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Tamil Nadu Pollution Control Board (TNPCB) has helped Sterlite cut costs by allowing it to operate 
its smelter complex with grossly under-designed pollution mitigation systems, according to RTI 
information analysed by Chennai Solidarity Group. Between 1996 and 2006, Vedanta Ltd's (Sterlite 
Copper) annual copper production capacity increased ten-fold from 40,000 tonnes per annum (tpa) 
to 400,000 tpa. However, the height of the main chimney stacks have remained unchanged – at 60 
metres. Sterlite's proposed plant of similar capacity intends to have stacks of 165 metres each. 
Chimney stacks are the key means to mitigate pollution, and stacks of adequate height are integral 
to ensuring that ground-level concentrations of air pollutants are below harmful levels. 
 
Since 1996, when it first began, Sterlite has been allowed to operate with shorter-than-required 
stacks. This can reasonably be expected to result in higher air pollution in the nearby areas and a 
higher disease burden among local communities. TNPCB has sacrificed the health of surrounding 
communities to help Sterlite. This explains the widespread resentment against TNPCB and Sterlite 
among communities who are experiencing air pollution and related health effects despite 
assurances by “experts” from TNPCB, Central Pollution Control Board (CPCB), National 
Environmental Engineering Research Institute and Indian Institute of Technology-Madras that 
everything is in order. 
 
Even at this stage, where TNPCB rejected the renewal of Consent to Operate for the unit on 9 
April, 2018, it has failed to acknowledge its own criminal failure to enforce minimum stack height 
requirements as per law. 
 
Calculating Stack Height 
As early as in 1986-87, CPCB had prescribed clear guidelines on estimation of stack heights for 
processes resulting in emission of SO2 gases.1 These guidelines were subsequently notified as 
law under the Environment Protection Rules, 1998 and revised by Central Pollution Control Board 
from time to time.2 
 
As per the statutes, stack height has to be calculated by applying the formula H = 14Q0.3, where 
"H" is the Height of Stack in meters; and "Q" is the maximum quantity of SO2 expected to go out 
through the stack at 110% of the rated capacity of the plant as per the norms of gaseous emission. 
 
Plants having more than one stream or unit of sulphuric acid at one location, the combined 
capacity of all the streams and units shall be taken into consideration for determining the stack 
height and applicability of emission standards. 
 
Until as recently as 2010, the Central Pollution Control Board's “Emission Standards for Copper, 
Lead and Zinc Smelting Units,” off gases must be utilised for sulphuric acid manufacture. The 
standards further stipulate that the limits of sulphur dioxide emission from stack shall not exceed 4 
kg/tonne of concentrated (100%) acid produced. 
 
See for example the calculation of stack height for Sterlite's initial proposal in 1995-96 to produce 
sulphuric acid (H2SO4) at the rate of 1060 tonnes per day (tpd) 
H2SO4 at 110 % rated capacity = 1166 tpd 
Q = 194 kg/hr; Q0.3 = 4.9 
H = 14 x 4.9 = 68 metres 
 
A study of the Consents to Operate granted at various stages of Sterlite's expansion reveals how 
TNPCB has flouted established scientific principles and statutes to allow Sterlite to discharge its 
pollutants through stacks that are dangerously inadequate. 

                                                
1

 http://cpcb.nic.in/openpdffile.php?id=UmVwb3J0RmlsZXMvTmV3SXRlbV8xNjZfRU1JU1NJT05fUkVHVU
xBVElPTlNfUEFSVF80LnBkZg== downloaded 20 April, 2018. 

2 Pollution Control Acts, Rules And Notifications Issued Thereunder. Central Pollution Control Board. 2010. Page 
47. http://cpcb.nic.in/PollutionControlLaw.pdf Downloaded 28 April, 2018. 



 
As per the 1996 production rate, the stack height ought to have been 68 metres as shown above. 
But TNPCB allowed the company to operate with a 60 metre stack. Since 1996, Sterlite's daily 
production capacity of H2SO4 has increased four-fold -- from 1060 tonnes in 1996 to more than 
4200 tonnes in 2006. But stack height has remained unchanged. 
 
Dangerous Games 
In large, Red Category “hazardous” industries such as copper smelters, the residual pollution after 
deploying stringent pollution control and pollution trapping techniques can still be significant. 
Mitigation measures are required to ensure that the residual pollution does not cause harm. 
Chimney stacks of adequate height is a key measure to mitigate pollution from such industries. 
 
The Air (Prevention and Control of Pollution) Act, 1981, empowers the Pollution Control Board to 
enforce measures to prevent and control air pollution from industries and other sources. Such 
measures are enforced through the statutory conditions imposed as part of the Consent to 
Establish which is a license to commence construction of a factory, and subsequently the Consent 
to Operate the unit. 
 
Copper concentrate, the raw material for copper production, is rich in sulphur. A 2015 
Environmental Impact Assessment report prepared for Sterlite's proposed copper smelter reports 
that the copper ore concentrate used by Sterlite contains up to 35 percent sulphur. Sulphur dioxide 
(SO2), a highly corrosive and toxic gas, is generated in the smelter furnace when the ore is burnt 
to recover copper. This SO2 has to be prevented from escaping into the atmosphere to protect 
public health and the environment, and whatever residual SO2 escapes recovery has to be 
effectively dispersed through an adequately designed chimney stack. 
 
Indian law requires copper smelters to recover the sulphur dioxide and convert it into useful 
products. Sterlite currently operates two sulphuric acid plants at the Thoothukudi complex. 
 
Playing with Stacks 
Stacks or chimneys are structures designed to discharge residual pollutants into the air at a height 
so as to enable their efficient dispersion and prevent ambient ground level air quality from 
deteriorating to harmful levels. Stack heights are derived by taking into consideration various 
parameters, including load or mass of pollutants to be emitted, distance to sensitive receptors such 
as residential areas, and micro-meteorological and macro-meteorological conditions including 
temperature ranges, ground cover, prevailing wind speeds and directions. 
 
An inadequately designed stack can end up spreading the pollutants, SO2 in this case, in sensitive 
areas, including residential zones. 
 
The atmosphere has an invisible boundary called the Atmospheric Boundary Layer (ABL) that is 
like a glass ceiling that prevents pollutants dispersed from the ground from going any higher. The 
ABL depends on prevalent meteorological conditions and changes according to the time of the day 
or the season. Hot air rises and pushes the ABL higher; so the ABL is higher in the day when a 
warming earth heats the air column above it. The distance between the ground and the ABL is 
called the effective mixing height available for air pollutants to mix. 
 
Any source of air pollution can be visualised as emitting into a room whose size expands and 
shrinks seasonally (summer, winter) or diurnally (days and nights). The height of a smoke stack is 
merely one of several critical parameters that have to be considered for effective dispersion of air 
pollutants. 
 
This study restricts itself to the stack height, whose minimum is defined and enforced by statutes. 
 
The table below lists the stack height prescribed by the TNPCB for Sterlite's Sulphuric Acid 
Plant(s) in various Consents to Operate issued between 1996 and 2006, and the actual stack 
height that would be required under law for effective dispersal of pollutants. 



 
 
Table: Existing Stack Height Vs. Required Stack Height as per Statutory Standard 
Consent to 
Operate 
(Date) 

Production 
Capacity 

Copper 
Concentrate 
(raw material) 
tpd 

Stack Height 
Prescribed by 
TNPCB (m) 

Required Stack Height as 
per Statutory Standard 
(m) 

14.10.1996 1060 (H2SO4) 
391 (Copper) 

1330 60 63 (@ 99.6% efficiency)* 
69 (@ 4kg/T of Acid) 

19.04.2005 3150 (H2SO4) 
900 (Copper) 

3060 60.38 (Plant 1- 
Old) 

81 (@ 99.6% efficiency)* 
94 (@ 4kg/T of Acid) 

60.38 (Plant 2 – 
New) 

81 (@ 99.6% efficiency)* 
94 (@ 4kg/T of Acid) 

15.11.2006 4200 (H2SO4) 
1200 (Copper) 

4100 60.38 (Plant 1 - 
Old) 

88 (@99.6% efficiency)* 
103 (@ 4kg/T of Acid) 

60.38 (Plant 2 – 
New) 

88 (@99.6% efficiency)* 
103 (@ 4kg/T of Acid) 

EIA 2008 Proposed 
production 
4800 (H2SO4) 
1200 (Copper) 

4439 -- 165  

 
*Note: 99.6% is the theoretical maximum for recovery of SO2. The height calculated is therefore a 
conservative value that would need to be revised upwards to handle actual operations. 
 
In 1996, when the first sulphuric acid plant (SAP) was constructed, production of H2SO4 was only 
1060 tpd and stack height was 60 metres. In 2005, a new SAP unit was added to increase H2SO4 
production threefold. This was accompanied by a logical increase in SO2 emission. At this point, 
the stack height ought to have been calculated based on total SO2 emissions from the site and the 
higher stack height applied uniformly to both the new plant and the old plant. However, rather than 
fit the new SAP with a tall stack, and retrofit the old SAP with a stack of the same size, TNPCB has 
allowed Sterlite to take the cheaper route of retaining its old stack and fitting the new SAP with a 
shorter-than-required stack. 
 
Conclusion 
Sterlite Copper's “Quality, Environmental, Occupational Health & Safety Policy” states the 
company will go beyond the legal requirements to provide a “safe, healthy, clean and green 
working environment.” Sterlite also claims that it will strive to “be the best and most respectable 
corporate citizen working in partnership with government bodies and external agencies to raise the 
quality of life and social well-being of communities where we operate.” 
https://www.sterlitecopper.com/pdf/policy/QESMS-Policy.pdf 
 
This rhetoric is not borne out by facts. Far from going “beyond the legal requirements,” Sterlite has 
failed to even meet the minimum requirements prescribed under India's environmental law. TNPCB 
officials have colluded with Sterlite, prescribed inadequate pollution mitigation measures in order to 
help Sterlite cut costs, and exposed the residents of Thoothukudi to grave harm. 
 
TNPCB has and continues to mislead the Government of Tamil Nadu about the dangers posed by 
Sterlite in order to cover up its own role in knowingly exposing Thoothukudi residents to harm. 
 
The only task more important than shutting down Sterlite permanently is to completely overhaul the 
TNPCB and put in place credible mechanisms to ensure that the Board officials are accountable. 
The complicity of field level engineers and joint chief environmental engineers, and their higher ups 
in this environmental crime should not go unpunished as their actions are certain to have resulted 



in disease and death among the people of Thoothukudi. 



Calculations of Stack Height 
Constant assumptions:  
a) 34 percent sulphur in ore concentrate (mentioned as upper limit in Sterlite EIA) 
b) Copper concentrate required = 3.4 T/T of copper anode 
c) Formula – H = 14Q(E+0.3) 
 
In the calculations below, Height or “H” is calculated using Q derived on the basis of emission standard 
– namely 4 kg/ton of acid produced – and differently assuming 99.6 percent recovery of SO2 from the 
total SO2 likely to be generated. 
 
1. 1996 – Consent to Operate 
Permitted Production = 391 tpd 
Copper concentrate = 1330 tpd 
Sulphur Content = 452 tonnes 
SO2 = 904 tpd 
Sulphuric Acid = 1060 tpd 
 
1a) At 4 kg/T of Acid 
H2SO4 at 110 % rated capacity = 1166 tpd 
Q = 194 kg/hr; Q(E+0.3) = 4.9 
H = 14 x 4.9 = 68 metres 
 
1b) SO2 emission at 99.6 percent recovery = 3.6 tpd 
Q = 151 kg/hr 
Q(E+0.3) = 4.5 
H = 14 x 4.5 = 63 metres (rounded off) 
 
2. 2005 – Consent to Operate 
Permitted Production = 900 tpd 
Copper concentrate = 3060 tpd 
Sulphur Content =  1040.4 tonnes 
SO2 = 2081 tpd 
Sulphuric Acid = 3150 tpd 
 
2a) At 4 kg/T of Acid 
H2SO4 at 110 % rated capacity = 3465 tpd 
Q = 577.5 kg/hr; Q(E+0.3) = 6.7 
H = 94 metres (rounded off) 
 
2b) SO2 emission at 99.6 percent recovery = 8.324 tpd 
Q = 347 kg/hr 
Q(E+0.3) = 5.8 
H = 14 x 5.8 = 81 metres (rounded off) 
 
3. 2006 – Consent to Operate 
Permitted Production = 1200 tpd 
Copper concentrate = 4100 tpd 
Sulphur Content = 1394 tonnes 
SO2 = 2788 tpd 
Sulphuric Acid = 4200 tpd 
 
3a) At 4 kg/T of Acid 
H2SO4 at 110% rated capacity = 4620 tpd 
Q = 770 kg/hr; Q(E+0.3) = 7.34 
H = 103 metres (rounded off) 
 
3b) SO2 emission at 99.6 percent recovery =  11.15 tpd 
Q = 465 kg/hr 
Q(E+0.3) = 6.31 
H = 14 x 6.31 = 88 metres (rounded off) 


