHISANI
DIST. MAYURBHANI

ORISSA

e _ SN
JAGADISH MISRA , _ e
B.Sc., B.E. (civil), A M. LE. (MminnNG)
CHARTERED ENGINEER [INDI&)

ENDORSEMENT CERTIFI

1.. THE PHOVISIONS OF MINES ACT, KULES AND REGULATIONS MADE
THEREUNDER HAVE BEEN OBSERVED IN THE MINING PLAN OF
SARKMNDA MANGANESE DEPOSIT, LEASE HOLD OF SRI JAGADISH
MISRA AND VHEREVER SPECIFIC PERMISSION REGARDING MINIKG
AND ALLIED ACTIVITIES ARE REQUIRED THE APPLICANT
(SRI JAGADISH MISRA)VILL APPROACH D,G,M,S,.

e

.
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£

2. THE MINING PLAN OF 'SARKANDA MANGANESE DEPOSIT' OVER X
AREA OF 19,60 HECTS. IN poyay - SUBSDIVISION OP SUNDARGARH
DISTRICT, CRISSAj IS SUBMITTED UNDER THE AULE 22 OF M.C,R.
1960 rOR THE FINAL APPROVAL, THIS MODIFIED PLAN
INCORPORATED ALL THE DEFICIENCES AS OBSERVED BY INDIAN
BAREAU OF MINES(IBM).

I SRI JAGADISH MISEA A RECOGNISED QUALIFIED PERSON OF

I.B,M, CERTIFIED THAT ALL THE NECESSARY PARTICULARS
FURNISHED IN THE ABOVE MENTIONED MINING PLAN ARE TRUE
AND CORRECT TO THE BEST OF MY KNOYLEDGE AND BELIEF,

PLACE t BHUBANESWAR, KT
_DATED>:  28,03,1994, (JAGADISE MISRA)
RPN
ey _ _ <& " CONSULTANT & APPLICANT
f T TAt.10
LThts p et R REGN, NOs RQP/CAL/042/874.
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No 3 B /5'” Bhubanaauar,tl"u

: Covemment of Drissa
~ Department of Stoel'& Mines

ﬁl(a)s:‘r-uajgz ’

From,

Shri A.K.Das, e TR
Addl, Sacmt.ary to Gaut. x © 5 S

To . oy e
~§ri Jagadieh f‘i’iah ra,
At /P3s0: Gopumahlgani,
Diats Maywabhani. :

Subg Application dt. 16, 'i" 79 of SrJ. Jagadish Hishra
' for grant of MelL. for mangancae orp ovear an
_area of 19,60 Hects. in Sarkunda R.f. under -
i Bonal Sub=- muiaion of Sundergarh district., G’i‘(v@
PRY

sir, . _ = - 'y

, I am diredted to invite a reference to your lettsr
No. SI"J/BB:./A?/BE dt.1.7.93 on ths subject noted above and
to say that Govermnwm ent had ﬂaci ded to grant nining leass
Pci manganess pIc Sver ‘an ﬂrﬂa of 41.60 Hacts. as dacided
aarl.iar in your fpvour in Sarkunda ReF+ under Bomai Sub- -

entng
nivtaion. - As you. &-n-b-:&r..e.at/a-a to reduce“the.area to 19.66

_Hacts. you are therefore iqtimatad .under previso to Rile 22(3)

(e) of the M. C-Fulaa 1960 to fu mlsh the approvad rining
‘plan ;:f the ama propos ed tn be grantad under mining lease
within a paricd of six mnntns from, 1.7. 93 as intimated to you in

letter No. 7712 dt.20.6.93 . You are also raquaatad to fumish
'_appraual of Govermmsnt of India in raspact of l’orast land as
_rar_pirsd under Fbmat(!:onsawaticn) act, 1380 uit.hin thg -

atatutory pariad of uix Inuntha Failing “‘Which your. apphcatlnn
v Ll. be disposed of 88 par 1au..

01’ 5 e g S PR * Youszs faith.ﬂrlly,-'
“x Mmﬂo . - e i % addl. 3&0 rsta:y tu ijua mment
: 3 LWM : 2 R
Hﬂnq LNt:l.. : : Iﬁﬂgﬂhubanasua L the

Copy forwarded to the Collector, Sundargarhfni mctor of

_nini.ng and Geology,01lssa ,Bhubanaquar/Daputy [0} ractbr Mines,

Kolra for infomation and nscsssary actxon.

'
T

idﬂiﬁﬁé&é\éy" to "\:b_uS}.an"aTr
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BReGISTul B0 2. CEL

GUVERNMaNT CF INDIA
AINISTRY OF MINE3
INDIAN _BURBAU OF MINZS,

No CAL/SG/Mn/MP-318 234/4, AJC Bose Road,
Calcutta = 700 020,
Dated September 24, 1993,

rro’

/s, Jagadish ilisra

At/P.0, : Gorumahisani

District: kiayurbhanj

Orissa
Pin : 757 042.

Sube Mining Plan of 3arkunda Manganese Deposit over
an area 41,60 Hects in Sundargarh district,
Orissa, submitted under Rule 22 of MR, 1960.

Sirs,

On receipt of your above mining plan on 1106.93,-tna
deposit/area was inspected on 7,8.923 by 3/Sri DFNag, Deputy
Controller of lMines and M,Sengupta, Senior Mining Geologist when
yourself was 150 present: On the basis of above inspection,
the following deficiencies are observed in the minding plan, You
are, therefore, advised to modify the mining plan accordingly and
submit the mocdified mining plan duly bound in six copies within

80 days of this letter for furiher consideration at this end,

Yo Pora 5,81 it et ¥
The salient geological daia of the trial pits along with
its locatdien on geological plan etc, carried edé'by the.

previous lessee if avallable should be incorporateds

On the geolegical plan, grid lines, bench mark with KL,
location of the existing and proposed dumps, etc. have not
bee; showne «\1s0 the different 1itho units should he shown
with proper colour scheme, 7There the plan should accordingly

be modified by showing tae detaills indicated above,. The

3

colopgical plan should he supported wilih @8 and T3 passing
E & o

=
P f
through strategic pointag, I 0 124
_...----l"

~




(2>

should be proposedc phasewise/yvearwise for site No,I and II
for better understanding of the deposit and the exploration
report should be submitted within the term cf the mining plan

i;,e, five years,

3. Para 3,3,2

On the geological plan, the z0ne of proved and probable reserves
should be demarcated, Further ihere is a variation on the ore
reserve indicated in the summary are Tables no.3 & 3A and the
sau@ should be corr2cted, Cross sections indicating the proved
and probable zones for 3ite I and 1l should ke incorporated,

. 4, dule under which the mining plan is submitied, name of the
deposit, exXticnt of the area (Ha), name of the Consultiant and
date of the report should be incerporated on the cover page

and title page,

5 Para 2,86
Siunce the lease area is in forest land, legal status of the
forest, namely reserved, unclassed etc, and pame of the férecst
divizion, forest block; cecumpartment etc, should be discussed

under this para.

i Plales
. a)y Key ¥lan should show all the features as required
under JICIAL 1988, P AP R "
k) Surfacs_ilan e¢nclcsed, does not show the grid liaes

7
contours and other cetails as indicated, in Hule 28(1)(a),

dncluding different types of fArest lands etec, Hence
the surface plan should be suitably modified znd

enclosed with the mining plany

i ) .
c? 2lgtes 44, 4b, 4o, 4d Lagional ¢
=4 R
Indian bureau Of [P
Y Plate 4d has not been enclosed with the "Ora’t
_’4ilicr| l-l"l =
ii) Plates 4a, 4h, 4¢ enclesed with the mining plan
dogy rol errry any meaning, frevefore, yoorly
—
: ; 1 B f ; ; .
S . - x ¢ é i end of 1 b 1 y 3




6o.4¢e)ii) prepared showing various lithounits and position ecf the
benches with their RLs, approach roads, coatours at 3=5 a
& interval, grid lines etc, Accordingly separate pit

design plans for each year should be submitted,

(a) At least 2 sections showing the yearly positions of
the benches together with the litho units should be

drawn and enclosed in the mining plan,

ge) Dump plans and sections of the proposed dump have not

@ been incorporated in the mining plany

(L) Snvironment plan has not been prepared as per the
details as indicated in fule 28(5)(b) of MCDR 1988.

7a In para 4,1, how the pits 1 & 2 will be developed by foraing
benches in overburden and ore need to be spelt out indicating
aumber of benches to be worked every year in ore & O.B.

Accoraingly the paragraph should be modified,

8o Para 4,5,1

Detailed calculations regarding requirement of machinery

should be included,

Caleculation of consumption of explosives etc, should be
incorporated in the mining plan.

ﬂﬁtr"
10¢ Para 7,0 N §
pPFR

Degecr iption regarding waste disposal given in para 7,0 does
not include description regarding all the sub=headings given
in the outline of mining plan including generation of sub=

grade ore, Therefore; this chapter should be suitably aocdified;,

‘ 11, Inventory of flora and fauna in the lease area and Duffer Zone
should be obtained from forest department and given in thae text;
while doing so, number of trees available in different cluster
of vegetation within the mining lefse area and beyond &60m of
the lease area should be counted, Also, numbeﬁof t;eas likely
to be felled during the next 5 years should baffhgffféytm

— Tt
Nty oo e - s B

- ppf S
\ wna“ s of M



(4)

12, Saplings already planted every year in the past and those
proposed to be planted every year during the next five years
indicating the types of speciesy; number, survival rate, fund

earmarked etc, should be given in tabular form,

13, Im a separate chapter, various conservation measures including
recovery of subsgrade ore for blending as well as developmental

problems and solutions thereto Should be described,

14, In a separate chppter, the conceptual plan indicating the
future devekepment during the next 10 years and 20 years
together with the envisaged reclamation measures should be

described, This should cover the following aspects,

a) Ultimate extent and size of the pit/pits,
b)) The final slope angla zdopted.
&) The post mining reclamation and land use pattern,

d) llineable reserves and anticipated l1ife of the mine
based on technoweconomic factors,

15, Add a few refresentative colour photograph of the area to
show the present conditjon of existing quarries, dumps,

existing vegetation etcy

16y Since the area falls uncer reserve foreét a separate G.,M.P,
should be p.repared as per the D,0,8, guideline, by egtabli;hing
suitable and adequate number ©of monitoring stations in core
zone and buffer zone as per the direction of wind in different
seasons for ambient quality monitoring of air, water, soild,
noise level etcl, - Gﬁ@“

fuﬁﬁﬁﬁgxﬂigs

17. 'The following certificates are to be incorporated 155269'
modified mining plan 3=
(a) DGMS
(b) Certificate of correctness of the mining plan from RQP

(ey IBM certificate as per enclosed formati,

Encl ¢ One copy Or'drgft

mining plan, . W Yours faithfully,
4 S = , P \f" ;
S e L 557
et kM (T BISHAS)
x nb\l!“ : i
pdis Regional Controller of Mines

JAGADISH MISRA Indian Bureyu of iines




i

e T

oxdd¥
wmh

; 'V.’ﬂ-’a’fﬁ-"l?ﬁ-’o’@?{'“‘{ ‘N
vacw HSIQvoyp

®Seury JFo Neaang ueTpurl
BeUujlly Jo JIarloIjuo)) TeUoTday
(symsigd 1) il e

4

%and3®N gy  “(Zn) Seury 7o IoyToIu0y eyl

md3eN ‘gar ‘seurl Fo IeyroxjuU0) FOY¥YH Oyl

l - Lo ]
-t 03 uorqﬂmzufur PUTY o7 pepuiemxoy Ldop

‘uof3doe LJessedeu puev uUOTjewIOIUT SFY JIoF

B8 8T IO

T00 TSLz % wuyg

deasepueqnunyyg 32 '0"5

ITT 3vun faeldey wresxvqy ‘gg
fqbu feasty ystpeBep jIg o3 £dog

(s)

sig

2z

e’ 4



Comments made by Indian Burenu of Mines on the draft Mining Plen
of Sorkanda Manganese Mine submitted by M/s Jagadish Misra. The

sajd modificetions bave been incorporated in the final Mining Plan

ag under !

1. Para 3.3.1
The salient geological deta of the trial pits along with its
location on geological plan etc. carvied out by .the previous

lessee if available should be incorporated.

On the geological plen, grid lines, bench mark with RL,
location of the existing and proposed dumps, etc. have not
been shown, ilso the diffcrent liiho units should be shown
with proper colour schewc, There the plen should accordingly
be modified by showing ihe details indicnted above. The
Geological plan should be supported witi IS and T5 passing

through strategic poimts,

The geological data of the trial pits, their locations
on the geological plan and other exploratory works carried
out by previcus leusee are notl eveiluble from appropriate

authority.

Bodified geologicenl plen (Fig. 2) incorporating all the
mentioned items ure included and described under the same
para (3.3.1). The diftercont litholoyy are marked on the
geological plan by using differemt symbols and coloured,
Longitudir-l secction and transverse section (Fig. 3) along
two strategic points marked on geological plan (Fig. 3) ere
provided. Proposed dump sites are shuwn in Pig. 6.

.-

2 Para 3,3.2 L h‘;)"”

Nothing has been preoposed under the future exploration
progremme, Iriels pits nt e regular interval of 25-50m should
be proposed phrsewise/yearwise for site No.,l1 and II for better
understanding of ihe doposit ond tho exploration report should

be submittod within the term of tho zmining plen i.e. five years.

The future exploration schecule curried out by leasee
over the wcrea demoribed in deteile under the same pexa (3.3.2)

Gofar. .. p/2

wi !



3.

4.

3.

and phasewise/yearwise programme over site No, 1 and
site No. 2 tabulated in table No, 3,

Para 3.3.2

On the geologicul plan, the zone of proved and probable
réserves should be cemarcated. Further there is a variation
on the ore reservs iadicated in the sunmaTy are Tables No.3
& 3A and the same should be corrected. Cross sections

indicating the proved and probable zones for Site I and II
should be incorporated,

The proved 2nd praobable reserves zones for the deposit
sre demarcated on the geologicel map by different symbolic
line and discussed under the para 3,3.,2., The reserve
calculation was checked and provided in table No, 4 end
table No. 5, The proved and probmbls zones for site No, 1
and site No, 2 are demarcated by some symbolie line on
geological sections, Fig. 3.

Bule under which the mining plen is submitted, neame of the
deposit, extent of the arza (Ha), name of the Consultant
and date of the report should be incorporated on the cover

page and title page,

The mining plan ls submitted under the rule 22 of
H.C.2., 1960, The lessce intends to mine Manganese ore only,
The extent of area is 19,60 hectares, The nanwe of the
consultunt is M/s Jagadish Misra and date of submission
Murch, 1994, All the above inforautions are gncorporated

in Hining Ylan wne also cover puge aod title pega,

Pora 2.6

Since the lease area is in fovest land, legal status of
he forest, namely reserved, unclassed etc, and name of
the forest division, forest biock, compariment ets, should

be discussed under this pare.

All tho neoessary informations pvailable under item

in No, 3 of your commentis are proviced m%:ﬂﬁ.

® * l.q#
{2) Contd..,

B



6. Plates,
a) Key Plan should show all the features as required under
MCDR 1938.

The Key Plan (Fig. 1) is modified by including only
those features which are appropriate for the site as
mentioned in M.C.D.R, 1988.

b) Surfece Plan enclosed, does mot show the grid lines,

contours end other details as indicated, in Rule 28(1)(a),
including different types of forest lands etc. 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.

¢) FPlates 4i, 4b, 4c, 4d,
i) Plate 4d has not been enclosed with the draft

mining plan,

ii) Plates 4a, 4b, 4c enclosed vith the mining plan
does not carry aoy weaning., Therefore, yearly
pit design plans st the end of 1st year, 2nd ysar,
Jrd yevar, 4th year as wekl as 5th year should be
prepared showing various lithounits and position of the
benches with their RLs, approach roads, contours at
3-5 m intervel, grid liges etc. Accordingly separate
pit desigm plans for cach year should be submitted,

A dotails layout plans (design) after each year oV B>
operation of the first five years plan are provided for&PPB
both the produecing quarries, In the yearvise pit desipgn
which obtained from General layout plan (Fig.6) by
enlarging those parts of site No.l and site Ko.2 only
wvhich will be effeccted during i1st. five years into 1 1 400
scale (see Fig.7 and 8). The yearvise designs incorporated
minc approech road, position of benches, contours at 2m,
interval, grid line etc. &nd other surface foatures (See

Figs.9-13 for quarry No.l, and Figs.14-18 for quapry No.2)
4y
are provided in this rovieed wmining plan, (= @
{ 3) Centd...i? 4"+

’Illi bl adnd



8.

d) At least 2 sections showing the Yearly position of the
benches together with the litho units should be drawn and
enclosed in the mining planm,

For five years layout of two quarries namely Quarry
Nos, 1 & 2 two sections for each quarry showing yearly
position of the benches with litho-units attested in Fig.11,
Fig. 13 for quarry No., 1 and Fig., 16 and Fig, 18 for quarry
Ko. 2 respectively,

e) Dump plans and sections of the proposed dump have not been
incorporated in the mining plan,

Dump plan and sections for proposed dump sites are
made and incorporated in this plan (See Fig.19) and disoussed
briefly in chapter VII.

f) Eavironment plan has not been prepared as per the details as
indicated in Rule 28(5)(b) of MCDR 1988.

The environmental plan (Fig.20) has been prepared
incorporating all the applicable informations provided in
Rule 28 (5)(b) of M.C,D.R, 1988,

In para 4.1, hov the pits 1 & 2 will be developed by forming
benches in overburden and pre need to be spelt out indiceting

number of benches to be worked every year in ore & 0.B,

Accordingly the paragraph should be modified.

The required benches for 1st five years to reach the
targeted production are discussed briefly in para 4.1 and number
of bonches in ore and overburden required for each year are
obtained from table No, 12 and table No, 13 in this modified

version, -,

AFTP

Poara 4.5.1

Dotailed calculations regarding requirement of machinery should
bo included.

In the modified plan an sttempt hes been made to drawvn n
details calculation regerding requiremont of machineries are

included under the para 4.3.1.

{ 4 } Cun L'igoqo}-:/:'



13,

14,

15.

16,

In a separate chapter, various conservation measures including

recovery of sub-grade ore for blending as well as developmental
problems and solutions thereto should be deseribed.

For various conservation measures like recovery of sub-grade
ore as well a2s developmental problews and their solution are
critically delineated and illustrated briefly under separate
chapter XIV,

In a separate chapter, the conceptual plan indicating the
future development during the next 10 years and 20 years
together with the envisaged reclamation measures should be

described. This should cover the following aspecis.

2). Ultimate extent and size of the pit/pits.

b). The final slope angle adopted.

¢). The post mining reclamation and land use pattern,

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

on techno-economie faciors.

A conceptual plan incorporating all the headlines as
mentioned in serial No. 14 of your comments sheet are described

in chapter XV of this revised mining plen.

Add a few represoulaiive colour phoutograph of the area to show
tho present condition of existing quarrxies, dumps, existing

vegetation ete,

Seven number of representative colour photographs are
incorporeted in the modified mining plan in appropriate para of
different chapters., These photographs are marked as Fig. #, "
Fig. 5, Fig. 6, Fig. 9, Fig. 10, Fig. 26 end Pig. 2T oy 4 ¢

Since the srea falls under reserve forest a separate E.M.P,
should be prepared os per the D,0.E. guideline, by esteblishing
suitable snd adequate number of monitoring stations in core zone
and buffer zone as per the direction of wind in differeat seasons
for embient quelity monitoring of air, wnter, selld, noise

level ote,

(6)




17.

The Environment Hanagement Plan (E,M,P.},Chepter XIII,

of this revised version was prepared incorporating all
the necessary particulars obtained from D,0.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 Teports
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 correctmness of the mining plan
from RQP

(¢) 1IBM certificate as per enclosed format,

All the mentioned certificates are furnished,

APFrOVvED
(7)

: SR
(LT

Indian ureau visiEle
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INTRODUCTION 1

Hanganese ores assume & high order of sirategic importance
because of its indispensable role in metallurgy on the fabric of
vhich rests the naticnal economye. It has ushered the developament
of these sirategic minerals im our country since last few decades,
Proper resource evalution of the minerals have been undertaken on
priority basis by different Central and Siate agencies of the
country. Modernisations of Iren and Steel Flants coupled with
grovth of different sponge irom units in the recent past has
increcced the eonsomptiicn of thie mimersl els¢, Utiliseilon of
Msngenese minerals is extensively made in Batiery Industry,
Chemicel Industry, Glass Industry and exrlosive units etc. in
edditisn to prolifiec uses in Iron and Steel Industries,

Incidoentally major mangesnese deposits of the state are
associated with Banded Iron Pormation of Precambrinn age and are
gainly confined to Jamde-Koira velley of the Irem ore belt of Orissa.
A total reserve of about 2! million tomnes of Mangancse ore with
cud-off grade ws 257 has been eamtimnied by Geological Survey of
Indip during 1973 in Orisse out of which 5,95 million tennmes,

3.78 millions and 19,25 nillion tonnes are cateagorised es meesured,
indicated and inferred, dﬂﬁ“ﬂ.

the arca Serkenda Manganese deposit of Sundarparh distriet
for vhich the mining plan is being prepared, exposes rocks of Iron
ore group, Xangasnese deposits of the arca are noted Lo be intimately
essocinted vith low metsmorphesed chertly shole/phyllite formations

representing the lower siretigrephic sequence of Iron ore greup.

Tho rogiom, roprescnting a part of the 'Iron Oxe Bolt' hes been
explored sinee 1934 by Jones snd wes subjected to detsil exploratien

end exploitation by number of Centre) end State egencies specifically

foy Iron and Hmmgenese Uxes,

The spplied erce undor reference, being explored emd expleited
for Hanganese by previcus lesseo H/a Aryon Mining and Trading Corpo-
rition Litde, hos helped to guther sufficicnt infornmuticns on the

ocourence of mangenese deposits, based on which Sri Jagndish Hisra




has epplied for mining lecse over the same ares for manganese ores
of Sundargsrh District Orisss and the 1ease was grantied im favour
of Mr. Jngedish Hisre and the letter is enclosed with this mining
plan, Several numbers of qusrriui and excavations (trial pits) are
encountered in the applied srea during the present investigation
vbich hes helped to have on explicit idees regarding nature of
dispesitdon of ore bodies end has become the basis for preparation
of this plzn,

The epplicant ori Jegadish Misra, & AsileleEe, Mining
Engineering Cortifiente holder Nag oooush ozzerience in mining of

Iren, Chirna Clay devocsits etg,

The Mangasese mined from this mine are reioly marked to Irom
end Steel Industries im our country, However, with ihe installation
of several smsll seele Sponge Iren Plants in ihe naighbouring ares
end due to modernisation of seversl Steel Plenis, it is inperasive
that the den=nd for mengenese in the eountry will incrense vo a
greater cxtent, This has become the main baekdron of the present

epplicant to operate u mangenese mine over the said area.

e
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GENERAL 3

CHAPTER - II

Naeme and address of the applicsat @

M/s. Jegadish Misra
At/P.0., Gorumahisani
Dist, Mayurbhanj (ORISSA)

PIN = 737042,

Status of applieant :

The applicant, a qualified Mining Engineer, is a private individusal,

actively engaged in mining activities in the field of Irem Ure,
China clay for over 20 years.

Minersl which the applicant intends to mine :

Manganese ores only,

Neme, Address and Registration Mumber of the person
who prepared the Mining Plaa 3

Sri Jagadish Misra, B.Se. B.E. (Civil Engineer)

Chartered Engineer (India)
AM.I.B. (Mining Engineser)

Residing at i

33, Khervela Nesgar, Unit III,
Bbubaneswar- 751001 (Oriassa).

Registration No i1 RQP/CAL/042/874, walid upto 10.12.1953
This mining plun ves prepared with the co-opcration of
Goologist Mr. Ashoke Seth,

Nams and Address of the prospecting mgency 3

The epplicant haa engaged experience Geologist and Surveyeog to

prosppet the lease axea of Sarkonda Manganese deposit,

Datzils of the area

The lenge nro= of Sarkanda Manganese ﬁeposit is situcted in Sarkands

2tate Forest under the Police Station Koirs in Bonai Zub-Division of

R ]
e RS

-}

e s

Sundargarh District, Orissa., The area comes within Survey of Indias
topo sheet number 73 /1 (Fig.1) within 85%10'- 835°15'K leng. znd
21950'= 21950 E 1at.

The details of the land covered within the area are s follows i-

Dist., & State,

Taluk,

waership/Oceupancy,

Sundargarh,

Orisgge,

Eoire

Regerved Foreat Lnnd
entiroly under Stoto
CGovernment,

Artea in Acroa,

4‘8&‘;‘ 3 Acres or
19,60 leotnres,
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Period for which Mining Loase is required @

The applicent intends teo wvork on a leng term plan so &s to have an
effective optimum utilisation of the resources. dence, it is
necessary that the mining leasé peried is desirable for at least
30 years.

Infrustructure

The lezse bloak under reference covering an area 19,60 hectiares or
0.196 Sd.ﬂm. is located near south of Tensa end West west-south of
Korapenipehar (RL 313 a) at & distances of about 2.5 km, end 722 m.
respectively, The P,¥.D, metallic main road pessing from Tensa o
Koira is at & distance of about 1 Em, from norihern gide of lease
ares and is further connected by an unmetalled snd fair weathered
road frow mine site %o this main road. The nearest railhead is
Bersuan, asbout 23 Em, from tho mine site, vhich in turn connected o
Bimlagarh Kiribura branch of South Eastern inilways. There is no
electricity facilities at the mine site, though Urissa state
Electricity Doard {0,8,L.D.) supplied electricity to the nearby
place Teasa and electricity is aleo available at Dengula wvhich is
situated st o diptance of ebout 4 Em, north-esst from lease area,
There are ne villages and cther related necessary infrastructural
faoilities available at the lease areas as 1t occured entirely within
the Saruanda Hhescrve Forest. State buses, private buses and other

transport feeilities are availeble only from Tensa and Dengula,.

It is propescd that gpencast mining methods will be edopted and the
mine will run manually, The transportation of ores from mine to

railhead will entirely depend on truak/éumpers.

KOs
AP‘;ROVEL
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3.1

31,1

CHAPTER -T1I

GREOLOGY AND RESERVE
LGCATION ¢

The Sarkands Manganese Mine having lease area of 48.412 acres or
19.60 hectares is located betveen the co-ordinmates 85%10' to
83°15' & longitude and 21°50' to 21°53' N latitude vithin Survey
of India toposheet 73 G/1 (B.F. 3 1150,000) (Fig. 1).

PHYSIOGRAPHY

Sarkanda Manganese deposits is situated on the north eastern slope
of a bill (B,L., 720 m.,) adjscent to the Korepani pahar, I% is a
hilly area comprising several hills =nd valleys in beiween, The
present lease bloek is only 19,60 hectares area occupying north-
eastern part of gradual slopping hill (RL 720 m.). 4 valley is
situated in t_he western side beyond the lease area and is traversed
by a seasona¥ nallah trending NNE-SSV¥, originated froa tvo tributary
of Korapani paher (EL 813 m,) further southera part, This nallah
flovs along the valley and meets a another sessonal nallah mamed
Janghat nallah which is flowving slong the BC boundary of the lesse
block (trending roughly B-¥) st the much lover level., These entire
drainage systom ultimately flovws to Sarkeands Radi, sitvated for
sonthern pide of the ares (Pig., 1), Desides these, there are also

some impersisieni end sessonal mallshs in the depressions of the hill
slope (northernly) eroated between neighbouring spur end mounds,

In general gradient of the hill ig gentler in north eastern part
than the other sides of tho leamge ares, The elevation differences in
this block is 100 m. baving lowest comtour 600 m, above tho mean sea
level, Hengancse ore deposition took place near the surface along

the slope of the hill,

3.1.2 The losse block is loeated within Sorkanda Reserve Forest, as o

3,2
3.2

rosult, thero are ne villages within the lesse hold end alse
surrounding the leaso area within & radius of about 3 Km, The
poarest tovnship de Koira nbout 10 Km. from mine site end the area
is situcted 3,00 Ka, North of Gorkenda Nadi, AR Tdnlas

Y,
A w & o
g ¥

S

Eeopional Geologzy @

ike slightly Helsmorphosed veleanie end sedimoniary sequence of rocks
occuring in end sround this lease ares, bolongs 4o the Iron ore
gsoriis (Ihervar equivalent) of Prezembrien oge (Jenes 1934), The
siratiyrophy of ihis roglon eetablishad by Jenes (1934) ﬂ&maa pard

4 ot
¢f woutern 1linh of the northeraly plungiung enynnoirie cysﬁiinoriu;



which is othervise known as famous 'Bonai Synclinorium' was
modified by the later workers like Dunn (1940), Mishra (1961) and
Sarkar and Saha (1983). Murty (1975) has suggested an altogether
different lithostratigraphic succession based on his studies of
the western limb and the southern part, near to the elosnre of the

mejor synclinorium which is as follows :1-

Kolhan Group

Mixed facies formation 1. Banded shale member
Upper shale formation 2, Blacik shale.member
Banded Iron formation 1. Chert shale member
Koira 3. Finely banded Jaspillite menber
Group 2, Coarsely banded Jaspillite member
Volcanic formation 1. Shaly member

1. Besie lave mzmber

Basal Sandstone tnartzite,

Singhbhum and Bonai Granite with enclaves of metamorphosed sediments,

The regioncl sirutigraphy as postulated by Sarker and Ssha (1933)
is given below 3=

Uncenformi ty
Singhbhum granite (3000 kn)

e LTORL 0TO 0OTogeny

.

Epidiorite
ivan: ks Upper shales with gandgtone and voleanics
Group B,H.J, with Iron ores
Lower sihules tuffs and scid volcanics gt
Hefic lavas with tuffs cT; )
Sandstone and eonglomerate (local) :'T

————

Unconformity Ao

e

Older Hetsmorphic Tonnlite Gmeiss (OMTG 3800 ia)

-~ Older Hetamorphic orogeny —m—
Older metamorphic greup (OMG)
Haffiec intrusive, Calec = MHagnesian Hotagediments,

gearinite ata,

e B gement (3500 He)
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3.2,2

From the stratigraphy, the lithounits of the region can be broadly
catagorised into the followings 3

i) Bagie volcaniec rocks, lavas - Dolerite ete.

ii)  Iron ores formation, stratiform deposits such =s BAy/BHT,

iii) Argiliaceous suit of rocks (such ss phyllite/shale) which are
the hest rock of menganese mineralisation too. Here, only
wo.(1ii) is traceable in the leaschold area, i.e. lower mumber

of Iron ere series,

«1 The rocks are profusely weathered and are readily identifiable by

the presence of lateritisation, Iron Ore bodies are generelly
loceted directly on shales, Such lower number shals oceasesionally
contain the mangeneze mineralisation too. Hanganese mineralisation

as famous "Bonsi Symelinorium", In gensral, it is concentrated inm

the trough of both regional and small scale synelinorium, Cross felds

and superimposed folds shows the best site for econonie conceni{ration
of Hanganese deposits,

The essential factors required for the formation of manganese deposits

a8 postulated by field observation are i-

i) Hangeneferous argillacesus sedimonts (shale/phyllite),

i) the exient, degzee as well as the intensity of
rYecrystallisation,

11i) tho tectonic geteup of the host rooks, eand

iv) the inteasity nnd degree of wveathering, d‘“‘“ \Jf‘;

LOCAL, GEOLUGY (Loology of the leaschold) 3 gp?ﬁo

Vithin smell extent of the leasse area, lithologieal sucecessien of

the rocks end delineation of loeal structurzl veriations (if eay)
vhich governed the mongunege wineralisation is not possible. The
lithotypes present in the leaschold are meinly alteznation preducts,
d.0. Latexite, silicified Phyllite/shale (mostly decomposed) end
slluvium (s0il), Lotorites ere recemenied and compact (Congn) oceured
ot the higher roaches of hill meinly. Sometimes these Congn composed
of ghole pebbles, latoritic Rezgges, linonites ete, pive riecs to e
conpglomernaiic products of recent origin, These congloucraije depogliian
containg scue expleitable mangnnese depoeiis ard ere esposed ei the
tap of the bills, Conglozierste aleo oceunred at tho lever part of the
hill eclong wiilh decoizposcd phyilite. It is very clear in the field

R

thet slzo of these bouldorg . (Cefigh) reduced elony tho elopa,
hy VO

e L
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Alluvium soil though rare is recorded at the lower level beyond
the lease block. Lne to profused decomposition phyllite/shales
have lost their physical characters, internsl structures end
ultimately given rise to so0il vith admixiure of lateritic
pebbles, Beside thess rock types, quartsite is also present at
the higher level vhere maonganese minerals are also recogmised.
pifferent cited lithotypes are identified and properly marked on
the geological plam (Pig. 2).

Hangsnese deposils cccuro within the rocemented laterite (Comge)
and alse within phyllite/shale at variable depth. Lateriteid
deposits of twe types are pregenmt in thig area which aliogether
containg sbout 30X of the total lease bloeck, One of such type
panganese dspesit cecuring vithin lateritic masses and other ome

is ocourving within underlyiny gilicified phyllitic shales,

0f these, the deposits vithin lateritiec capping are of lateritic
origin bud derived froa the underlying mangoniferous saediments.

The deposits within the phyllitic shales may be of sedimentary
arigin ag indicated by the conformity of the ore bodles with the
host rochs and preséence of continuous plaaner features within the
dopasits and the host rocks, FPloat ores of both types as menticned
are present in this reglon, Probsbly folds have played an important
role in bringing the ore bodies to the epurface or near surfzce.

Tho lateritonid mongznese ore depesits vore produced probably due 4o
sotegomntic roplnecment at or near the surfacs of the eocuntiry roghs
and glve rise {lcat oro deposits, On the besis of triel pits,
pregence of floa%t uvres and geologieal knowledge, tho mengonesze
basring gones pre marked on the geologiesl map {(Fig, 2) and {found

that 5.84 hects, erea within the leusehold is Mn ore bkeering,

-

ihere are profuse evideaces of suffacinvl wveathering of this
sedimenis in the leese arem, Heace, the avtitude of the beds

within tho leszehold is not poseible, Dut attitude of the beds
outside the leaze blocek ig possible snd also the regiocnel dipe
girike of the bed is kaovn from literature, Therefore, it cen
resonably bo cssunced that the geonoral tiread of the plenncr elemente

is BNE » 307 with 20° = 30° dipping westeraly,




-9 -

3.2,2,3 The lithotypes and the mineralised zones are demareated in Pig.2,
The gradatienal bounderies among the lithounits are establisghed
on the basis of fieldwork during periods 19921993, Geological
section (Fig, 3) eslong two strategic points AB and CD are made
for establishing the lateral end vertical extension of the
mwinerslized gones snd other lithounits,

3.2.2,4 The mungansse ore meet in the Present luvestiysted area is
aagsive, hard ores comsist of wainly pyrolusite end psilomelans
minerals,

Hard ore : The ores ere generslly of steel black coloured,
coupact, meussive sometimes finsly laminated, These ore lusips shoy

botroydal structurs haviog moderate specifie gravity (3-4),
Difrerent shaped of these luaps occured in leteritic capping,
as & float ore :nd also as dissipited masses within payllite/shale,

3e.2.3 Uverburden end jicjects 1

Overburden end rejects that will be produced during mining
operation generally censist of laterite, silicified shale/phyllite
querizitic rock and decomposed soils, The lateritd engountared
durinyg operation is mostly friable. Tho thicineas of the overburden
varies {rom 2,2 to 6m. ag detenmsined from trial pits =nd
geolegical informations, The maximum qantity of overburden will bs
goneraled froa site I1I, Here the overburden mainly comsisis of
decomposed nmilicified shale/phyllita with boulders of lateritic
masedde Laterite (Conga) end eilicifiesd quartzite will be generated
during course of mining operation frem the site I, Ovorburdea in
site 11X oncountered during ecperenticen is gome ap sits II. Here oro
body occured beacsth o lateritic erpping about 2m, average thighe
neas. Beslde this, @ huge quentdty of interburden vill 2lge ke

generated during the course of mining operation,

T
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The present investigation was executed during tho field
season 1992-93 and the work was eonfined vithin the lease
bleck of 0.196 XHZ2 arca., The ore bearing zones marked on the
map as recorded from trial pits, quarries and geological
knowledge, are divided into three gites mainly depending on
the naturs of ore bodies snd overburden., Une of such area
occured at the higher level of N¥ hill slope of hill (8L 700a)
and the otheor is situated on thoe same bill at lower level
adjaecent to the nerthera side of site No.l {s5ee Pig., 2).

Site III is situnted at the lowest contour of losse block at
near B pillar, Among the six quarries neaed as guarry.le, 1,
quarry Ho, 24 querry do, 3}y quarry He, 4, quarry No, 3 ead
quersy No, 6, ypuarry No.1 & 4 are situstsd in site 1, quarxy
Ho, 2 in site 1I snd quazry Ho, 3 & 6 are in site 1II (See
Pige 2). Ore bodies in guoarry Ho. 1 oeccured wvithin silicified
quartaite end also beneath the guartsite of about 3,8 m,
avorage thiclkness wvhich ean ezgily be itraced in the field
{seo Fig, 4), vherens in other quarries, manjunese ore
mineralizction {ook place benesth on overburden of avaerage
1.7 m, mede up ¢? laterito or laterifiec zoils, Hanganesze
alaeraliszation also took place beneulh u ceaented lateritia
maases ot the quazrzy site ¢ (Pig. 3). dunganese ores are slso
found at surface mixed with lateritic beunldary (Fig., 9) et

iho higher level wvilhin leasehold,
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DETAILS QF E&?LOHATION H
Already carried out in ths area 13

Discovery of Manganeose ore oceurrenges in this leasehold area
was done by the Aryan Hining & Trading Corporation (AMTC) Lid.,
in the year 1963 and the mining lease (ML) was granted in

foavour of them, AMYTC continued their mining end sllied vorks

till Juane 1665, Durimg this working period, besides topogrephical
survey znd surfece geological study, their explorstory woris

8lso caxried cut over 41,0 hectares ures (Fig. 7) as observed

duriag £iold works of presentd lessee. ihe work includes ¢

i) a total numbers of 36 trial pits vere made over the eatire
leagehold (41.6 hoais,) aven feor cenfirmatien of rassrve

and grade of menganese oxes, Dub details record of sueh pid

data ars anot wvailable from the eporopriats autherity,

ii) Total broixem lands of 1,362 hecinres vag celeulated Suriag
eur owm investivation over the same area, The bresk-up of

the broken landsg as obisined a¥e as followe 1

(2) six promising exeevatory guarries whioch ineludes 0.41
hegtares for quarry I, 0.02 hect. for quarry 2,
0,03 haecta, for gueryy 3, 0.20012 keots, feor quarry 4,
0.01922 heects, Zor querry 7 oad G.0) licets, for

quarry 6.

(L) D79 hectin, for mine heulage to izanspori of the

sangenese ore from quarry side io despateh side,

{¢) for pits 0,012 heets. and
{d) for wastie duap is oaly 0.05 beets, The positica of
qeerriss, pits, road ot¢, ovor 41,60 heets. is

presented in Fig. 7,

3/9, Aryen Hindng and Tending Corporatien Lid,, ca{ggnd cut_
il - ‘-f-‘f:.oh

oRO™
pF’

Durips present investigation (1992-1993) by the lessee over the

mining operntion for a couple ol yoars.

gama area {41.0 hoctls.), it s found that only 19.€0 hectis. area
out 6¢f 41.6 hesto. orizinelly epplied aron are obsexved Hn ore

boarings Un the basls of this olservetion a minlng lense e¢ver

49,412 cover or V9,89 heads, vin oppliod 0 the wpproprists
tuthority and the semo wop grantod dn fovour of 1he precgent
leness vide lelioy Ko, é2iod o Bencey §t d8

e
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vorih tc mention that the mining plan of the reference hes deen
prepared over an ares 19,60 hects. only. The approved leagehold

sren waos presznted in Flg. No. 7.

{#o ermslorsiory works earried out by present leases ineludss the
propor location of the trial pits, quarries, rosd Old dumps on
the surince plan and 2lse estimation of the broken lands encoun-
rored withés the 19,860 hects. area which were nisde by AMTC and
marked on surfsce plan msp (Fig. 8). Fholographs of trisl pit
a8d old dump mede by AHYC are shoun in Fig. § aad Fig. 10
respasciively. This work also includes the mearurcment of the
sxisting guerries and pide and analyses of the samplaes sellaetad
from guarrsy foces snd frowm respeetive pits, Aloag with these
above menticned data, the observailons ohtained from surface
erpurares, nallah sections, rond eutting mections, escarpments
and old excavaied exposures, a geolozical plan in 1:12C0D sosle
hag been unrepared shere different llithelogical mnd structural
dats ore plotted with a spescial referenee to uangunese deposita,
Thig hes kelped im propering Crose-seobicns i,e. irangverse
sesticn {I5) and longitadinsl sestion (LS) in 1:1000 and 1:2000
scale aloag sitratigle pointe AB 224 CD rospectlvoly cver the

lge 3). Detailn of the pit logs, dimcasion of pits

o
o
<9

o2
&
=
-
-
e
t“
£
[s

ro previded ia table Ne., §¥. The uznalysls resulis
of the lin ore gamples deavm from the quarries and pits are alsko
sregenied in Table No, 2, It is clear thet only 22 numbers of
trial pite out of 36 Nos, trinl pits made by AMIC znd =211 the

uarriss sre locatod vwitnin the pressics lesasshold.
P

“
5
,..pPBOVe

As cited in the eovlier secticns, doring prescul investigation

Provousd fo Lo caxxied aui 3

the drte chinined over the lensa cren wsre mede by AMIC. Oa the
bazis n? thege datd the extent of the minerslisud zone was moerked
en the mop and found that only 3484 hects, aren out of total

lease aren of presvat lessee 19,5 boote. wre mangancse ore beawinge.

New it iz ureposed thet the exploretion woxrhs will be carsied out
over trhe satliro erxea 1.9. within {the pmiverealised seao as obtained
from the field studies end rleo buyond the minsrnlised zocne in

phesovice progeonse, These will po doubd pive an bottor ddoo

=t

regeriarng tha grade, recsvary porcentoage of ore, vertieo

extsnninn of the depoesits ond it cleo huelp 4y propordly mengure

the Lureor lead within leoachold. Courge of this ouplorction 4%
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will no doubt once agaim help to sross-check the reserve, grade
and percentage of reeovery faetor etc,

The exploratien sghednle will be cerried out meinly by trial pits
unale systometieally at a reguiar interval of 25 m. (grid fashion)
ovel the site I and site 1I initially for Ist. five years plas,
Besiide trizl pits, meagured of the resovery perceat from esgh
pit and grade of #n ore computation will mlso carried out

sinult neously, If necessary few trenches will else be made at
suitable position for exploration and expleitatien puspose. This
eniire programue will sluo bo carried ujoen over the othey area
witinin the leagehold. i phasevise/yearsisze progremme schodule is
prescniod in a tabular form within toble Ho, 3.

TAGLE de, 3

Site No Hunbor of Dimengion Iear of Snaple
‘ °| pit made, X vol,.(i3) work. anclysed
b4 6 2t the northern end., 2 x 2 x 3 1st &
1 trench at tho 10 x26x4 P 3
castern boundary,

TI 4 at westorn ende I x2=x4 2nd 2
6 towsrds ensiern
end bayond the 8o dnd 6
neralised sone,

I 10 pits et the i.5x2x2 3rd &
nortih eastern gorner LA s

: Loy
of the tlock & b & i o s
i o # o4
o 1 d{rench. o P‘f "

8 B4 & pits nt a & <
intervel of 75w CXFE XD axd ¢

11 10 pits et the
sorthesn end of 2R3 x4 4th 6
thin blooii,

Iii 10 pits st 23n, .
spacing siarting # ¥AxE B 6
from southern ond,

Toitul nuabors eof trial nite requlzed for Vst five yoar exe 32




3.4
3.4,11

3.4.1 .2

35
3.3-‘

3.5.2

o Nl

Mefliud OF BSTIMATION OF RESEWVES 3
puricz the course of iavestigelion slong the cld pits and quarries

the vassible three disensional cxtension of the ore deposits is
notod, The total exient of the ore deposiis is calculated in the
conventicnal metheds by wauliiplying sirike length with widta, The
vertiesl éepth of depesit is computed frou the exisiing pits and
eron the assecinted geoloegical and structural features. Himeralised
aven i3 segmentod brandly indo three zones as deccribod egarlier,

Zeserva estimztion of theae szegnenis swre calculaoted seperately.

The nroved reserve iz mostly calculated from the data aveilable on
sxposed 2rea (i.e. 4F and exposed querry faces) end probable’rescrves
of ihe deposits are esiimated waloly from the inferred data aad the
dota obtalned from meighbouring Mo-mines, It will bo seen in the
follovwing pars that the total demosirored reserve of area is wore

than suffliciend to meei the work reyuiremenis for several yoars to

cuile, 4§ such no figures haw been indiceted for possible categories.

GEOLOGICAL REuBHVEE A0 JRaJES 3

The inwvastisntion eondueted over the arca has delineated the possible
axtensisn of Ytho deposiba, The reserva ol nanganese is estimated im
the ores huged teinly on dhe exzposed features oz tho surfsce and
along different old exenvation as well. como parameters such es
regovery Yiclor, ere conconiratien ete, ere computed from ten teat
mensurencnte wade in old quarriey, vhich le oa ihe other hagd
supperted by the date cblairved frem meighbouring working nines. The
bulk denpitby O:f menceuere in the arez {o obtained as Je2 for lov
grode eid 346 for medluu grade eres. The recovery percent of ore
obtained from plts cenired eromd 2250 und ere concentration s
varying Ivem 30-40., Thas recoverable proved reservo of the menganess

ora in iho sies bs cstinsted and prosented in tahle Ho, 4,

the probaitle aengunese reserve ls enloulited assunding the gxtengion
the depssits basged ot field geclogiesl knowledge and frem
aei.nbeuring nmunganesy mines, Tae dotrniled estimation of probable

2.

reserve pive in Wable No. 3.

1xk"‘i‘“

?(- - ';v' .
I v .
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Sumnsry of the reserve 1

Total resorve for proved and probable categories of medium and
low grade mangsnese ore deposits over 3,84 heotares mineralised

ares vithln the lonsehold are as follows 3=

TABLZ Mo, 6
Total demoatrated reserve.

Proved Reserve | Probable Reserve Total in M,.7.
in M, T, in M,T.
g;gf“ grado 24,066 2,14,859 2,383,925
Low grﬂde ers, 71 '730 2.350?54 3|GT.48‘4
Totﬂl = 95 .?96 4‘50 '61 3 5 '46 '439

Hlence, the demestrated reserve of manganese ore i3 3436,40% M, T,
considering 15% ore of the total reserve is below 255 Ma coatent
(cut of grade). The actual demostraied reserve is 4,064,448 H,7, or
4464 lukhs tonnes (say).

Prom the geological observation 44 is expected that the deaostrated
vessrve will Le nmere then 4,64 laihs tennes becanse the arca
edjseent to the E K § of site 11 also contain Hn minevaligation,
The cxtenslon of the deposit end their estimation with the present
eensirein ip not possible due to lack ¢f data, The estimation will
ba made ofter suificient explorsntion verks carried out over the
mentioned aren, This will be done after the 2nd Year vxploration

progrenmg es proposzed in table Meo, 3,

P’

Lixnda of DANgANese oYo o

Chenicel ennlyeis of manganese seuples shovs the menganese content
in the oro of the arvea vasying frem 277 Hn 4o 35,355 ¥n, i.e, lov

to nmedinm grade (See table Yo, 2).

MISGKEANLE UHSHCVES AND ANTICIPATED LIPE OF THE MINE 3

Lo g e

It is proposed that the mine will run peneally in o opengast mothoed,
I% is vlso proposed thal 40 tsanes of wenganese ore will be nined
dadly or 12,000 tonnes annually froa 4we quarries {ipitially). From
theo previcus sestion 4% wus celouluted that demnsirnicod reserve ef

asay Tidwn " i " i PO T T P AT 1wy o =
gangenone oxe in tho lense block iz 5,40 lokla tenon. Hence, i4 49

clocy {hat the bine will ron salels




Fig. 4 = Mengansse ore (black coloured) occured within laterite
and quartzitic rocks around the quarry No.,1. Note the
vertical face of the quarry (vhere the man is sitting).

- '..
{ =L
-l )

y G
Fig. 5 = A vertical face of quarry No.4, where manganese '“i“'“r“fz_i' -
are occured scatterly within the conglomeratic masses

made up mainly of laterite,
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e AW
Fig. 9 = A photograph of trial pit where men are stending.
G The excavated materials are mainly boulders of
' cemented lateritic materials (oa which men are standing).
Note the trial pit was made without disturbed the
natural growth of vepetation.

A

Fig. 10 = A pacoramic view of old dump., Note, the waste
materiales was dump in such a place vwhere no FRUCL

«y Eew
vegetation is observed except seasonal bu;;v?ao‘f




TABLE Ne, 1

Description of pit and quarries 1

S1l, | Prom Top Belov overburdea | Total depth Dimensions
No. | overburdea, | Ma ore bearing, | in meters. L x B (in =?),
1, 0,80 =, 3.90 m. 4.7 =, 2,35 x 1,83
2. 1¢2 m, 1.2 m, 2.4 m, 2.10 x 1.”
3. 1.3 <19 1.0 m, 2.8 m. 2,40 x 2.00
4., 3.0 =, b 3.0 m, 2,20 x 2,10
5. guarry.

6, 3.2 o 1.9 = 4.7 =, 2,40 x 1,%0
Te 3.3 =m, 1.4 =m, 4.9 m, 2.30 x 2,00
8. 4.0 m, 0.9 “m, 4.9 m, 2.43 x 2.15
9. 1.0 Be b 4 1.0 n, 2.35 = 1-70
10. 1.0 n, x 1.0 m, 1.90 x 1.75
1. 1.0 n, 1.4 m. 2.4 m, 2,13 x 1,8
12, 0.9 m. 2.09 m, 2,95 n, 2,10 x 1,80
13, % 1.5 n, 1.5 =u, 1.93 = 1.8
14, X 1.55 m. 1.55 o, 1.70 = 1,40
13, 0.50 m, x 0.90 =, 2,060 = 1,%
16, 1.0 a, 0.63 m, 1.65 m. 1.90 x 1,%0
17. 1.0 m, x 1.0 m, 1.80 x 1,75
18, .0 = ;- 1.0 =, 2,00 = 1,70
19, 23 B x 2.9 m. 1-95 x 1,8
20, x 2 1% S 2% 1.7 =, 2.20 x 2,10
21, 2.20 =, X 2.20 m, 1.95 x 1,90
22, 1.4 n, 1.0 mn, 2.4 =, 1.85 = 1,80
23. 1.0 a, 0.3 a. 1.3. =, 1,95 =z 1,93
24. 2.3 wm. x 2.3 m, 2,20 = 1.90
23, 1.9 m, x 1.9 wm. 2,30 x 1,93
26, 2,4 m, x 2.4 ®m. 1.95 = 1,95
27. 1.3 m, b 4 1.3 =, 1,90 » 1.98
28, 2,8 a, X 2.8 =m, 2.10 x 1.85
29. 3.2 um, p ] J.2 m, 2.00 x 2.00
30. 3.9 B, b4 ﬁ 3.5 =, 2,20 x 0.90
., 2.85 m, x : 2.85 n, 1.90 =2 1,20
5 1 3.1 =, x &o 3.1 =m, 1.8 x 1.9
33, 1.6 =, = R 1.6 =, 1.30 = 1,25
34, 3.0 =, x $ 3.0 =n, x

35. J.53 m, x 3.5 m, 4

36, 3.2 m, x 3.2 m: " b 3

Analysis of pits sample, se¢ annexure 45, b,o. 8l @

= 0.0123 Hoots,
gop’ Sample Nos, 3 to 9.
Dimension of the guasrrics:
L x B x_H Remarks,
Quarry No, 1 100 X 40 x 5 Promising,
Quarry No, 2 20 x 10 x 5 Fromieing,
guarry No., 3 30 x 10 =x 10 Eot promising.
Quarry No, 4 14 z 8 =x 4 Ore bearing.
Quarry Ho, 3 . 24 z 8§ = 2 Ore bearing,
(narry o, 6 %L -&s"v 30 % 10 = 15 Ore bsaring,
°* jnet T ey
_ e 23 el 0;& i ) J Zger
RaT | arenn o JAGADIH MiseA

123.002 Sq.=.
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4.
4.0.1

4.,0,2

4.0.3

Al ) = ! handle during five Yoars from 10"
¥ 0 Guarry No, 1 fl 11,833 W:ao,% u3
JAGADISH MISRA Quarsy Mo, 2 t 2,8 K

CHAPTER « IV

MINING,

The Jeneral deposition of manganese ore, their mode of cccurences
and nature of the duposiis favours for adopting sarface mining

by open cest mothods with manual labours. Other factors Like
physical properties of roaks, the topogzaphy and hydralégie
conditions of the area, also do favour for the opencast surface
aining zethod., These factors are alse to some extent influenced
by sertain other loecal eonditions sueh as asfoty, availability of
ekilled snd semiwskilled humdn ressurces and oider infrastructures
aredeciding for opencast miming,

As discussed, mengenese deposits oceccnred under gapping of shele
adaixed with lateritic boulders and cemented lateritised watsrials.
These considerable amounts of overburden ean also be vorked by the
surfaeinl opencast methods through developaent of benches., The
beight and width of the individusl banches sre fixed at 2 moters
ead 2 meters respectively, thas the banch slope ic maintained 45°,
General gradient of the hill slope is 135 (approximatsiy),

Froduction requirement s
The estimated target of produstion is sround 12,000 HT/year at
present, The ore quality waries from 27% - 35% Ma, Of course, the

production will depend on then market demand, Layout of the quarry
namely ysarzy No,1 and Juarry Mo, 2 hag been made in 2 way os to
adjust the production accordingly. Detrils productions as projected
{rom the menticned quarriss during the 1at five years planning is

pregented below : o,

-\‘uﬂ

Fl.No, Description, f W '.'-;i Production/Generntion,

1 Annual requirement 3 12,000 H.7Y,

2 Laily predusiion requirsment,
consgidering 300 woriking
days/year, : 40 H.T,

3 Total excavaiion required
per day considering 35% ore 3 40 HUT/dny or 12 n3
congent-ration and 80% ere/day,
recavery. Sp.gravity of Mo Aetual vol. of ore
ore is 3.3 (avernge), reqaired (BOZR) 15 M3,
- Total vol, of excavation
required par day is
42,85 m3 or 43 nd
(35% ore conec.) (sey).
4 Ovorburddnrequired to be handled per dey, Fe yoa;
fxon Quarry No, 1 : 8 M3
Quarzy Ho, 2 t 14 ¥ 42%01
5 Total rejeets (overbuzden and .--’:/o“ ; Minet-
interburden) reguired to be ox of

ofw

19,570 M3

: I‘»-\".-'-\—""kldq.l’d A



4.1
4.1,0

4.1,1

4,2

2 e

Yearvise development for first five vears 3

It is proposed to start the construction of different site
services such as mine office, resished, first-sid station,
ereche etc. as shown in Fig.ll during the ist and 2nd year of
operation, AllL these site services are installed adjacent to
the mine roads and the existing mine road should be repaired
by first year, Further preparstion of new mine road and
extension of the existing road @s shown in layout plan (Fig.11)

also prepared during first years operation,

The existing quarry position and dimension sre shown in
geologicel map and in table Ko, 1 respectively. Cnly quarry
No,1 and 2 are choosen for production of ore for 15t five years,
I+ is proposed to render the guarry floor even and hrnughtlto

BL of 689 muters and BL 620 m. respectively. This will be achieved
st the end of 5th year, The development of thiétse quarries has
been planned to be limited mostly within the proved ore zones
vith o maximum dimensions of 94 x 60 x 12 cu.g. and 120x75x8
cu.,m, for Qr, 1 & 2 respectiveby. The development for the
suceceeding another ten years has been planned for mainly depth
wise advancement., The details levelwise end yearwise development
wvorks required for the formation of benches to achieved the
propesed rate of productien for firsi five yeers is presented

in table No., T. The estimation of overburden to be handle during
the turgeted production and number of benches .re required for
tho removal of overburden is also obiasined fzin the same table,
The werial extent of the developmental works arcund the quarries
and for other site services within the leasehold regquired during

18t five yenr of oporation is given in table No. 8, ﬁ%ﬁﬁﬁﬂ

o
s R

AT I3E L 3
Yoor wise production for the first five years @ Vol ol o

Geological investigation in the area corroborated by the data
obitsined from adjacent mines suggests that since manganese is
intricately vossociated wiih silicified shale/phylliite and/or
cherty latorité beneath r lateriilc shale end quartzite cespping,
there will be resonable amount of these waste rocks likely to be
genorated while mining the deposit, It has been sxperienced that

ebout 39% nverage of the total volume excavated in the entire

mineralised zone do contaln manganese ores, Further it is observed |

i
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that ocut of total manganese excavated manually about 80% can be
recovered irrespective of grade., Hemce, the production of manganese
is e¢alculated accordingly and s yearwise Aprodm:i.ion plem is given
in the table No. 9. It is proposed to mine about 12,000 MT of

mangenese ore annually from third year onwards and can be stabilised,

It is calculated mainly on the basis of grade snd the overburden
encountered around guarries ithat to reaech the proposed production
of 60,000 MT for 5 years at lecst 9 number of benches will be
required vithin mineralised zome for quarry No. 1 and 10 benches
vill be fequired in case of quarry No, 2. The numbers of benches
from which required quantity of ore will be obtained for each year
of ithe first five yoar plans of both the quarries are also
calculated, The annuel targeted production from the two quarries
are 6,600 MT and 5,400 MT respectively.

TABLE No. 9
Yearvise production for first five years mining,
Pasieid Production of Mn, ore in M,.T, Total
oo Around quarry Ho.l Around quarry No. 2 M.T.
(in M.T. (in u.13
ist 44000 2,000 6,000
2ad 3,500 34300 9,000
3rd 64,000 9,000 15,000
3th 79300 3,300 ?0\16};3,000
Total = 30,500 25 ;000 ﬁ' ' 53,300

Proposad rate of producticn when the mine is fully developed,

The produciion of mangenese from itwo quarries are propssed to be
initiated with 4,000 M,.T, end 2,000 H.T. from quarry 1 & 2
respectively in the firsi years vhich cen beo enhanced to 7,500 M.T,
& 9,000 M,%, at third year with a provision to adjust the require
rate of production in the succceding years and stabilised onward
with 7,500 M, T, & 5,500 M,T, per yoar respectively. Production
pehedule from the quarry given in the following table Neo, 10,

R
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TABLE No, 10
Produetion Schedule

S1.No,| 9uarry Proposed production in M,T,| Total Heserve around
T No, Day | month I Year, l the qusrr% sides in °
M.1.
1 1 25 623 74500 2,38,924.50
2 2 15 375 4,500 2,27 ,635.00
Total - 40 1000 12,000 3,96,576.00 M.T.
o ‘ " (Less 15% due to
low grade).

4.4 Proposed method of mining 1

As discussed earlier, the method of mining will be adopted by
opencast surface mining with mannal labourers, This will no doubt
vithin the economical cost limit, The removal of overburden and
interburden c¢an easily be made by manual operatiions using mining
implements such as crowbar, hemmer, spade, shovel, etc. Blasting
may be required to remove the waste overburden at certain levels.
It is also proposed that the mine will be worked in one shift
operation of eight hours durstion for 6 days a weeok or 300 d&yn
per year. Tho surface mining methods will be carried by the
foraation of benches, The height and width of each benches will be

kept 2 m., each against a generzl slope of the ares 1:i5.

Prom the mining experience and deta collected from the neighbouring
manganese mine it was found that cutput per manshift (0#S) for the
different quarries mre more or less same, The required face length
{minimum) per gang of two workers is 1.5 m. On the basis of OMS and
face length, the miners required per day for the projected production
is celculated and presented in the table below 3

o Table No., 11
1 #éo\'e‘ Anticipated OMS, Pace lengih and requirement of mimer 3
h "?? 81, : Degired produc=~| Anticipa- Hequirement of
RO.l Location tion per day. ted OM3, ﬁlngga anTa lengih
oM,
Quarry No, 1 :
For ore excavetion, 25 M7 035 46 31 M
For overburden eutter, 14 M3 0.82 L § 12 M
Quarry No, 2
For ore excevation, 13 MT 0.35 28 20 M
For overburden cutter, 18 M3 0.82 22 15 M
Total - 113 78 H
31’ Considering 20/% more lebourers (dme to their abeency) will be required
‘_—-,,-“ for emooth runs tho mine, Hence, mctual noz. lebourers require 142
L] =y
.er gi;Mrscmﬁ or 143 nos./day (8ay). \:_~ TS

s e MIoRA :
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Cpencast working i

The mining and overburden removal, as proposed will be made

by manual methods, The method of working will bs =2s follows 3

i) During 1st yoar manganese deposit around the existing
quarries named as quarry No, 1 2nd 2 ere proposed to be
wvorked out by extending the quarries in southern

direction, i,e. ecross the guarry,

ii) The overburden waste having an average thiclkness of
about 4.5 m, are to be removed by opening the two
benches for both the quarries and are to be transpofted
to the dumping yard located adjacent to the quarries
2t lower level (See Fig. 11),

iii) The soft phyllitic shale interburden generated from the
quarry Ho. 2 in site II end alseo from quarry No. 1 are
- p&iily required to meintain end develop the mining
approach roada of gradient not more than 1 in 16 and
balance quantities are planned to be dumped in the

nearby areas,

iv) Al ithe ond of fifth year onwards mangeness gres from
quarry No, 1 & 2 are proposed ts be developed by opening

the quarry in wvestera diresilon and this will continue
through out the lemse period by suitably extending the

quarries untill ccaplelte expleoitation of manganese deposit,

v) After complets removal of sconomic mangenese ors from
the floor of the gquarries, the quarries will be filled
by dumping materials which pmdubed then, w
apPROY

General layout of the quarry :

For the mentloned mining quarries it is proposed to develop
benches having height and width of 2 m. end 2 m, respectiively,
The existing quarry No, 1 in site 1 having ¢ dimension of

408 x 10m x 5m is proposed to be developed initially by
increasing the dimensions upto 65m x 20w and that of quarry
Xo. 2 in site 1I, having dimension 20 x 10 x 5 m> will be
increassd to 80 x 20 m, respectively, The benches will be

developed from the lower levels of the quarries and approaches

2
/’.".’ ¢ M‘“\" ke T \ -11
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4o the higher levels, It wes estimated that at least

3 benches will be required to reach the %argeted productiion
initielly, This is proposed to be achieved by the end of st
yeoar, and further extension of the quaorries is to be made
mainly depth ward and eslso side wise so that the quarry
dimensions reaches %o 94 x 60 m2 and 120 x 70 w2 respectively
after the end of £ifth yeer. Yearwise layout of both quarries
ara2 prepared separcstely., The brnsént position of quarry NHo.l
end quarry No, 2 ore cshown in Fig. No, 12 ond Pig. No. 13
respectively with enlarge scele (13400) drawn from general
layout plan (Fig.t1). The ultimate gonfigation of quarry No.l,
after first year, second year, third ycar, fourth year aend
fifth year with two representative scciions are presented in
Pig. No, 14 to 18, Similarly that of gquarry No. 2 prescnted
in £ig. Nos. 19 ¢o 23, The quantity of excavation required to

reach the proposed production for both quarries after each

yeer pressnted ueparatoi} in table Nos, 12 & 13, The benches
of the guarries are to be developed ulong the hill slope
almost following the contour,

It is also proposed that another existing old quarry Ho. 3,
near the B boundary pillar, also to be developed for mining
to safely reach the tnrgeted production vhenever necessary.
Extent of Mechenisciion WO

I% is proposed thai the mining in the area vill be dome by

manusl opencast metheds by using common implements as crowbar,
chisel, spade, hammer, sghovel; bugket eic, Besides these,
gther machineries thet will be required during mining operatiion

are as follova -

(2) Pettable air compressore 1, (b) Jack hummer 2,

(e) Exploder 1 , (d) vheel mounted water tank 1,

{e) Drill rods 4, (f) Miner's protective equipments
such es safety shoes, leg guerd, goggles and gloves
etc., according to need esand (g) truck or trippers 2,

¢ 3 L,
o Y L_// S
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‘15.2 Drillin H )
The development of benches inm hard lateritic masses or on

silieified quartzite and also in messive manganese ore bodies,
drilling of shallow depth holes will be required vith a spaciag
ef 1.5 m, snd keeping hole length of 1 4o 1.2 m., by the serviees
of hand held rock drill populerly known as Jack hummer with
matching alr compressere, Secondary drilling will alse be
necessary for removal of larger boulders of rejects snd also ore
bodies from the mine site. The requirement of Jack bummer and
matehing compressore are calounlated and repruen.ha in table
Ho, 14 alongwith other mechineries,

TABLE Ho, 14

Requirement of Jeck huwamer Drills and portable compresscre.

| ty.{M3 )required|¥No.,sf |No.,ef | No. of Jack RBequire-
!s( gh‘:. s grﬂlin 3:21'. 0les |(holes hummer, llz‘l- of
gite. “q“i" Tequi~| On oper: Vithicompress-
lroﬂ @ ation, T spare| ..
per .
|yesr, |day. | l
1 I For overburden 2380 23622 15 1 1 1
¥ithin ore 5770 Tractor
— -_—.8150 compressor

From experience it was observed that shallow depib holes (1 to 1.2m)
with a speeing 1,5 m, (in grid fasion) will dislodge 2,25 m°
materials afier blesting, I+ wos alse observed thati a Jauck hummer
can drilled 20 Lholes on &n nverage per day with a depth of 1 m,

ﬂu"i"‘ 3
4.5.3 Losding P??'O J’Ejs
Loading vill be done monually by using buskeis enly. »

4.5.4 giulingf‘!‘raﬁspor‘t H
Transperiation of mangaenese ore from mine facep %o railhead will be

done by tmick end trippers. It vas proposed that prodiection per day
will bo 40 MT. A trugk ecarry 10 HYT ore per trip. Henes for
treusportation of ors from pid site +o despmich point 1 truck



o e

will be required, Again for transportation of overburdea
from mining side to the dumping sides one truck will be

required, because interburden and overburden that will be

generated per day is 35 m,

o)
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3.
5.0.1

5.0.2

CHAPTER - V

BLASTING 3

For the removal of =soft and cemented overburden in manganese
deposits some amount of blasting will be required. It is
estimated that total quantity of ore preduction required
12,000 M.T./year when the quarries are fully developed or
1000 tonnes per month, But advance estimation of total number
of drill heole put ih the mines is not possible due 1o nature
of overburden encountered during mining. Hence the advance

estimation regarding the quantity of explosives used are also

‘not possible. Xnowledge regarding totsl number of drill holes/

day and quantity of explosives Yequired for mining/dsy will be
best cbtained after the commeacement of blasting, Blasting
programne will be carried out at the emd of 1st year, Here a
tentative estimation regarding the consumption of explosives
and others is delineated depending on the nature of rocks

encountered,

It vas observed that about 36 sq.m. area will be required to
reach the proposed production from site I and it is expected
same other area also required initially for development purposes
around quexries. It was enviseged that shallov depth drilling
of about 1 to 1.2 m depth with a spacing of about 1.5 m will be
raquired for the excavation and development works, Hence daily
about 20 holes will be required for blssting. Considering

125 gm. explosive (fuse blasting) is required for a hole, the
total explosive requirement per day will be 2.5 Kg. Other
accessories like ’etonantor, safety fuse etec. vili be required
20 numbers snd 20 numbers of safety fuse of 1.3 m length .

Annual requirement is as follow 3

Gelatine - 750 Xg. 2 oVED
APPR

Detonator = 6000 M.T.

Safety Fusze = 9000 Mtis.

The holes are blasted by safety fuse firing. This methed of
blasting has en adventage to contrel the throvw end vibration
end is elso economical, Normelly inmonium Nitrate with fuel
0il mixture and special Celetine of 60 to 80 percent can be

uged as explosives.
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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 proposed to be done upto
12 m. depth during initial phase. However, an attempt has been
made to study the loeal hydrological conditions, The annual
rainfall in the area is observed to be average 2000 mm. The
ground water level of the region is observed to be at a depth
of about 14 m. from the lcwa;t contour of the region, As
mining at all probability is to be done upto a depth of 10 m.
from the surface, hence it has no effect on existing ground
water level, Moreover the region is & hilly terrain and the

quarries are situated on the hill slopes,

As discussed the mine is proposed to be developed through
oponcast surface mining method and is also decided to continue
the same for further development., As the quarries Qrs located
on the hill slopes und it is assumod thot seepage of ground

water may not ereate any problem during the mining operation,

Tho drainage systém of the leaseblock as described under the L oE fﬁéy\fk
physiography of the area in Chapter III, there is one prominent

dry nalleh along with another two impersistient dry nallahs on

the hill slope (RL 700 m). Those are only seasonal nallahs to

carxy the surface rum off during rainy days into the perennial

nallah floving along BC boundary of leeseblock which finally

discharge into tho Sarkanda Nadi at a distance of about 3 Km.west.

¥ith these dreinage pattern, en cttempt has been made to review
the local hydrological conditions. Although the exact details

of the waier table at the mine site is not available, the
regional data suggests that the depth of the ground water table
is below 12 to 14 m, from the surface. As envisaged, the mining
oparation will be carried out at least at a height of ebout

15 @, from the loeal ground level, Thus, the mining in the area
may not disturb the ground water table, During monsoon period
the surface run-off may hamper the mining to certeain extent when
devatering of the quarries will be required, Sufficient care

should be taken to prevent the flow of loose materials alongwith
the surfngce runm off which is diascussed in detail in the environ-

mentel managenent pl%‘,a(;h}t}ur XIII.
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7.

CHAPTER — VII

DISPOSAL OF YASTE

Nature of wvaste @

The manganese deposits are found to be associated with
lateritised cherty shales, docomposed shales with recemented
lateritie boulders, quartgitic sandstone and somctime cnly
decomposed shale/phyllite, The thickness of these overburden

varying from 2 m to 4.5 m or &n sverzge, will no doubt

- generated a substantial guantity of waste during targeted

production ef ore. Apart from overburden, a huge quantity of
inter=burden will also be generated at the advancement of
mining.

Besides, overburden and interburden, reasonable quantities of

lov grade manganese ores will be generated vhich from waate

materials,

Selection of dumping site :

The waste generated during the mining will always create
problem for its disppsal. Definitely the best solution is in
pit dumping (back-filling). But it required sufficient space

in pit. It is proposed that due to excavation of the minerals
from the querry floor, a sufficient space will be available
which will be used as dump site in future; proper investigation
will be made rogarding the existance of ore mineislisstion
whether it took place furtiher beneath the quarry floors, or

the concentration of mangsnese mineralisation is not enough as
to exploit the deposits economically, Such investigation will
be carried out by digging few trial pils on nevly created mine
floor, Selection of external dump site are e paramount aspect
in mining plan and it is governed primarily by land use pattern,

economic and safety considerstion,

As envisaged the area adjucent to quarry No. 1, vhere old dump
is present at the slope of hill, will be used as dumping yard
for hard Quartzitic weste produced from tho same quarry, It is
found that the area is devoid of eny econcnic geposits, Other

dump sites for quarry No., 2 snd also for quarry No, 1, choosen

in those areas in the leasehold are found to be deveid of

e g - b
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7.3
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any economic mineral deposits, The site of dumping yards

was choosen with the consideration of

i) There was no economic deposits present beneath

., the dumping ground.

ii) It is adjacent to operational site as to disposod the

vaste smoothly.
iii) Seloeted on tho geatls sloppiag axeas.
iv)  Apart from any natural drainage, and

) Csre has been taken to use the minimum leads uscd .

regarding the purposes.

All the sections of the dump yards and systematically stacking
over the dquuping ground presented in the Fig. 24. Stacking of
vaste material will be carried out frem higher level to lowver
level in bench fashion. Az & result of which the general
gradient of the dumping fleoor gradual decreases and reached
to & nearly herizontel of their top gurfaces, After reaching
the optimum height of sach bench the filling vwill coarried
out over the newly created dump suffaces. Ip this way of
dumping practice give a table land after achieving the
cptimum height which match vith the existing contour of the

aroa. The suiteble sites for dumping yards are demarcated in

Fig. ‘11, \I@
o??°

Dumping of vaaste generated during mining has %o be made in

Maximum hoipht and spread of dmmps 3

“the slepping ground, as the available area is limited. It is

propesed to initiste the dumping from different levels,
preferably from the top. In order to maintain the slope
stobility the terracing of the dump vill be made keeping the
height of each dump at aboui 5 m. Kach terrace is to be
levelled nnd stabilised after completion of dump, At the
bottom of the dumping yard, all aleng the peripheresl zone,
check dam (stone wall) in the form of lateritic wall of 2m.
height should be made to prevent any vagh-off{a, Suitable
plentation should be made to further stabilige the dumping

N
' b lwiM""‘" JAGADISH MISRA
% Surecau of Mine REGN. No-#Q./ - AL M42/873.
indian Hurea
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yexvd which is discussed in details in environmental

management plan, Chapter XIILI,

Stacking of Sub-grede Minerals i

It is proposed the subgrade ore (20 to 25% ¥Man) and fines

vill be produced at the time of mining and is stecked

separately at suitable place in front of workout sreas
of the quarries (See Fig. 11),

Selection of site for stacking 1

Stacking of manganese cre asccording to grade and sizo

specifications of the buyer will be necessary. The sites

for atacking of these ore is choosen vith & preferences

a8 follows :

i)

1)

iii)

iv)

vi)

Available of sufficient space vithin ths lease area
s to faciliste loading for two or more trucks at =

time and also regarding transport,
The place must be a plain land or very low gredient,

The stacking site must be adjacent to mine road and
6% least tvo entry peints from mine road to stacking

side is required az to gvoid any ungeen conditions.

Stacking site wust he eloee to the mining pits but

at & good distance trom the working faces is preferred.

Stucking sites must be well above the locel ground _

level. Hence, there will be no chances of gronndmterm-.r%ﬁﬁ'\f@
contamination dvue to stecking, ’P?BO

It vill be better i{f the site is found to be barren

with respect to mineral deposit after proper exploratien
and select it for 2 permanent site within the leasehold.
Otherwise the site for steeking ore is provided in

such & place where mining will not encountered at least
for firsi five yecr. For the presont situation, site

is situated that pert of ithe minereslised zome where

mining will not eacountered for e period of five years.

Such sites are demarcated on layout planj Fig. 11,
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CHAPTER - VIIIX

USE OF MINKRaLS 13

Manganese play an important rcle in deciding the country's
economy because of its prolific uses in steel industries,

battery industries, Chemienl industrtés, Glass industries etec.

Mangsnese ores in this region are mostly observed to be of
medidm to low grade (26.12% to 37.38% Hn), although low grade
ore (207% Mn) csn alse be mined., On suitable blending and
beneficiation, maximnum quaniity of manganese can be upgraded
for utilisation in Ferro Manganese Plant, So Mangenese oTes
of the area can be despatched mostly to FPerro-Mangenese units
of the State and subbtantial quantities can be marketed to

nearby Iron end Steed Industries.
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CHAPTER = IX

MINERAL DENEPICIATION 3

Crushing and specific beneficiations will not be Tequired
for upgrading the ore, because beneficiation works will be
cerried out day by day works by the miners mannuglly during
mining. In the open cast surface mining, ths vork include
after blasting, is breaking the ore lunp by Lemmer and sort
out according to sigze spéeiflcution as required by buyers,
The ores are stacked separately according to size znd grades
by manual picking practices. buring coursa of working miners
also separate the ore from undesiruble materiais end they
shift their mining if the sudgrade ores are encountered,
Hence, further beneficistion vill not be required to upgrade

the ores.
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CHAPTER - XII

EMPLOYMENT POTANTIAL

Yor the smooth and healthy management of the small acale
mining, the manpowor requirement sueh as different
supervisory officoer, skxilled and semiw~skilled personnel
are Tequired to Le appointed as per the provisions of
Metalliferous Mines liegulatiocus Act 1961, The total
wember of caployee that will be required vhen the mine
fully ceveloped is given in the following table 3

As

B.

C.

Table No, 1

5

At Mine Office 1
Mine Manager

Totial Nos,

Micing Engineer/Geologist s

Surveyor
LDoctor

Office Assistant/
Store Keeper

At Hines :

Mining Poremnn
Mining Mate
Compressore Operator
Blaster

Hagazine-in-charge

Others 13
Transport Assistant
Driver

Skilled, Semi-skilled
vorkers/Mine workers

1
- 1 (Part time)
1 (Part time)

1
2
T 1
1
1

€ ,ﬂw
A;' ‘. o4 OVEB

- - 2

- - ‘4,

Total = 171 persons/day,

ADISH MISRA
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SUMMARY OF MINING PLAN ;

As mentioned earlier, Sarkanda Manganese Mine of 0,196 Km? lease
ares is located betwveen the co-ordinate 83° 10' - 859 15 long
and 21°50* - 21°53' lat and marked on survey of Indie toposhest
No. 73 G/T (2.P. 1:50,000) (See Koy mep Fig,1). Three sides of the
lease block hes & coomecr boundary with Hindusthan Steel Limited
and comprises a part of hili (700@) mound and spars. Two dry
nallahs iraversed the lease area and a nallsh vhich flows along
the BC boundary of the olock also crics up durjné'nummor season,
The water of this nalleh flowing towards South and ultimately
discharged into the moin Sarkands Nadi, vhich is flowing farther
3 EM south of leass block, The proposed mining leasehold area is
situated about 3 KM South Temsa hill 803 m, and 700 m. W¥S of
Korapani pahar (313 m) (See Pig. 1), ond having an elevationn
difference of 100 w. with & heighest contour of 700 m. RL.

A fairvesther unmetalled road runs from Tensa Dengula Koira main
road to Bhutra (further south of present leaaehold area) passes
Just 0.5 KM, away from the lease boundary. The lease block and
the adjoining 500 m. srea fall under the Sarkanda Reserve Forest
of Bonai Sub-Division, Sundargarh District, Orissa,

To proper .lucidate the environmeai wanageaeat plan, the path of
our thinking will be guided by some palient points ss obtained from
the MHiniung Flan chapters. These are 13

a). (i) Arec of the lease block 1 19,6 iects. or 0.196 KM2

(i1) EKlevation difference above

1
mean sea level, $ % Qﬂ“

(111) Gradient of tho area. 1 1:5 APPROVE"

b). (i) Naiure of land, - H Entire Forest land 1‘,
(b'oft.. Lsnd). .//
a ®
el ot

(11) sSurface right reguired
1. "
for first 5 years, i 362 hects

Mine®
HALOh s

. t‘.‘\ WAk = é‘ W’
rienganvae orc EedpPP

12,000 M7/year,

c). Ore to be mined.

d). (i) Froposed annual production
of ore.

(11) Reserve of Mn oro, $  4.64 Lakh Tons,

©). Vaste and overburden generated

per year vhen the mine is y 9,000 al (interburden) and
fully developed. 6,500 =) /year.
¥ i R
,.-"‘.:‘- O S £ 5
3 2 . JAGA (| (A
L
TS REGN, M2/37A
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13.
13.0
13.0.1

13,0.2

13.1
13.1.0

CHAPTER - XIII

ENVIRONMENT MANAGEMENT PLAN 1

Prologue @

Minerals do constitute the vital rew materials for many basis
industries with growing industrialisation. Exploitation of
minerals assumes great importance keeping at par vith the
country's policy. In restoring the environment snd ecobalanne,
it should be noted that mining operations are carried out in
an environmentally compatible manner. This wery aspect is nov
dealt with much emphasis in the wake of increasing avaremess
for protection of the environment and certain legislation in
this regard vere introduced and the mining operations of any
area should be accordingly planned for resorting a healthy and

smooth mining environment,

Environmental pollution is a multifaceted one as it embraces
air, wvater, lands, flora end fauna and many more, It is a
complex aggregate of external conditions which affect the life,
development and survival of all organisms. Hence it is the
combination of health problem, as it affects human life, &nd
economic problem as it affects poverty, an aesthetic problem

as it affects land scapes. It is therefore required to have a
multi-disciplinary planning to check the increasing rate of
pollution, In view of this it is necessary to identify the
specific environmental domains, those are likely to be disturbed
during the course of mining, so that some effective planning
can be impartéd on them to encounter its impact on the mining
onvirodment. In order to have a proper planning over the applied
area, it is desired to collect certain base line information on

the existing problems within and around the leasehold. "!m
APPROVED

Baseline information i

During the course of mining operation there will be some adverse
effects on ambient environments, The degree of these effects
solely depend on the scale of mining operation and alseo the
method adopted for mining, Mechaniged large scale mining ssystems
vill produce much adverse effects on the existing environments

than small scele manual mining method. The changes of these two
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13.1.1
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environmental conditions i.e. present ambient environment
and the effected environment due to mining operation and
allied purposes will be best obtained if wve have an adequate
knowledge regarding the present environmental conditions

vhich is othervise known as base line information,
These environmental conditfons can broadly be divided into
three head lines,

a) Physical environment.
b)  Ecologicel environment, and

¢) Human environment (Settlement),

Physical Environment ;3

1) Existing land use pattern :

The region represents hilly terrain with open valleys in

~ between the hills, There is no agricultural land within
the lease area of 19,60 hects. The 'Core area' (lease area)
and the region (with 500 m. from the lease area)(Fig. 25)
are entirely comes with in reserved forest hence, there is
no habitation within the lease area and also 500 m,
surrounding the lease area. The proposed land use

pattern of the 'Core area' may be summerised as below 13

For further mine road = 0.20 hects,

For dumps - 0,85 hects.

For Stecking of ore & others - 0.10 hects. ﬂ“\fﬂ
For querries/p. ts = 1,24 heots, h??ﬁo

Surface right require 3,10 hects,

i1) ¥ater regime 1
The deposit of the lease area lies on the gently hill slope,

the lovest contour being 600 m, and heighest is 700 m.
above mean sea level, There is no perennial nallah passing
through the lease area, There are only two dry nallahs
origigating and passing through the lease area., There is
no flov of wvater through these nallshs except during rainy
days. It was found that the Ground Vater Level in this

=R

-
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region is much lower than quarries levels. The effluent
vater from the nallahs was analysed during the field season
1993 and tthe result is sppended in Annexure 1,

{14) Overburden and soil Charactaristic 1

iv)

v)

Outerops of ferrugeneous laterites, congss and decomposed shales
are abundant. The soil (Shale) cover is average 4,5 m., thick
associated vith vastes. These shale will be stored at suitable
sites during mining operation for vegetstion in future.

Climatology ¢
Sarkanda manganese¢ mine is situated above MSL 600 m. and has

a salubrious e¢limate, April to mid June are summer months,
followed by Monsoon which last for about four months, generadly
from mid June to September, and rest is winter., The seasonal
variation of maximum and minimum temperatare, as recorded over
past fev years is stated belov (Source - Barsuan Iron Mines of
M/s. Steel Authority of India Ltd., (SAIL).

Yesr Summer Vinter Rainy
Max® P MinOF Max® P Min® P Max® P Min®F
1936 109° 61° 50 45° 94° 64°
1987 110° 599 86° 46° 108° 640
1988 110° 65° 83° 50° 100° 66°

It is observedd from above that, & days maximum recorded
temp. has been 110°F and minimum 45°P. Hence, the winter is

not severe,

Average annuall rainfall is ebout 200 Cms, The wind speed rises
to 40 Kms./hr. wvith SE to XV direction. Average relative

humidity varies from 60 to 80% in a year. ﬂﬂﬁﬂtﬁ

OVEDP
Ambient air quality : aPPR

The ambient air is absolutely pure because there is no
industries vithin 20 KM, rsdius from ithe leasehold. The metal
road running from Tensa to Koira is situated about 1 KM, awsy
from the lease area, hence, pollution due to transport is
negligible. Only dust pollution occured due to matural flow of
vind but the region mainly falls under the Sarkanda Reserve
Por est vith a vegitation density ©.08, it has no effect on

the air environment. The analysis of ambient air guality

(Pollution) wvas made durfhg ?5a§1, 1993 and report of that
is given in Annexure 2,

———
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13.,1,2 Eecological environment 1

The entire lease comes under Government forest land containing
mainly sal trees of average girth 68 c.m, (Fig. 26) and
seasonal bushes, The density of this reserve forest as obtained
from the field studies during the year 1392-1993 is varies from
0.08 to 0,106, It vas also observed that there is no remarkable
density varistion within the leasehold (Core area) and beyond

60 m. (region) of the 'Core area', There is no founa observed

; in ér around the lease hold area, i

i

11:1.3 Human environment (Settlement) :

/! Within the region there is no human habitation and the entire
'_:-,"' ,';:lgion comes under reserved forest land. The indistrial town
ﬁ:Ten-a situated about 3 KM, north of lease block, beside Tensa

main residential huts, M.E. School, forest etc. are available

at Bengula village wvhich ié 4 K.M. away from the area. The
main livelihood of the saurrounding population is mining and
allied activities in adjacent mine and trade and commerce.

A very small population im the aforesaid villages depend con

agriculture, No special craft is conspicuous. It is found in

observation that the Socio-oconomic and health condition is
very deplorable,

/ wiifew

/
; 3.2 Environmental impact APPROVEE

Impact due to proposed small scale manual mining and allied
activities on the existing eco-system will noti create any

problems as ve see from the following discussion 3~

13.2.1 Relief and landscape alteration i

The mining: operation and its verious constraints related to

mining will change the topography to the extent of causing only
sosthetic impairment. In the present case alteration in relief

and landsocape will not be considerable as the excavation v%l P
. . <Ay
be limited, But as the area is situated on sleope, scares of v J o
mining and dumping will be visible. el pis
' sionel Controlier O nes
13.2.2 Impaet on Hydrography 1 ’ w‘,_,,c_mn Bureau of Mk

The propo-id wvorking sites are much at higher levels than the
water source, So the change in topography ceused by mining will
not create eny impact on the hydrography of the region,

1
—— = '
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13.2,3 VYater contamination i

Rain water flowing through exposed mines cut may carry
sediments of alluvium, laterites and other fines which are
non toxic in nature, However, the surface run-off water
has a high turbidity during monsoon, There will be no
industrial affluent in the lease as the process involves
no water due to crushing and beneficiation.

13,2.4 Air Pollution 3
Air pollution will be occured due to mining in tweo vays i.e,

by the addition of gaseous pollutants to the atomosphere and
ef the emission of pa-ticulates., Ambient air quality is
disturbed to some extent due to drilling and blesting, Rather
then drilling and blasting other mining activities causing
dust nuisance are due to vaste-dumping, loading, surface
transport (haulage) etc. Noise pollution will elso occure

due to blasting of rocks. The ambient noise level of the area

is given in Annexure 3,

13.2,5 Impact on flora and fauna 3 m
Deforestation can not be avoided vhile operating a aine APFPROVED
located in a8 reserve forest area. Moreover, deforestation
will be necessary for the various purposes related to mining,

However, there is no habitation and agricultural lands in
and around mining area, Unly seasonal bushes and sal trees
(mainly) effected due to mining. But effect due to mining on
naturel growth will be very nominal. So frunal crisis and

adverse change on the surrounding physical environment ig

not expected,

Since no vild animals are conspicuous in the area, noise and
habitation which normally cause migration of wild life, do not
have any impact, because mine will be run manually in a small

scale vithout using any heavy machineries,

13.2.6 Impact on Climatolo :

No impact is anticipated due to small scale of operation on
existing climate,

13.2.7 Impact on human environment :
After opening of the mine and in course of its ap-rntlon,1$*7<s‘,
there will be a beneficial impact on the socie-economig "”F,f‘ |
environment of the region by ereating more employment . " gi?ﬁnﬂp

L
/ _'\', l ;65‘9 ';J'-“



13.2.8
13.2.8.1

13.2.8.2

- A

opportunities and establishment of trade and commerce.
As & result es expected, a few sleepy villages will be

established around the area,

Impact on forestry and land use i
The main impact due to this type of mining activity will be

on existing land use pattern and forestry. Some felling of
trees will be required for mining snd anecilliary activity.
The existing land will also be degraded gradually to a certain
extent. However as the ares is'reserve forest land' and there
is no agricultural and grazing land in the vicinity, impact

on land use pattern will be minimum, The yearvise impact-on
existing land and on forest due to mining and allied purposes
over the lease area are estimated on the basis of annual
production for the first five years and represented in table
No, 16, It is elear from the table that about 12,382 sqe.m. or
1.24 hects. surface area will be require around the two
quarries to safely reached the targeted production. It was

also calculated about 486 mumbers of trees having average

girth 68 cm. to be fell during first phase (five years) of
mining operation around the quarries, During our owm field work
(1992-1993) number of trees was estimated by counting over an
aren of 20m x 20m in different cluster within the leasehold

and also 60 @ beyond the lemse boundary. The result of which

{3 accumulated and presented in table No, 17. Average 32

wple
APPROVES

numbers of trees comes within the mentioned area,

Since the mining operation will be commence after the approval
of Hining Plan and there wvas no resonable land degradation
cccured due to the mining by exlessee, hence there is no
question of saplings already planted. Agein it is worth to
mention that the mrea is entirely covered by the vegetation.
Phere is no berren land with respect to forest vegetation, S0
compensatory afforestation will be only performed aovar the
those areas of pits where entirely explore the mineral deposits,
Such areas will be available after fifth year from quarry No,1
and after 10th year from quarry No.2. So during the first five

years of mining no plantetion progracme is envisaged.

o 22
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13,3  ENVIRONMENTAL MANAGEMENT PLAN
In order o0 minimise the impact of mining on the ambient

environment necessary preventive measures to be adopted by

the lessee are ns followvs 1=

i) During the course of mining operation o huge quantity of
wvaste which includes decomposed shele/phyllite (soil)
admixed with lateritic boulders, conga end &lso subgrade
manganese ore and fines will be generated. After recovery
of manganese ore, the soil vill be seperated from other
waste materials and stored in an sppropriate site selected
for it. These soil wvill be spread over the dumps after
achieving its optimum height for suitable plantation
(grass) which helps to prevent the erosion due to rain
and wvind and also from further rolling down of the dump
materinls. Beside these plantation will be made in a

systematic manner to revert back the asthetic beauty too,

ii) As per proposed plan, due to sdvancemont of the mining
faces with time land degradation will occur. After pits
have been extensively worked and there is hardly any
presence of recoverable ore, it has been decided to
reclaim this pit by filling fresh generation of waste
produced from subsequent mining operation. This will _}ﬂg
prevent the use of any fresh land for dumping purpose
there by in turn reducing the land roquirement vis-a-vis
degradation, More over proposed miring operation will be
eerried out mainly by back-filling processes.So by adopting
thie nmethod of nmining degree of land degradetion will hqﬁl

minimum, APPROVESD

iii) Deforestation cannot be avoided in & mine situsted in a
forest. The area required for deforestetion due to mining
end other sllied mctivities within the lease, will be
selected judiciously and should be kept t¢ the minimum
of 5.84 hects. Under the mining lease of 19.6 Hec.area 1424
hects, and 0.25 hects.are selected for initial mining
and allied activities respectively for first five Years,
Out of which only 0.42 hect. was broken by the previous
lessee M/5 AMTC. Therefore further 1.07 hect. of land
will be degraded &‘5{:"1’1. deforested during first

five years, N2 — P A
A%y o) MR JAGADISH MIoRA
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iv) Mining operationsresult in the increase in turbidity of

v)

i)n

the rain water falling directly over the active mine

faces during the monscon and gets charged with laterite,
loose so0ils perticles and ore fines, Hevever it is not
toxic in nature, The surface rur off which become turbid
during monsoon flows through drain ard natural depressions
provided for the purpcse and meet with raascnal nallah
flowing along BC boundary pillar and ultimately discharged
into Snrknhda Nadi further 3 KM south of 19&59 block, If
required check dams will be prepsred across the adjacent
nallah to settle all the suspended particle within lease
block, Proposed mining operation will never toueh the
ground vater table. Hence, these will have no adverse

effect on locel weter regime due to mining.

The surface mining method is not mechanised though drilling
and blasting will be required. Other @winiang operation such
as haulsge on wmine road, ore and vaste excavations and
dumping will also generate dust resulting in pollution.
Following comntrol measures vill bes laken lo minimise these

effect on environment,

8)s Exhaust fumes from the internal combustion engines
used on Trucks Dumpers, and other machineries will not
allow to pollute the air by properly maiataining the
engine in good condition by following regorus mainte-
nance and timely overhaul schedules, Special care
wvill be ts''en for regular tuning of engine to check

harmful exhauat nf unburnt fuel cansing noxioueg fumes,

b). Whether the scale of minéng operation it is not
possible to compleie elomination of dust. So adequate
measures will be taken to reducmdust nuisange.

These are i APPQJ’)V@ .

It is observed, the volume of dust raised from out of
dumping arene by the notion o¢f wind wostly during dry

seapen is not significant,



VI)
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44) Haul roads are s« major source of dust in the mines. Dust
suppression in the haul roads and other working generated
by using of dumpers end other heavy machineries will be
reduced by sprinkling of water. This vill be done by using
wvater sprinklers constently running during the working

shift if necessary.

fi1) The drilling machines ere provided vith dust collector to
prevent the dust from becoming air borne. The workers who
runs the adrill machine are provided vith dust mask,

Experience say, the Noise produced due to the mentioned
mschines using for mining operation has no effecic on w

‘k;:f*ﬂ“"\lﬂﬂli

eavironment,

iv) Generation of dust due to blasting can not be avoidod, Since
there is no habitation or human settlement wvithin the lease
the effect of dust is prectically imsignificant,

Labours are essential for operating a mine., About 170 labours/day
will be required to run the mine smoothly. There will be job
opportunity for 170 peoples vhich ultimately helps about 680
persons for better living health sna sanitation condition. Labours
are aveilable from Tenss, Dengula and Koira. So, no permanent huts
will be required for accomedeting them. As the mining is proposed
4o be started in this remote ares {t will ceriainly have some
positive beering on the local pecple. As soon a8 ihe mining
setivities will stert inm this region, it will oo deubt develope the
communication fecilities, medicel facilities, educalional facilities
and other recreational activitics in the adjoining ures and thereby
escalating the existing sosio-economic and health environment of
the region, This certain upliftment wmay creaie certain social
disturbence, vhich are to be controlled by imparting periodic

educational programmes at regular intervals.
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Epilogue 1
Opencast mining of any dimension in general is likely to

cause some sort of imbaslance to the exisiing environment and
bring some chanyes, either directly or indirectly in the
surrounding vegitation, animal and human life. The comppexity
of assessing ihese parameter changes ere increased by the fact
that the group adversely affected by the project are often

not thas same as the groups-.vho are benefited by it. It has
become necessary to draw a balancing ¢onirol beiveen odds and
the benefits from overall perspective of the ;roject. From the
discussion it is clear mining operation in the area has .no
izpuet on human life, vegetation and of course wild life,

it creates no problem regarding atmospheric air and natural
water regime also, Deforestation and degradation of land is
required for mining and allied activities, but it is very small.
with respect to entire Sarkanda valley. Moreover, under these
conditions mining in the area can not be a threat to environment
as affecied land can be reclaimed and afforestation can be
initiated., Therefore, proper mining planning is the urgent
pre-requirement of the day, Un the other hand proper preventive
wethods will be adopied. So, adverse effects due to said
parumeters is also neogiigible. Lesides these present project
will give a jub opportunity for about 170 persons per dsy
directly. which indirectly help the 630 heads for their better
living aand senitary condition. iR

APPROVED

1t is evident that the mining industiry is indispensable for the
economic snd industrial progress of any country as technological
development are dependenti upon mineral wealth., Hence exploita-
tion of naturﬁ gifted mangunese mineral in Sarkands valley hags
become necessary as the mineral has the demand in market., But
mineral resources are non renewable, on the other hand,
sgricunlture, forest, and water sourceas are to some degree
renewvable. Proper pre-exploitation investigations for planning
and development should be mede so that the mineral resources
can be best utilised to improve the Country's economy with
ajnimum disturbing the present eco-systen,
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CHAPTER - XIV

14,0 VARIOUS CONSERVATION MEASURES 3

In this chapter an attempt has been made in briefly regarding
" the conservation measure over those dowain viaieh will be

affected due {0 prolong steady wining. In foregoing parts of

this nbjective dissertation entire genut of the mining and

their relaljve purposes was delinated and discussed accordingly.
It is agoin necessary to menticn that the propoused site of

mining entirsly fall within the Sarkanda Reserve Yorest (Pig.26), -
In case of surfece mining of ary scale land degradation cannot
ruled out, For the present czse an additional effect on the
existing environment will be bappened i.e. deforestation as

tae dpoeration side is reserve forest area. along with land

>

degradation, though the reguired deforestation is negligible
wvith compare tc the entire Sarkanda Porest. From the very
begining i.e, from exploration works to the exploitation of
encire vcononic Mn deposits and their despatch the physical
and biological environment gradually effected. The various
ef{acted part due to oxploration and exploitation and their

appropristie conservation measures are Jotted down below 1

i} Imitial exploration was earried out by exlessee M/S AMTC
by digging several triasl pits only. It was observed during
our own field works that the pits were made without
disturbance of the natural forest grovth, Future explora-

4 d‘(ﬂ"é tion works will be also caurried out by digginy several
o
pe

pits ond trenches on the game way done by AMTC,

M

ii) 1lino haulage is essential for a mine. There is a mine road
~ made by MMTC with a gradient of 1:16 (Pig. 27) and passes
all the iaportant sites which are proved as mineralised
zonos, These road is also connected to sll nuarries to the

dospateh point., Hence, furiher felling of trees dus to
aine road is rot required. But wvith the advancement of
mining further mine roud will be necessary to stack the -
size ore, sub-grade ore and also carrying the waste
materials from quarry sides to dunping places, This road
plan vas wade in s such a way that the felling of trees
for the purposes is negligible \8ee General Layout Plan),

- =4 — ¥ o
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iii) Different site services are essential for operating a
mine. The space for these site services (See Pig, 11)
are planned wvhere no forest vegitation wvill be disturbed,
So there is no question regarding felling of trees and
land degredation. But some area will be occupied due
construction of permanent building which is very hegligi-
ble compare to leasehold, Hence, it will cause no effect

on the prevailing conditions,

iv) The mineralisation of the reference took place beneath g
capping of overburden about 4.5 m. thick (average), A
substantial quantities of this overburden has to be
removed from the mining site before mining of the economie
deposits, The developmental works also includes deforesta-
tion of the quarry sites. The removal of overburden and
deforestation around the quarries certainly create some
problems especially regarding disposal of huge overburden,
Dumpsites for overburden are choosen over the barren area
after proper ihvnstdgntion. Though mainly back filling
(Pit £illing) method will be adopted here, but sufficient
space within the pits will be required for these purpose,
Such space will be available after the end of fifth year -1’ﬂtl
mining operation vhen mangenese ore fully explered from APPROVQ
some part of the quarry floors. Before that overburden and
interburden materiesls nre removed from the quarries esnd
dumped at appropriste site. The removal of overburden and
deforestation schedule will be carried out phesevise as
to impart gradual effect over the existing condition due to
land degradation and deforestation., It is clear that at
the end of fifth year some of the degraded land will
reclaimed due tb back-filling process, After achieving
proper configeration of the pit by £filling of wvaste
(maintained general slope less than 37° from the horizontal),
After spreading shelely materials, over the nevly created
area within the pits plantation schedule will be carried
out phasevise. By adopting these practice certesinly the lend
degredation, deforestation, area of dumping yard etc, will
be minimized for subsequent works. The configeration of

moam . wi '_'*’ m J
Indian Burezu of Mime®
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the dumping yards their sections are given in respective
chapter. To minimized the deforestation felling of trees for
dump sites will not be envisaged because there is no permaonent
bushes in the forest area, All the trees of these forest are
tall and mainly sal. Hence, dumping the wvaste materials at

the feet of forest growth following the contour will not ereate
any problems, Um the other hand, after compaciion of these
wvaste prevent the felling of trees due to heavy rain and storm,

v) Effect due to transportstion, blasting, noige, dust generated
from mine side, dumps water contamination etc, and their

measure are discussed detailed in the Chapter XIII.

vi) It is estimated that ubout 15% of the total minerable Hn ore
of this mine belong to 20-25% Ma content. Below which Mn ore
( subgrade) not teken into consideration regarding reserve
estimation., The Mn content of this region varying from 26% to
37% mainly i.e. low to medium grade ore (see tabbe No, 2),
Less ithen 20% Mn content ore has no cecononie value, But from
the mineral conservation point of view maximum utilisation
of minerals is necessary, Again, the Mn ore of these region
are suitable for Steel Industries. The required gcrade of these
Steel Mills are 28-30% Mn. Hence, after proper blending of
20-25% Mn with the 30 Mn and above grade ore (medium), the
resulting grade of the Ma ore will be obtsined around 30% Mn,
It is calculated that 1.5 (20-25% Mn) 3 1 (26-37% Mn) ratio

of two grade ore is necessary to yeilding 30% Mn by blending.
In this vay subgrade (20-25% Man) ore can be properly utilised,
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26 -~ A penoramic view of forest density, Trees are mainly sal,

Note there are alsc seasonal bushes at the feet of the
large irees,

Fig.

T e

Pig. 27 - A close-up photograph of the mine road (umen ere
valking) running back to front of the pietares with
e bent just behind the men (right eide) from vhere
road rung almost eastewvest directions. lMote the
forest growth and sesthetic beauty,
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} 15.1

15.1,1

CHAPTER - XV

Conceptual Plan for future and their reclamation measures

Details lepout, land degradation, deforestation etc. arerequired
and the position of the producing quarries after 1st five
Years are wescribed briefly in foregoing chapters. In this
part of the dissertation emphasized has been given to drawn a
comprehensive picture regarding the position of quarries,
number of operative quarriea.total area of degradetion and
zlso deforestation side by side reclamation of degraded lands
and compensatory afforestation over the excavated lands etc,
during the end of 10 years and 20 years respectively on the
basis of more or less steady rate of production (1200 MT/year).

Ultimate extent and sizes of the quarries 1

It ves estimated that with tho proposed rate of Production
2r5m the two quarries i.e. quarry No. 1 & 2, the pits will be
runs safely for 20 years nt least. The limit of the quarries
though kept confined within the mineralised zones only which
is marked on the map (Fig. 8). The limit of mineralised zones
are determined on the bagis of H/s AMTC exploration works,
Hence, further existence of the mineralised zones can be
possible beyond the area which will be confirmed by our own
future exploration schedule (See table No.3). Within the
@ineralised zomes the ultimate extent and size of the quarries
after each year of first five years, after 10 years and after
20 years are planned and marked on the enlarged layout plan
(see Figs, 12 & 13), Ultimate size of quarry No, 1, after
fifty years,i.ftor ten years and after twenty years of opera-
tlon are 87m x 60m § 108m x 66m and 216m x 66m respectively,
After 5th years the pits will be extended across the croas
section YZ line. The sizes of the pits will be available from
cr¥oss sectlons of layout plans. In case of quarry No. 2 which
is also confined within the mineralised zones, their aerial
extent after 5 year and after 10 years will be same because
only depthwise excavation will be in practice,The maximum(after 10yrs)
dimension {s 120m x 74m. This will be gncreased upto 138mx92m

at the end of 20 years. Here the quarry will be advanced slong
the section line WX with time,
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15.1.2

15.2

15.3

B0

Due to mdvencement of mining from the end of fifth years
to the end of ten years snother 1908 @® ares vill be
necessary from quarry side 1 and there vill be no further
land degradation required in ease of quarry side 2. Hence,
during these spon of time it was calculated enother 114
aumbers of trees likely to be fell, From eleventh year to
end of 20th year further land required for the production
purposes around the both quarry sides are 7,128 =22 and
3,816 m® respectively. The nuaber of trees likely to be
fell during these period are 425 and 228 respectively.

Final slope vf the excavated lands

After removel of all economically exploitable Mn ore from
the pits floor, the vacated areas are used for dumping of
veste (overburden + interburden) which will be generated
by subsequent works., The time reguired to reach the floor
of the quarries into the non-mineralised zone is five years.
Hence, there is no question of pit dumping before fifth
years of operation. After fifth years the excavated portion
of the quarries will be filled systematically as to match
the contour lines of that area and also to maintain the
slope of the waste material those are dump into the pits is
lees than 37° from the horizontal. Once again it is to
mention here, that the slope of the pits are confined to
45° with the horizontal ageainst the general slope of tihe _
'ﬂﬁ“‘.\weﬁb
APPRC

Once the mining operations will be over in some part of the

mining sites is 115,

The post mining reclamation and land use pattern !

pits, the land should be rohabiliated for productive uses

like forestry, because the mining area entirely confined with-
in the reserve forest area. After achieving optimum height

of the waste materials the top surface of waste are levelled
and maintained the general gradient of the dump material

less than 37° from the horizontal, This can be done by keep-
ing bench width greater than the height of the benches, Pit
dumping should be advanced from lover level towards the

higher level direction, This process will be graduslly
practiced till the entire exploitation of ores from the pi‘
floors. The interburden (shale) are spread over the top otﬁ:j o

the dump materials and then it willbe gtabilized through propnfd: .

Boe® 0 of DAMREES
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15.4

15.4.1

= oy Bl

vegitation, The plantation programmes will be carried
out by planting same useful trees not lessz than twice the

nunber of the trees destroyed due to mining operation,

flinerable reserve and anticinated life of mine
biged on techne-economic factors 3

Mineradle reserve of this mine is 4,564,450 H.T. The grade
of the ore varies from 26% Mn to 37# Mn, The 20-25% Mn ore
is 2lso ntilised by proper blending, The annual production
is 12,000 MI/year which can be obteined from iwo quarries.
Henee, the mine will runs safsly about 338 years after

comnencement of mining,

From the experience in the field of natural resources end
their utilisation it was observed that menganese ore hes g
sigady demand atlenst for last three decades. With the growth
of several small scale industries slong with the modernisation
of the Steel Plants furiher enhance the demand of Mn ores in
the market, It is expocted that demand of the manganese
minerals hold a good pesition in the market for future zlso
with the country's industrial development. The ore of these
area is specially suiteble for the steel mills and Ferro-
fienganese Plants., The other factors, like machineries, labours,
mining implements etec, will create no provlems with time
regarding the econonic aaspect of the mining becasuse it is
suizll-gscsle working mine and runs menuslly without using eny

heavy mechine and other essential instruments regarding mining,

JAGADISH MISRA
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ANALYTICAL CONSULTING awno TECHNICAL CHEMISTS

Telegiphte ccaees 9, BENTINCK STREET. Telepnones @ 28-3861
ANALYTICAL. CALCUTTA CALCUTTA kel
POST BOX No 279 e
CERTIFICATE OF EXAMINATION
We hereby certify that a sample ol.....,‘fiﬂhuﬁlt.!ﬁﬁft.’ ........................... Wledee s SN
drawn by our representative on the.. 6%h..ARELI199) PRAK. Jacghak Nals at Ssrxusds
o, B RARRRe, BRERA . . Cwxoexs, in the presence of a repreéggggs&s of and on
account of Messrs..... JaaaDI s, KISHRA. ... RREhEdys, ..ot e = . Calcutta, has been
analysed with 1the following resulls :
BEING DISCHARGED INTO IS + 2490 (Part 1) - 1981
Into Inland Surface Waters
ANALYSIS 1 RESULT BEXBSTON LIMIT
1) Colour and Odour Clear water uij_i_r.- wlthigrgo; of sediment, odouUr .- Nil
2) Suspended solids mg/l... 100 Max

3) Particle size of
syspended solids Passes through 850 micron sieve | g50 micion

innxure=1.,

4) Dissolved salids 78.00 -
(inarganic) mgfl... 2100 Max
6) pH Valus 3—;&20 5.5 t0 9.0
6) Temperature °C Trace IMax. 40°C
7) Oil and Grease mgll... 10 Max.
8) Total residual Chlorine s MIL T
9) Ammoniacal nitrogen N b o NIL B0 ..
10; Total kjuldahi
| nitroge!n N e NiL 100 ,, 5
11) Free ammonia NH, S L 50 qw :
2 i mical Oxygen Do
kel E?;?%hgw: at 201% matnd 350 o {3 ] A?PRO
13) Chemical Oxygen Demand) mg/l... 12.00 250
14) Arsenic Bs - gk NIL 0.Z
et 15) Maercury R T MIL 001 7
16) Lead Pb N MIL R
17) Cadmium Cd Vi NIL R
18) Hexavalent chromium  Cr+6 ,, ... NIL 0 A
19) Total chromium Cras Ll ) NIL o
20) Copper Cu L i NIk oG
) Bae e e - AREN IR G S A SRR, - [AERGTEU - Y
22) Selenium By NIL 0.06 ., e
23) Nicksl Nl = HIL 3
24) Boron B NIk -
25) Percent Sodium 91.62
26) Rasidual Sodium - %‘ a’v
caibonate mg/l... A
27)" Cyanide CN ..I MIL 02 ., e
28) Chloride cl ., 33,0 joBagional . rolier of Mimes,
29) Fluoride Fooy e 0.60 20Tntar ~mm of Mg
30) Dissolved Phosphates MIL B
31) Sulphate S0 s == 2.00 1000 ,,
32) Sulphide & v - NilL 2
33) Phenolic compounds EHOH 5 s : MIL R ; {
i wnple Of srfluent complies with | \ -‘
_ﬁ_E_M_@_Ft‘_K_S_- 1h.2m:;t:1)31931 for Industrial efflusnt (:;.-,-.
aca wWaters. Iy
discharged in the fnland surf l/K\\.S’f -



l%!-; ‘.’.B—éip :": ‘.-:.‘ by 3 a .

RVEBHRIGGS & [3° puivars [7e

ANALYTICAL CONSULTING s TECHNICAL CHEMISTS

Telagraphic Address 1
9, BENTINCK STREET Uelepbonns 1 282641
ANALYTIGAL, CALGUTTA ! | :
CALCUTTA s
POST BOX MO, l?:l
Braneh : BARBIL
Telephone | 273

CERTIFICATE OF EXAMINATION

. BIENT AIR DUALITY

ACe M/s. JAOADISM MISHRA,, RAIRANGPUR,
Sarkunds danganese Mines.

Instrument used s High volume sampler (Installed approx 2.5 mtrs
above the ground level)., 10 mtrs from the scurce,

Date of Locations Actual GRCUMD LEVEL CORCENTRATION
ummliyt duration
of ronito- 3PM 30, HOX

riﬂg (Min) 3 3 /ugzu’

n 5.4.%93. Jarkunda Mn, 480, 127.18% B.8 65.88
! Mines,
APPROVED

Marks 1 Clear Weather,

HMethod followed § As per IS 5 5182,

R.V. BRIQGS A+ » vaie LTD:

i

Ty -4,

Annexure=2,




ANALYTICAL CONSULTING a0 TECHNICAL CHEMISTS

Talagraphic Address |
\MALYTICAL, GALCUTTA 9, BENTINCK STREET, Telephones 1 28-3681
CALCUTTA g::g:

POST BOX NO. 279

Branch : BARBIL
Telephaone : 273

CERTIFICATE OF EXAMINATION

Noise Result.

e
bt

A/C. M/s. JAG/DISH MISKA.

GORUMAHISANI . gl P

Noise Monitoring Study ( db Level )

from the ¥ XzEY I SOUICE,

10 mtrs.
0) e
Date. Location. do Level. Temp®C.
E2xxa
05.04.93. sarkunda Kr. Aloes 70 to 72 i o

Method followed — as per IS sped fication.

/ !/,"

' .)rf/f;éf

( B./GIOSH ?
Manfxger.
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Mitra S. K. Mineral Inspection Privale [id.

Cargo Inspectors, Analytical & Consulting Chemists
P.O. BARBIL, DIST. KEONJHAR, ORISSA

sHegn (ihice =

B.1%, ©. 1 T ROAD, CALCUTTA-14,

Tram : ASSAYERS = Gram @ MITHALAB
CERTIFICATE QF ANALYSIS SaR8IL 510 CODE NO. : 06767

Feonmy ¢ 3.5385 43-1339
Phone @ 209, 269, ( Ot )

469, 470, [ Res )

ad-Ta82

Taws : 021-5587 MTRA.IN

., .. 6436/02 SALKUNDA MANGANESE MINES B PR ~dan AT

We hereby certify that &4 sarples of Manganese Ore,

@ SUBMITTED to us for examirdtion on 27.01 4
«01.,93 " hQave bear:
andlysged with the following results :- . %

Abalyvels ongamples dried t;.t 195°¢,

Ref,No, Sample Mark. Mn.,% Fe.%

(1): Sample No, 1: 35+35 14,24
{(2): Sample No. | Red coated) 17.C0 16. 20
(3): Sample No,?*( Low Grade) 31.43 1978
(4); Sample No,4( Makra Type) 8,32 21.36

For MITRA SK MINERAL INSP ECTION (P)LTD. -

REGI Ot MAMNAGE
BRI GHANASHYAM MISHRA, EGIOMAL MANAGER.
GORUMAHI SANI .

e omfa
) APPROVESD

Annexure - 4g

' Uttams Hea “fiee HANSPAME BAHA A DA HOLAS. HAHSUAN, NOAMUNKD! ETC.

Agpuciatas - MITHA S K, PRIVATE LT,
WiTAA S K. COAL SPECTIGN (2) LTD.
MITHA S K, OUALITY CONTROL (P) LTD.
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lmm S. K. Minerol Inspection Private lld.

Cargo Inspectors, Analytical & Consulting Chemists

P.O. BARBIL, DIST. KEONJHAR, ORISSA
Head ()ﬂ
P11 LT, HOAD CALCUTTA-14,
Gram  : ASSAYERS

Gram : MITRALAB
Phones : 2&4-5:3‘;' 244-1339 CERT!FICATE OF ANALYS'S

BARBIL STD CODE NO. : CE767
ik Fhones : 209, 269, ( O!)
Telsx : 021-5587 MTIA-IN 1 E o 469. 470. ( Rex )
gAME: ¥ NOT
)

Aef. No. 1023/93 DRAN © v US Dated . 9th June 19 93

We hereby CEI"tlLY that anxaxzxrx SE]I"‘D e of Manganese ore

submni-
tted to us for examination on 5/6 /93 has been eﬁalv,ed'with
the following resul ts:

Sarkunda Mn.Mines. Analysis on sample dried at 105°(

Sample Mark:-
JM/10/= 10 Mt, Mangznese (Mni)ss.. 38708
------ Iron (Fe)... 18.60%
Silicu (S5102)... 3.10%
Alumina (A1203).. 5.24%

Phosphorus (P)...... 0.072%
Sulphur (5) 0noas sinen - TuB06%

for ¥ tra 3.%

HMineral \I nspection(?)Ltd

Cait = —

A

nel x‘lanaver t Jr |
M/s. Jagadish Mishem

2arbil. . 0 _
sd/6 :

Other Branches :(— BANSPAN| BARAJAMDA, BOLAN|, BARSUAN, NOAMUNDI ETC.
Associstes :— MITRA 8, K, PRIVATE LTD.
MITRA 8. K. COAL INSPECTION (P} LTD,
MITRA 8. K. QUALITY CONTROL (F) LTD,
Lsareng Annsynre 4b
Vi



Hitrg S. 1. Hineral Inspection Privgte 11g

P.D. BARBIL, DIST. KEONJHAH. ORISsA
Office :—

:"-."t.l? C‘!:.c?.l'. ROAD, C.ALCUTTA-N,

Gram * ASSAYERS

Phonee : 2445485 244 1339 CEHTIF!CATE OF ANALYSIS BG;:;‘L :S?EI)TESEZBNO_ g
2447385 e 570 .

Tolox . 021-5587 MTRA-IN 5 i --li:.:,‘ 4'.?; [tF?asr:l

Ref. No, 7024/93 SAMPLE NOT

DRA“H\T BY US Dateg 9&1 June f8 93

de hereby cerlt " that one Sample of Manganese ore, submitted
to us for eXamivation op 5/6/93, h:s been anal vsed with the
f‘ollowing resul ts;.

S-rkurda M nes ﬁz&lvsis on_Serple dried at 108°¢ ..

Sample Mark mv/1q i Manganese (Mn)... 38.60%
Iron (Fe)..., 19.20%

“““““ Silica (5102).... 2.40%
Aluming (A1203), .. 5.71%

Sulphur & P 0. 006%

PhosphoruS(P)"ﬁai “““““““ 0, 072%

oO====

for Mitra S, .Nineral\Inqmction(B)Ltd

T— AL S A i
e = ¥ |
‘Regional Manager j
M/s. Jagadish Mishra 1
Barbil,

r

Othor Branches - Bar, -1 BARAJAMDA. BOLANT BARSUAN, NOAMUNDI ETg,
Associates ' MITHA 5, K. PRIVATE LTD.

MITRA 5, k. COAL INSPECTION (P) LTD.
MITRA 5, x, QuALITY CONTROL (P) LTD.
3:93/%000

Annexare 4¢

viingd.



B

ilre S. K. Mineral Inspection annle lm

Cargo Inspectors, Analytical & Consulting Chemists

P. O. BARBIL, DIST. KEONJHAR, ORISSA
Haed Cilice :—

P-11 C.I. T, ROAD, CALCUTTA-14,

Gm : ASSAYERS Gram : MITRALAB

Phones ; 234.5485, 24441339 CERTIFICATE OF ANALYSIS BARBIL STD CODE NO. : 6767
141.7482 - Phones 1 208, 268, ( ON )

Talex 047 -553? MTRA-IN - 463, 470, ( Aea )

SAMPLE NOT

Rel. No, 7022/93 . DRAWN 1Y US

Dsted  9th June 1993

We hereby certify that 9 samples of Ma anganese ore, submi tted to
us for examination on 5th June 1993, fnxnxxmxtkmxhxxmbnun
have .been analysed with the following results:-

.m (Sarkunda Mines.,) Aad e i At e
e St.No, St.No., Mk
i % M) 29. 5%
e z. T/ 2 30, 2%
«19 P M// 3 28.00%
et T/ 4 30. 2%
5 - ,T 3 5 28 . 7%
: 6 . & ‘m/é 29 . 3%
7 g 28.7%
r 8. i 8 50, 1%
9. ™9 31.2%
for Mitra S.}I.M:Lneral i ection(P)Ltd
| Ty T
5 il __.Jl e F
- "“* \ Regioral Manager /
LS M/s. Jajadish Mishra
b
Other Branches (= BANSPANI BARAJAMDA, BOLANI, BARSUAN, NOAMUNDI ETC,
Associstes :— MITRA S, K, PRIVATE LTD.
MITRA S, K, COAL INSPECTION (P) LTD,
MITRA 5, ". QUALITY CONTHOL (P) LTD.
i : . Annexure 4@ m

¢ r,,'_‘ﬁ' ":'v‘:_".. r::

APPROVER




