National Award for “Excellence in Water Management

Our Approach...

“ The difficulty lies, not in the new ideas of water management and
conservation,

but in escaping the old ones”

Hindustan Zinc Limited
Chanderiya Lead Zic Smelter
2008

S vedanta About Hindustan Zinc Ltd. i3

HZL was created from the erstwhile Metal Corporation of India
(MCl)in 1966 as a Public Sector Undertaking.

In April 2002, became a part of Sterlite group

HZL - India’s leading base metal producer and world’s Ill Largest
producer.

Open Cast Mine
&1 MTPA)

Fajpainn Darlin Mine &
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Under Grounl Mines
MAMTPA & 0.3 MTPA )

Zawar Mining Comypbx
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= vedaf@Ur Approach to Sustainable Development @
in Smelter

n Adoption of 5 R waste management principles

n Adoption of sustainability framework by International Council of
Mines & metals

n Benchmarking with World’s best in all operating parameters

n Focused environmental initiatives for effective water management,
waste minimization and recycling, reducing air emissions, energy
conservation and sustainable development drivers.

n Comprehensive GRI G3 guidline based online data management
system to capture all Triple Bottom Lime dimensions

n Implementation of British Safety Council ‘s safety management
system




s vedanta  Qur Implementation Methodology E @3

n An integrated and structured approach -- comprising of Involvement of
executives and contract labors like Water Stewards nominated for
each Plant, further report to Water Managers and Unit Head for Water
Conservation activities

n Discussion of underlying factors behind the trends of HSE key
performance indicators by top management during the monthly HSE
review meetings.

n Training - an efficient tool to improve the KPIs by motivating employees.

g Frequent training programs for external environment, safety and
health, supervised by the HR head. The CEO usually take s feedback
from Environment head and external faculty members who conduct
the training program.

= vedBpecific Water Consumption Figures @
Annual Water consum ption S\F/)Veactg;C
Year Quantity (m) Consumption
(Apr-Mar)
Indus trial Domestic Source m3/MT
Captive
2005 - 06 1407000 142.9 P 21.87
dam
Captive
2006 — 07 1755000 131.2 P 12.99
dam
Captive
2007 - 08 1867670 93.1 dam 11.72




s vedanla Maintaining Zero Discharge... Pragmatically — #%

Quantity Quantity Quantity
Year .
A M generated recycled discharged
(Apr-Man) (m°) (m?) (m?)
2005 - 06 74325 74325 0
2006 - 07
62358 62358 0
2007 -08 52928 52928 0
&= vedanta  Beyond Benchmarks/ Global Norms... @

Specific Water Conservation vs Bench mark
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Titleof Water Saving
project implemented

Year of
I mplementation

Annual Water
Savings

I nvest.
Made

M3

Rs.
Lakhs

Rs.
Lakhs

Payback
Period
(Months)

ETP treated water to
RO-I plant (88 n¥/hr)

05-06

339190

25.43

215

55

Process opti mi zation of
DM plant operation to

reduceregeneration by

increasing the OBR

06 - 07

29200

2.19

Nil

Nil

Reductionin
evaporation by
optimization of CT fan
operation according to

theheat load

06 - 07

27375

2.05

Nil

Nil

=
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Titleof Water Saving
project implemented

Year of
I mplementation

Annual Water
Savings

I nvest.
Made

M3

Rs.
Lakhs

Rs.
Lakhs

Payback
Period
(Months)

Recirculation of vacuum
purmps seal cooling
water To CT as Make
up water

07-08

36500

2.73

4.63

21

Recirculation of steam
Condensatefrom
Leaching & purification
to CT as meke up water

07-08

73000

5.47

3.46

RO treated water
directly taken to Filter
water storagetank,
reduced PSF backwash
frequency

07-08

27375

2.05

0.20

Recircul ation of Boiler
blow down water to CT
as Make up water

07-08

87600

6.57

0.72

15
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Annual Water

Titleof Water Saving Year of Savings

I nvest.
Made

project implemented || mplementation

i

Period
(Months

10.

Optimization of CT 07-08 154395
water circul ation rate
by switching on/off
punp as & when
requireunder six
sigma proj ect
Optimization of COC at |07 - 08
CT by chemica
treatment & continuous
nmonitoring under Sx
sigma proj ect
Providing Levd probe |07 —08
inal CTto avoid
overflow under six
sigma proj ect

11.58

Nil

Nil

11

ETP tregedwaterto 07 - 08 192720
RO-II plant (50 m¥/hr)

14.45

135

61

Tota

901655

7252

35901

DMA I

Reduction of Specific Water
Consumption in Hydro —I

CASE STUDY
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vedanta

n Hydro -I

Project & Business Synergy

n Conservation
of Natural
Resources

n Reduction of
Specific
Water

Establish

CTQ

Char acteristics
/

Consumption

in Hydro-l

...u> Lo 1 I e O

Id-ﬁ-io

Theme Selection Matrix
Departme| Alignmen | QUStOMEN | i an g Priofity
Stream SN | Theme Name |Customer CTQ Intemal CTQICB P Satisfacti Efforts™ Selection
n ttocep | ~00 # | Beneftst Score
I Reductionof Conservation of
. 1 [spedficwater | Nawral Conservation of Water 9 9 1 3 243 Yes
Coswiion Resouces
ReduclionofS/S | Reducton of | Reduction of MNO2 inLeaching &
2 Jincakire cop Improve ment of Cell House Operation ° ° 3 3 7 Yes
Roaster Reducionof
Auxiliary Power | Customer's
3 - CostReduction 8 3 3 3 216 Yes
Consumptionin | Satisfacton
AcidPlant
R eductionof
Water Soltble | Reductbn of
4 9 9 3 3 729 Y
Zincin Jermosite | C Recovery Improvement s
Leaching Cae
Reductionofzn
s Reduwctbn of | ToReducecons ummables
Dust in 9 9 3 3 729 Yes
cop Consumption
ourification
improvementof
g [avalabiltyof Reductdn oin | oeg jmp oy ement 9 9 3 3 729 Yes
CastingM/C in | COP
Hiaro et
cell
7 JcelHouwse Reductdn oin | poue rsaying 9 9 9 1 729 Yes
House c
Rating
I mprovementof
g [Equpmens Reducton oin | o ove ment of OEE 9 9 3 3 729 Yes
avalabilty cop
C ellHouse
Reductionof
Auxillary Power | Reductbn of
9 Redeuction of Powerc onsumption 9 9 9 1 729 Yes
Consumptionin | coP
cpp
Reductionof Coal
Reductbn of
PP 10 fconsumpionin | cop Cus tomer's Sat isfac tion 9 9 9 1 e Yes
Power plant.
11 |!merovementof ) Customers ality I mprovement 3 9 3 3 283 No
Mills Availzblit disiagion | AWM
R eductionof SO2 ‘
12 |Emissionfrom [ EMromenal | peqietion of sox 3 1 1 3 9 No
cpp Protecton
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E Project Scoping

RN <

n It start from Raw Water Pond at DM
Plant at Hydro-l and endsat ETP
A
E
| :
n Water saving at each SBU’s at Hydro |
C

Define
a
Project
/

Period when
there is
continuous
heavy rains

When any of
SBU isnot
in operation
ona
particular
day for more
than 8 hrs.

V€| oss - Gain Matrix

(= Clw)

Gains Loss
M
E Redu ced water Consumption. ETP treatment cost will be
high

Short _ ' _ _
A Term Maintenance of zero discharge W ater cess will behigh
A Lower effluent generation
E Sustainable growth Violation of zero discharge
; conditions
I Long Cost reduction During draught years

Term continuity of op erations
o may suffer
9 Leaning & satisfaction of team

members

C Better image within stakeholders
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List of Xs Chosen for Screening

Sl. No. Name of ‘X

Identify

Vari ati on
Sources
/

Description of ‘X

Water Level Probe

Stoppage of Use of Filter
Water for
HBF washing

Cycle of concentrationi.e TDSin
circulation water toTDSinMakeUp
water is to be maintained>7

Probes at all the CT’s were optimized

Flter water use at H BF cake washing as
well as at cl oth washing reduced and
replaced with recy cled water.

NG EN TS RN == O

vedanta

List of Xs Chosen for Screening

Identify

Vari ati on
Sources
/

Transfer of Condensateto
Cooling Tower

Frequent Cleaning of
Cooling Tower Nozzles

Optimization of Cooling
Tower Circul ation

Condensate tanks line earlier connected with
CT3, Now shiftedto CT1 & 2 for reductionin
makeup water.

Schedule has been made and being followed
for cleaning of nozzles at all CT’s

Circulationrate of CT pumps are optimized
based onrequirement at end use.




= vedanta @
-ing & Financial Impactin terms of Monthly Saving:-

[ Waer Consumption M3MT of

Cathode
. ~&— Financial Savings
Water Conservation R
Water = Linear (Water Consumption
consumpt | Firancial MMT d Cathode)
Month  |ion Savings
M3MTof Rs) 16 800000
Cathade
Base Line [ 14.79 15 $ 700000
SST 14.25 141762 3 4 600000
PT 13.75 273023 214t >
=1 <1 500000 <
June,07 13.05 432400 8 H
Jdy 07 11.83 748007 s18 1 1 400000 &
Augsto7 1257 |570280 | 5 4 s0m00 E
Septo7 11.82 1715241 sl2 1 5
Oct 07 11.65 752124 = T 200000 £
5}
211 4
< E
S 100000
10 0
=
o @ = 5 5 5 5 5
= w Py = < = =
3 c = 7] a S
2 3 - E) &
4 Ef
o <
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== ved@tesent effluent flow at DM plant E 7

DM plant CT blow down CT SSF back PSF back
regeneration 250 m3/day wash wash
110 m3/day 100 m3.day 100 m3/day

v : I |

N- Pit of 200 m3 capacity

Pumped to ETP

ETP

10
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PROPOSED PROJECT

£

DM plart
regeneration|
110 m3/day

v

New Pit of 75 m3 ¢

apacity

Proposedrecycling

l Pumped to ETP

ETP

CT blow down
250 m3/day

CT SSF back
wash
100 m3.day

v

v

PSF back
wash
100 m3/day

v

N- Pit of 200 m3 capacity

L Pumped to

¥ ¥ ) 4
Roaster water Mixing in bailef WGP & any
injection blow down for excess to RO
250 m3/day cooling directly
100 m3/day

= vedanta

Water Circuit Hydro |

Rawwaer clarifier

ROtrated water

35003000 qB T 2000-2500 m3

Waertreamert
5500m3
Roaster & Add DM plant Cod ing Tower L&P Cell hause & Melting
400m3 1500 m3 500m3 600 m3 500m3
Boiler Blow down - Regeneration — Blow down Mg Bleeding — Amde & Cathod washing
ACF &PSF _]
GCPara — tack wash Vacuum pump cooling [ Pump seal cooling
250 m3 ——Vauum pump cooling
300m3 300m3
320m3 400m3

q

ETP <

11



= ved@eitoring & Reporting Systems

DALY WATFR CONSUMPTIONDATA SHEFT
DATE: / / Time: A.M.
D inti Initial Final Cons. Remar
escrption Reading Reading (m?3) k

1 Raw water to Clarifier (X 10 m3)

2 CT Make up

3 DM waterto CST

4 SW to Service water tank

5 Raw waterto Fire Hydrant tank (X 10 m3)

6 Potable water to Potable water tank
= vedanta o @
= Activities for aw areness on w ater conservation in Plant

n We celebrate “World Environment Day” on June 5 every year

n CHANGE: Challenge for How to Acknowledge the Green Education was
organized in May, 08 as One day awareness workshop on Water Conserv ation.

n One week was fully dedicated and Declared as WATER WEEK from 5TH June to
11th June, 08 in Colony as water conserv ation and capacity building initiativ e.

n Green Em ploy ee of the Month Scheme is in practice to recognize the efforts of

plant personal towards Water Conserv ation Actwv ities.

n We also publish quarterly magazine on HSE titled “Saath Saath”

n Posters on water conserv ation are display ed at various locations of the plant

n In-house intra net based web-site titled ‘Apna HSE Web P ortal”

n Promotion of use of treated sewage water for lawns & plantation in respective

households

n_Rain water harv esting thereby recharging old bore wells at Township adopted

12



