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Today's Ghallenges in Mining
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Why Remote Monitoring ?

Cost-efficient solution to dynamically optimize mine
operations

= Inaccuracies caused by wider grid spacing initially
employed

= Unexpected occurrences of deleterious material and
land constraints

= GChanges in environmental Statute and quality
variations in input materials and product
requirements

< Ease of mining considerations of mines manager

< Inadequacy of local expertise (manpower, analytical
tools, etc)

= (&M contracts which ignore resource conservation
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Permits remote monitoring of mining operations on a
dynamic (weekly/ fortnightly/ monthlyl basis

Allows flexibility In mining operations by dynamically
optimizing extraction plans

Assures steady supply of homogenized material to
meet changing quality requirements

Minimizes human dependency and bias
Guarantees savings in mining costs
Most importantly, extends deposit life
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Gase Study 1: North Africa

Problems
 Only HG Limestone was heing used
MG Limestone was heing dumped as reject over

the HG Limestone area
i « Mine advancement inhibited due to the 0B dump
by >30 m height totalling ~ 5 mio t
[ mamt [ mareiNALGRADELIMESTONE | * High production cost
[Foooo] GYPSUM IC=Cx] HIGH GRADE LIMESTONE Recommendations
HG Limestone by optimization study
T 0B Dump - Systematic sampling & analysis of dump

Benefits

Increase in reserves by 29 miot
Enhancement of deposit life by 10 years
Recovery ratio reduced from 1:1to 1:0.55
Saving of USD 2.75 mio / annum
Minimization of equipment and man-power
Environmentally sustainable operation

ERENT

Cemtech

PROOUCTION EXFEATHD - HAMMIEHENT DOLLS

HOLTEC Dubai 2016



Relative Locations

Plant
/

Cemtech

PROOUCTION EXFEATHD - HAMMIEHENT DOLLS

HOLTEC Dubai 2016




Distances & Logistics
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= Length 7.5 km; Altitude Difference 700 m
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= Marl: Occurs at ton, highly heterogeneous and low grade

= Limestone : Heterogeneous marginal grade of about 30 m
thickness overlies 30 m thick hottom high grade

< Use of marl to the extent possible to
achieve: P

> Lower Recovery Ratio 4 j-'
> Reduced Production Gost
> Enhanced Deposit Life |g-----
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Impact of LSF on Reserves
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The intervention parameters examined to effect optimization included

o ISF

< Alumina Ratio
= Silica Ratio
- $0,

Outcomes studied were reserves, recovery ratios and mining costs
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= (ptimization was achieved hy enhancing AR to 1.5, keeping SR at
2.9 and limiting LSF to 0.98 and S0, to 0.9.

< This resulted in an increase in deposit life hy 10 years and a cost
saving of approximately 2.75 mio USD per annum
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Eastern Block Western Block
Si0, | ALO, | Fe,0, | €a0 | SO, | Si0, | ALO, | Fe,0, | ca0 | S0,
Mean | 1139 | 264 | 135 | 4694 | 059 | 1255 | 275 | 232 | 4370 | 056
SD 300 | 120 | 094 | 4712 | 021 | 470 | 121 | 128 | 500 | o018
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Fortnightly Production Scheduling

- Short Term hlast modelling hased on hlast
hole data and geo coding of model for
interactive use

 Scheduling with revised production plan on
fortnightly hasis (if necessitated hy the fresh
data from hlast hole samples) for meeting
pile requirements

 Equipment placement scheduling with
revised production plan and mine
development needs
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Fortnightly Production & Equipment Scheduling Report

Location Blast Bench Type Qtyof Quality Remarks
Nos ofMat | RoM [—
(MT) Si0z | Al03 | Fez0: Ca0 Mg0 L0l LSF SR AR
BUNW | 554 | 1 Rom | 18000 | 986 | 185 | 115 | 4535 | 220 | 3898 | 185 | 329 | 161 :,‘i’l':}“ to
B3/SE | 1002 | 3 | Rom | 20000 | 1338 | 225 | 265 | 4378 | 015 | 3720 | 1040 | 273 | 085 | Standhy
Month Fortnight TyneofM/c M/CNo Capacity Face Qtyto be handled
Shovel 1 6.0 cum B1/NW 18,000T
April 1 Dumper 345 90T B1/NW 18,000T
Shovel 3 3.8 cum B3/SE Standhy
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Gase Study 2

ited at 5%

Limestone
- Deposit was not evaluated scientifically

- High S0,% content in ROM Limestone reported

and QSO
* Mg0% cut off could he raised to 8% hy

 Deposit was scientifically evaluated hy CADE

optimisation of Dolomitic Limestone while
maintaining plant process parameters
- GConfirmatory horeholes to validate

geoloy
Benefits

- Increase inreserves by 17 miot

 Enhancement of deposit life by 10 years

in costs hy USD 0.25 mio / annum

0.6
Cemtech

1to <1

 Recovery ratio reduced from >1
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Gase Study 3 : Middie East

100m verticalwall

1640 -
- 20 without forming henches in footwall side
i _ - Site overburden was not being handied
LR e —— e e - Slope failure and threat to safety
152 Metamorhie—2—— - Sehist -- « Unable to advance to further depth due to space
| N e
ga5 e Ly Ly L (Ut Recommendations
\__/ Ultimate Pit - Confirmatory horehole to establish continuation
of limestone at depth

Benefits

- Scientific re-design of quarry for full
exploitation of mineral resources

* Increased reserves, extending current Plant life
and facilitating Plant expansion

- Saving in costs hy USD 0.75/t

- Safety for Men and Machinery
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Gase Study 4: Central India
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Problems

« Only High grade Limestone was heing
exploited leaving MG and LG Limestone

* Highrecovery ratio

Recommendations

« Deposit was scientifically evaluated hy CADE
and SO

* LG and MG Limestone could he utilised along
with HG Limestone

« Acquisition of additional adjoining area under
mineral concession

Benefits
- Utilization of MG and LG Limestone increasing
reserves and enhancing deposit life hy 12 years

| « Saving in production cost by USD 0.15/t
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Gase Study 9: South Iindia

Cement
Plant
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Probhlems

 Limestone was being fed from 5 distantly
located (1km to 40 km) quarries

 Heterogeneity in quality of limestone

Recommendations

« Blending of high iron containing limestone with
low iron containing limestone

 Modified target values for Silica and Alumina
Ratios

* High Sulphur limestone optimally hiended with
low Sulphur limestone

 Block Model validated and mine planning
altered hased on feedhack from hlast hole data

Benefits

e Increase in Reserves hy 30 miot
o Enhancement of deposit life by 3 years
e Recovery Ratio reduced to 1:0.11

o Gost saving of USD 0.24 mio/annum
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Web :  Www.holtecnet.com
E-Mail :  ska@holtecnet.com
Address :  Holtec Gentre, A Block Sushant Lok,

Gurgaon 122001 - India

Telephone : +91-124-238509%,4047900
Facsimile . +91-124 - 2385114, 2385116
d Thank you
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