
Mass  Balance  of  Arsenic  in  the  Operations  of  Vedanta  Ltd's  Sterlite  Copper  Smelter  Unit  1,
Thoothukudi

In 2005, NEERI submitted an Environmental Audit Report containing an Arsenic Mass Balance. The report
looked at the level of arsenic in known mass of input Copper Concentrate, and accounted for it in various
output waste (slag, ETP cake, Scrubber Cake) and product stream (copper anode). The difference in Arsenic
quantities between the input and accounted for output is “Unaccounted Losses” to the environment through
air and water media. The 2005 Mass Balance was based on copper concentrate with arsenic concentration of
579 parts per million (0.0579 %). NEERI's balance yielded a daily loss of 8 kg of arsenic to the environment.

However, Certificates of Assay accompanying Sterlite's import consignments of copper concentrate reveal
that the ore concentrate used by Sterlite contain far higher concentrations – between 0.12 and 0.67% – of
Arsenic than reported in the 2005 audit.

The below estimate of Arsenic concentrations using real data obtained from various industry documents
exposes how the company has vastly underreported Arsenic releases to the environment. Data required for
the calculations of unaccounted losses (to the environment) were obtained from the following sources.

From Vedanta's September 2015 Application for Renewal of Hazardous Waste Authorisation
a) Anode Production Quantity
b) Quantum of ETP Cake and Scrubber Cake
c) Concentration of Arsenic in ETP  cake and scrubber cake

From NEERI Environmental Audit 2005 – sponsored by Sterlite Industries
a) Concentration of Arsenic in slag and copper anode
b) Slag generation at the rate of 2.2 tonnes/tonne of anode produced

Copper concentrate requirement is calculated using standard conversion factor of 3.5 tonne of concentrate
per tonne of anode produced.
 Data extracted from Certificates of Assays accompanying the Bills of Entry of Copper Concentrate
shipments imported by Sterlite in 2009 and 2010 reveal that certain consignments had arsenic concentrations
ranging between 0.12% (1200 ppm) and 0.64% (6400 ppm), and averaging 0.27% (2700 ppm). Between
January 2009 and October 2010, the company imported 20 consignments totalling 162808.862 tonnes of
Copper Ore Concentrate. These consignments contained 441.5 tonnes of Arsenic.
 Table 1 contains a calculation based on the current production levels, above stated figures and the
arsenic concentration used by NEERI in its 2005 environmental audit.
 Table 2 contains a mass balance calculation based on current production levels, above stated figures
and the average arsenic concentration found in copper ore concentrate imported by Sterlite between 2009 and
2010. Data from 2009 and 2010 is being used as Sterlite has failed to divulge the real extent of arsenic and
other heavy metals in the ore concentrate imported by it thereafter.

Table 1: Wrong Mass Balance based on As concentration provided by Sterlite & reported in NEERI
2005 Audit (Expanded production 4 Lakh TPA Anode)
Stream Quantum (TPA)/

Source of Info
As conc (ppm)/
Source of Info

As 
Quantum
(TPA)

Cu Concentrate 1400,000 (3.5 t/t of anode) 579 (NEERI 2005) 810.6 (A)

Cu Anode 4,00,000 260 (NEERI 2005) 104 (B)

Slag 880,000 (2.2 t/t anode) 212 (NEERI 2005) 186.6 (C)

Scrubber Cake 58,400  (Vedanta  Hazwaste
Application 2015)

40 2.34 (D)

ETP Cake 43800  (Vedanta  Hazwaste
Application 2015)

15000 657 (E)



A = Arsenic quantum in Cu Concentrate
B = Arsenic quantum in Cu Anode
C = Arsenic quantum in Slag
D = Arsenic quantum in Scrubber Cake
E = Arsenic quantum in ETP Cake

Unaccounted Loss = A – (B + C + D + E)

Unaccounted Loss = 810.6 – (104+186.6+2.34+657) = -138.74 (Negative mass balance)

The negative mass balance exposes an under-reporting of arsenic concentration in copper concentrate. Below
is an estimate of unaccounted loss using average concentration of 2700 ppm Arsenic in Copper concentrate.
This average has been arrived at by using real import data pertaining to Sterlite's copper concentrate imports.

Table 2: Arsenic Mass Balance using Sterlite's Import Data
Stream Quantum (TPA)/

Source of Info
As conc (ppm)/
Source of Info

As Quantum 
(TPA)

Cu Concentrate 1400,000 (3.5 t/t 
of anode)

2700 (2009-2010 shipment 
data)

3780 (A)

Cu Anode 4,00,000 260 (NEERI 2005) 104 (B)

Slag 880,000 (2.2 t/t 
anode)

212 (NEERI 2005) 186.6 (C)

Scrubber Cake 58,400 (Vedanta 
Hazwaste 
Application 2015)

40 2.34 (D)

ETP Cake 43800 (Vedanta 
Hazwaste 
Application 2015)

15000 (Vedanta Hazwaste 
Application 2015)

657 (E)

Unaccounted Loss (yearly) = 3780 – (104+186.6+2.34+657) = 2830.06 tonnes per annum

Unaccounted Loss (daily) = 7.75 tonnes per day
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