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Executive Summary

J

asodharpur Industrial Area (JIA) of the State
Infrastructure and Industrial Development
Corporation of Uttarakhand (SIDCUL) has about
20 factories producing steel using induction
furnaces. Situated near Kotdwar town of Pauri
Garhwal district in Uttarakhand, JIA was set up in
1996-97.
Since 2008, the local communities have been
complaining and agitating against the pollution from
factories in the JIA. Their main concerns are air
pollution and improper solid waste disposal. After
protests in 2008 and 2009 also the Uttarakhand
Environment Protection and Pollution Control Board
(UEPPCB) allowed the factories to operate with no
concrete action. In December 2011, the people
aggrieved by the increasing pollution levels, decided
to come on the streets. They blocked the road to the
industrial area and refused to move till their
demands were met. One of the demands of the
people was to get an environmental assessment of
the area done by the New-Delhi based NGO Centre
for Science and Environment (CSE).
The UEPPCB in December 2011 requested CSE to
carry out an environmental impact assessment of
JIA. CSE agreed to do the study. The CSE study
involved a preliminary visit to JIA, collection of
information from various sources, comprehensive
survey of the operating factories and interaction
with various stakeholders.
The key findings of the CSE study are:
The factories in JIA are operating without a
consent to operate and hence are operating
illegally. The UEPPCB is not granting consents
to these factories but still allowing them to
operate which is beyond our understanding.
This situation is clearly untenable: allowing the
factories to operate without a consent and then
asking them to meet standards

G
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The pollution control equipment in these
factories is highly inadequate causing massive
pollution
Solid waste disposal is a major problem and the
current slag dumping site on the bank of river
Sigaddi Srot at Sigaddi is unplanned and will
lead to huge water and land pollution during
rainy season.

Our main recommendation is that these factories
should not be allowed to function without a consent
to operate. All illegal factories should be shut down
with immediate effect till the UEPPCB gives them the
consent. UEPPCB should grant them consent only
when it is sure that these factories will be able to
meet the pollution norms. Simultaneously, factories
should be given three months to upgrade their
pollution control equipment to meet the norms.
CSE’s assessment identifies that currently none of
the factories at JIA can meet the norms due to highly
inadequate pollution control equipment. Within the
same three months a common effluent treatment
plant should also be set up at JIA to treat the effluent
from wet scrubbers of all the factories. As much as
possible the slag should be reused and additional
three months should be used to set up a landfill site
for the slag being generated in these factories
different from the present one.
Also, electricity meters should be installed at all
pollution control equipment to keep a tab on their
electricity consumption. UEPPCB and SIDCUL
should ensure proper disclosure of the pollution
status of the area due to the JIA factories. Those
who comply to conditions within this time
frame should be allowed to operate and others
should be closed.
CSE offers to survey the status of the implementation of recommendations of its report in six
months time.

Environmental Assessment of
Jasodharpur Industrial Area
Final Report

1. Introduction

T

he Uttarakhand Environment Protection and
Pollution Control Board (UEPPCB) vide Letter
No.: UEPPCB/ROH/Misc./2011/2004 dated
December 12, 2011 asked the Centre for Science and
Environment (CSE) to carry out an environmental
impact assessment (EIA) of Jasodharpur Industrial
Area (JIA) near Kotdwar town in Pauri Garhwal
district of Uttarakhand (Annexure I: Copy of the
UEPPCB letter). CSE replied by stating that
instead of an EIA, it will carry out an
environmental assessment of JIA to understand the
ground realities.

KANCHAN KUMAR AGRAWAL / CSE

The methodology adopted for the assessment
started with a preliminary visit to the area to
understand the situation and familiarise with the
issues around the JIA. A CSE representative visited
the area in December 2011 for this preliminary
survey. Then data and information was collected
from the UEPPCB about the industrial area like
number and capacities of factories, show
cause/closure notices served, complaints filed, etc.
Following the analysis of the information obtained
from UEPPCB and the preliminary visit report, a final
visit to the area was carried out. The second CSE
visit was in March 2012 when the team carried out a
comprehensive study visiting every operational
factory, the slag dump area at Sigaddi, affected
people and the UEPPCB in Dehradun.

Jasodharpur Industrial Area in Kotdwar
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This final report is a compilation of the preliminary
survey, information from UEPPCB, stakeholder
perception and the final survey.

1.1 Jasodharpur Industrial Area
The Jasodharpur Industrial Area was set up in
Kotdwar in the year 1996-971. The JIA was under the
Uttar Pradesh State Industrial Development
Corporation when it was established2. It was only in
the year 2011 that the same was transferred to the
State Infrastructure and Industrial Development
Corporation of Uttarakhand (SIDCUL). As per the
UEPPCB, there are 24 factories in the industrial area
spread over 90 acres. The UEPPCB pegs the number
of operational factories as 18 (see Table 1: List of
factories in Jasodharpur Industrial Area). The factories
together have a capacity of 13,930 metric tonnes per
month (MT/m) of MS Ingot and 8,450 MT/m of bar.
This amounts to 1.67 lakh MT/annum for ingot and
1.01 lakh MT/annum for bar. At the time of site visit in
March 2012, only 17 factories were operational3.
All the factories at JIA which are producing MS
ingots use induction furnaces. In March 2012,

fifteen of the visited factories were producing
ingots. Each of these have two furnaces but at the
time of inspection only one was operational and
one was on stand-by. The factories that produce
bars have reheating furnace. At the time of visit in
March, only two of the operational factories had
reheating furnaces. Slag produced in these
factories was originally dumped within the
industrial area but is now being dumped at a
designated site near Sigaddi4. This site was
designated by the Sub-Divisional Magistrate (SDM)
of Kotdwar following the December 2011 protests
(Annexure III: Copy of permission to dump slag
at Sigaddi).

1.2 Location
Kotdwar is a small town located at the border of
Uttarakhand and Uttar Pradesh. JIA is located
near Kotdwar tehsil of Pauri Garhwal district.
JIA lies between 78.420E, 29.770N and 78.430E, 29.770N.
The maximum temperature recorded in the month
of June is 45°C at Kotdwar. Temperature descends to
a minimum of 1.3°C in January, and mean monthly

Table 1: List of factories in Jasodharpur Industrial Area
Name of the factory

Product

Kukreti Steel

MS Ingot

750

Shree Sidhbali Sugar, Unit I

MS Ingot

1200

Shree Dhanvarsha Steels

MS Ingot

70

Sant Steels & Alloys

MS Ingot

600

Uttaranchal Iron & Ispat, Unit I

MS Bar

1800

Uttaranchal Iron & Ispat, Unit II

MS Ingot

2160

Kotdwar Steels

MS Ingot

1300

Sumo Steels

MS Ingot

1500

Himgiri Ispat

MS Ingot

950

Pushkar Steels

MS Ingot

1000

HRJ Steels

MS Ingot

550

Jai Mateshwari Steels

MS Ingot

750

Poddar Alloys

MS Ingot

850

Bhagyashree Steels & Alloys

MS Ingot

900

JN Ispat

MS Flat, Angle, Tee Barete

400

Amritvarsha Udhyog

MS Ingot

600

PL Steels

MS Ingot

750

Shree Sidhbali Sugar, Unit II

TMT Bar

6250

Source: Information provided by UEPPCB (Annexure II)
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Figure 1: National parks around JIA
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Source: Centre for Science and Environment, New Delhi

temperature for the region ranges from 25°C to 30°C5.
Rainfall is recorded from mid-June till mid-September
and the average annual rainfall is 218 cm6.
Rajaji National Park is at a distance of about 34 km
and Jim Corbett National Park at 18 km from JIA
(see Figure 1: National parks around JIA). The area
is also a declared elephant corridor – the Rajaji-

Corbett corridor which has two forest ranges:
Laldhang and Kotdwar7. The corridor lying near
the Kotdwar town, connects the elephant
population of Rajaji and Corbett National Parks
(see Figure 2: Elephant Corridor near Kotdwar)8.
The Kotdwar-Lansdowne road and the heavy
traffic along with the difficult topography of the
area prevent elephants from crossing9. The JIA

Figure 2: Elephant Corridor near Kotdwar
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Source: Centre for Science and Environment, New Delhi
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Sigaddi dump site next to the river bank

falls within the elephant corridor as does the slag
dump site at Sigaddi. The dump area Sigaddi is
about three km from the industrial area (see Figure
3: Slag dump area - Sigaddi). The dump area is close
to the Sigaddi growth centre – another industrial

area. The slag is being dumped in a designated plot
which is at the river bank and very close to the
river bed. The river Sigaddi Srot is a seasonal
rain-fed river and is also a tributary of
River Ganga10.

Figure 3: Slag dump area – Sigaddi
degrees

Sigaddi srot
Slag dump area

3 km

Industrial Estate

Source: Centre for Science and Environment, New Delhi
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2. Technology
2.1 Induction Furnace

I

nduction furnace is an electric furnace in which
metal is heated using induction. Although
invented in 1877, the wide use of induction
furnace started only after 192711. The heat needed
to melt the raw materials is generated using
electricity and its electromagnetic effect. The raw
material which may range form scrap to sponge
iron is fed into the furnace. The capacities of
an induction furnace range from about a kg to a
100 tonnes but the popular capacity range is:
1-5 tonnes.
There are two types of induction furnaces:

Coreless: This kind of induction furnace has
copper coils through which electricity is supplied
to create the desired amount of heat. The coils are
covered by a material that has a high melting point
which is in turn covered by a pot of a heat resistant
material. The raw material is fed into the pot and
the heat from copper coils melts it. All the factories
at JIA are using coreless induction furnaces.
Core/Channel: The working is similar to the
coreless induction furnace. The only difference is
the presence of a heated core.

The selection of a proper power rating for the
furnace is very important for achieving the proper
melting temperature. The power depends on
material and capacity to be melted, desired cycle
time, etc12. Specific power consumption norm in
induction furnace is 620 kWh/tonne of liquid
metal13. Practically achievable optimum value of
specific energy consumption is 625–650 kWh/
tonne14. Specific power consumption of a typical
coreless type induction furnace is 500 kWh/tonne
of liquid metal produced15. At JIA about
1,100–1,200 kWh/tonne of electricity is being
used leaving huge scope for improvement. The
Uttarakhand government should design a
programme to upgrade technology in these
factories to reduce electricity consumption.

2.2 Reheating Furnace
This is the main equipment in a rolling mill. The
raw materials are billets, ingots, slabs, etc. Fuel
used is either coal, gas or oil and the furnaces can
be bottom fired or top fired.

SUGANDH JUNEJA / CSE

After melting, the metal is poured into a mould.
This may be done in two different ways – the tilting

type furnace or the lower tap furnace. The former
is where the furnace is tilted on a one-sided hinge
to pour the molten metal into a mould and the
latter is where the furnace is fixed and a tap is open
at the bottom of the furnace to pour the molten
metal into the mould. At JIA, all the induction
furnaces are tilting type ones.

Labourers at work at an induction furnace in Kukreti Steels at JIA
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3. History of protests

T

he JIA is near the residential area. The
industry claims that the residential area has
grown in size only after the industrial cluster
was established. People complained of health
issues due to air pollution and adverse impact due
to disposal of slag in agricultural fields in 2008. The
government says that it was helpless as the land
on which the industrial estate was present did not
belong to Uttarakhand government at that time. In
2008, the land was under the UPSIDC which got
transferred to SIDCUL only in December 2011. A
group was formed to resolve the matter. The group
had public representatives and people from
industries and the government. After the protest,
the factories made certain promises like installing
a stack, marking out a slag dumping zone,
developing a green belt, not using coal illegally in
their reheating furnaces to avoid air pollution, etc.
This group was to inspect and check whether these
promises are fulfilled or not. People allege that the
movement and the group thus formed was foiled
by the industry and the government.
In December 2008, the Kissan Mahasabha
Sangharsh Samiti of Kotdwar filed a complaint with
the UEPPCB about pollution from factories at JIA.
Local residents staged another protest in
November 2011 after they found that repeated
complaints also were not being met with
appropriate action. People from affected villages
assimilated at the entrance of the industrial cluster
for the dharna. Trucks carrying raw material were
not allowed to enter the industrial area as the local
residents blocked the road. The protest went

strong from November 27 to December 6. The
people of villages Maganpur, Haldukhata,
Jasodharpur were present in dharna at the time of
the visit. Main demands/concerns of the protesting
people were:
●

●

●
●
●
●
●

Centre for Science and Environment (CSE),
New Delhi should carry out an environmental
assessment of the area.
The SDM should order all such factories shut
those found flouting pollution norms during
his inspection.
Till the UEPPCB submit their report, the JIA
factories should remain shut.
Factories using coal illegally should be shut.
These demands will be considered accepted
only when the SDM gives a written acceptance.
The JIA should be moved from the densely
populated area.
Legal cases filed against those protesting
should be withdrawn.

Dharna got lifted on December 6 when the
government agreed to certain demands raised by
the people. One of agreed demand was that CSE
should be the agency that should be given the
responsibility of conducting an environment
assessment of the area. The SDM’s assessment and
subsequent closure of the factories was also
agreed with. Although request for shutting of
factories which were causing pollution and using
coal illegally was also made to the government the
industries have not been shut. Nor has the demand
that the JIA be moved away been met.

ISHIKAA SHARMA / CSE

Residents protest against the pollution from JIA in December 2011

10

4. Monitoring and Enforcement status: UEPPCB

I

n February 2009, the UEPPCB carried out a
detailed inspection of the JIA based on
complaints of pollution (Annexure IV: Copy of the
complaint letter)16. The complaint was filed by the
Kissan Mahasabha Sangharsh Samiti Kotdwar in
December 200817. The inspection was carried out
by SDM Kotdwar, District Industrial Association
Kotdwar, UEPPCB Dehradun and factory owners
along with the representatives of the Sangharsh
Samiti18. The team carried out the inspection for 16
factories, 13 out of these were operating either
without a consent under air or water act.
Most of these factories had not even applied for the
consent while a few had applied but not received it
(see Table 2: UEPPCB Inspection in February 2009).
But the UEPPCB did nothing to rectify this illegality
of operating without consent. All of them did not
have any proper slag disposal and stacked the
crushed slag within their premises. Fifty per cent of

the inspected factories, had non operational wet
scrubbing systems and more than 50 per cent had
small hood size leading to improper suction of air
emissions. Also in 50 per cent of the inspected
factories, particulate matter (PM) was found more
than the prescribed standard of 150 mg/Nm3. There
is a big question mark on the PM data. PM
monitoring has been shown for factories that did
not even have a stack according to the UEPPCB’s
own inspection for instance, Sant Steels and Alloys.
Some factories exhibited excessive fugitive
emissions within the premises while three of the
inspected factories, did not have a stack. The only
action taken was that the consent application of the
flouting factories was declined but without closing
down these factories which defies the very purpose
of a consent to operate. It was merely mentioned in
these inspection reports that action should be
taken but no records were provided by the UEPPCB

Table 2: UEPPCB Inspection in February 2009
Name of
factory

Water
Improper Proper Air consent
scrubber
suction
slag
operational
disposal

Himgiri Ispat

No

No

JN Ispat

No

Yes

Kotdwar Steels

No

Yes

No

Poddar Alloys
Yes

No

Water consent

PM
(mg/
Nm3)

Small Stack Misc
Hood

Declined

Declined

220.65

Yes Fugitive emissions

Not applied

Not applied

Declined

Declined

105.95

Yes

Yes Fugitive emissions

Not applied

Not applied

215.38

Yes

Yes Fugitive emissions

Declined

Declined

121.63

Yes

Yes

Declined

Declined

Not applied

Not applied

Not applied

Not applied

No

Uttaranchal
Iron & Ispat II

Yes

Uttaranchal
Iron & Ispat I

No

Sumo Steels

No

Jai Mateshwari
Steels

No

Sant Steels &
Alloys

Yes

Yes

No

Not applied

Not applied

128.86

Yes

No

Pushkar Steels

Yes

Yes

No

Applied

Applied

145.75

No

Yes

Amritvarsha
Udhyog

Yes

No

No

Declined

Declined

199.39

Yes

Yes

No

Applied

Applied

137.39

No

Shree Sidhbali
Sugar I

No
181.2

Yes
Yes

Shut during
inspection
(since 3 months)

Yes

Kukreti Steels

No

Yes

No

Not applied

Not applied

178.63

Yes

Yes

Shree
Dhanvarsha
Steels

Yes

No

No

Not applied

Not applied

204

Yes

Yes

Bhagyashree
Steels & Alloys

No

No

Not applied

Not applied

189

Yes

Yes

HRJ Steels

Yes

No

Applied

Applied

90.45

Fugitive
emissions

Yes

Source: UEPPCB Inspections - February 2009 (Annexure V)
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G
Himgiri Ispat: The factory did not have proper
hood collection and suction system for collection
and disposal of fumes. Also, the air pollution
control devices were not operational and there was
no arrangement of proper disposal of slag.
G
Shree Sidhbali Sugar, Unit II: The factory
changed its reheating fuel from furnace oil to coal
without prior permission of the UEPPCB.
G
Poddar Alloys: The factory installed a
reheating furnace without the prior permission of
the UEPPCB and was using coal as the fuel.
G
Uttaranchal Iron & Ispat: The factory did not
have proper hood collection and suction system
for air pollution control. Also, other control
devices were not operational and there was no
arrangement of proper disposal of slag. The
factory has installed a gasifier plant without the
permission of the UEPPCB.

Dangerous and unhealthy working conditions at JIA

to prove that any action was taken following the
February 2009 inspections.
Following the December 2011 protests, seven
factories were given show cause notices on
December 7 and they had to file their replies by
December 22 (Annexure VI: Copies of show cause
notices). All of them were served notices under
Section 31 (A) of the Air (Prevention and Control
of Pollution) Act 1981 based on pollution
complaints. Although the inspections for these
factories were carried out on August 11, 2011 they
were served notices only in December after the
protest. Factories that were served show cause
notices and inspection findings are given below:
Pushkar Steels: The factory did not have
proper hood collection and suction system for
collection and disposal of fumes. The air pollution
control devices were not operational and there was
no arrangement of proper disposal of slag.
G
HRJ Steels: - The factory did not have proper
hood collection and suction system for air
pollution control. Also, other control devices were
not operational and there was no arrangement of
proper disposal of slag.
G
Kotdwar Steels: The factory did not have
proper hood collection and suction system for
collection and disposal of fumes. Also, the air
pollution control devices were not operational and
there was no arrangement of proper disposal of slag.
G
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According to UEPPCB, none of these factories have
a consent to establish or operate at present. An
RTI filed in 2008 reveals that these factories were
granted a No Objection Certificate (NOC) by the
Uttar Pradesh Pollution Control Board, Lucknow
the copy of which was not available with the
UEPPCB (Annexure VII: Copy of RTI response).
According to the UEPPCB, they are unable to grant
a consent to operate as none of these factories in
the JIA is meeting their standards satisfactorily19.
The UEPPCB informs that these factories apply for
a consent every year but fail to meet their
standards leading to a ‘no consent’ situation.
Essentially, all the factories are operating illegally.
But the UEPPCB is solely responsible for this
situation where factories without a consent to
operate are functioning without any deterrence
when they should be shut down immediately. The
lax attitude of the UEPPCB is responsible for the
present pollution situation of JIA.
Factories visited say that pollution is not as
big a problem in the area as it is being made
out to be. They allege that when the industrial
area was set up, there was no population
around but with economic opportunities that
the JIA has brought, people have shifted
nearby only in recent years. On the other
hand, a number of villagers claim to be living in
the area for more than 30 years. The factory
owners do acknowledge that no one wants to
live near the industrial area due to noise
and pollution.

5. CSE Visits

C

SE visited the Jasodharpur Industrial Area
first in December 2011. During this visit,
affected people presented their concerns
and demands to CSE. Also, the CSE representative
visited about three factories and the slag dump
area. CSE also visited the outskirts of the Rajaji
National Park where some slag dumps were found.
The visit confirmed people’s allegations that air
pollution and solid waste disposal is an issue.
In March 2012, CSE did a more comprehensive visit
and factory inspection of JIA. The representative
visited the Sigaddi slag dump site and found that
slag was still being dumped there unscientifically.
The dump site will cause immense water pollution
during rains as a lot of slag is also being stacked on
the river bed of the seasonal river. A number of slag
hills were observed scattered at various places
near JIA and Sigaddi. However, no slag was seen
dumped on the outskirts of the Rajaji National Park
where road construction work was going on.
People informed that all the previously dumped
slag has been utilised to build roads in that area.

especially in the morning hours. Many claim that
there is no toilet facility for workers in the
factories because of which they defecate in the
open. During rains, this flows down into the
villages and is a great hygienic, health and
aesthetic concern.
Some people claim that about 40 per cent of the
area's population is engaged in the factory by
either being directly or indirectly employed. Also,
owing to the industrial area, a number of local
shops like milk vending, kiryana, vegetable and
fruit shops, etc., have come up and are providing
steady income. Also, these shops have translated
into better accessibility to things for local
residents as well. People say that these factories
do not follow the standards laid down by the
government on pollution. If compliance to these
standards can be ensured then the factories will
further help in improving the economic and living
standards of the residents. Some people allege that
about 50 labourers have died in different accidents
in the factories in the last 4–5 years without any
action from the government or industry.

5.1 People's Concerns
5.2 Factory Visits
Most of the people complained of air pollution,
noise pollution and improper solid waste disposal
(Annexure VIII: Testimonials). People allege that the
air pollution has created a number of respiratory
disorders like cough and asthma. People claim that
there is so much dust and smoke from the factories
that even during summers they cannot open their
windows for some fresh air. Another concern
brought forward was that some bird species have
completely vanished from the area.
Others claim that the air and solid waste pollution
is affecting the agricultural fields. The slag
generated in the factories comes to their fields with
rains and has destroyed the fertility. One person
said that where initially 800 m2 of land gave about
0.2 tonnes wheat20, today not even 0.05 tonnes is
being produced. People also point out that due to
loud noise from the factories they are unable to
sleep at night. Some people allege that because of
pollution from factories handicapped children are
being born. Many residents claimed that they have
been residing in the area for more than 30 years.
People allege that the level of air pollution is so
high in the area that visibility becomes an issue,

Each of the operational factories was inspected by
the CSE team. One inspection of JIA was done at
4.30 am on March 26, 2012. Day inspections were
carried out on March 26 and 27, 2012.
Air pollution was observed during the day
inspection but the air pollution observed in
the early morning visit was huge. There was
rampant flouting of norms by emitting
smoke through the roofs of the factories. The
pollution extent was so high that the visibility was
affected and remained so for a long time.
The common observation on visiting these
factories was that most of them do not
have any technical staff looking after the
factory which are being managed by accounts
manager, labour contractor or linesman. There
were 17 operational factories at the time of
inspection (see Figure 4 : JIA Layout). The factories
were asked to fill out a questionnaire asking them
details of production, water and electricity use,
raw material use and sourcing, slag generation,
etc. Most companies did not have proper
records of all these parameters and gave
approximate information.
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Non-operational suction device at a JIA factory

SUGANDH JUNEJA / CSE

Emissions escaping through the roof of a JIA factory

Poor housekeeping and unorganised work conditions – a characteristic of factories at JIA
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High visible fugitive emissions within the factory premises

Conventional wet scrubber systems, mostly non-operational, a common pollution abatement equipment at JIA factories
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Figure 4: JIA layout
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4.
5.
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Jay Mateshwari Steels
Amritvarsha Udhyog
Kukreti Steels
Kalal Ghati Police Station
Sant Steels & Alloys
Uttranchal Iron & Ispat - Units 1 & 2
Slag dump 1
Rana Casting

9.
10.
11.
12.
13.
14.
15.
16.

P L Steels
Kotdwar Steels
Poddar Alloys
Himgiri Ispat
HRJ Steels
JN Ispat
Bhagyashree Steels & Alloys
Shree Dhanavarsha Steels
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CSE visit brings out the fact that factories at JIA
are operating in a highly unorganised way. In
both the CSE visits, immense air pollution levels
were observed. Stacks were seldom seen to be

Shree Sidhbali Sugar, Unit II
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17.
18.
19.
20.
21.
22.

Pushkar Steels
Slag dump 3
Slag dump 2
Sumo Steels
Shree Sidhbali Sugar, Unit 1
Shree Sidhbali Sugar, Unit 2

used. Most of the emissions were being emitted
from the roofs of the factories which implied that
the emissions were not being captured by the
pollution control equipment. Also, the air
pollution within the factory premises was huge
making the working environment extremely
unhealthy. The air pollution levels imply that the
pollution control equipment in all the factories,
even if present, is highly inadequate. Details of the
information from the questionnaires and
inspection are given below:
1. Shree Sidhbali Sugar, Unit II: This factory,
established in 2009, has one reheating furnace with
an annual capacity of 70,000 tonnes per annum
(TPA) while the permissible annual capacity
according to UEPPCB is 75,000 TPA21. The furnace
uses 8,000–10,000 litres (l) of furnace oil per day to
produce 200–250 tonnes22 of product. The factory
has a wet scrubbing system. The factory has 85 full
time staff. The factory has its own dumping site
within the industrial area (opposite Pushkar steel).
About 2.5–3 per cent waste is generated in the
factory but the process manager had no estimate of
the quantity of waste generated everyday.
Housekeeping within the factory is extremely poor.
The factory was the one that was served a show
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Uncontrolled emissions at Kotdwar Steels

PL Steels operates sans proper pollution abatement

cause notice for using coal illegally in their reheating
furnace. The company however, denied this during
the inspection. The scrubbing system was found
operational at the time of inspection but nothing
was being emitted from the chimney which puts a
question mark on whether the emission capturing
through the suction hood is happening or not.

Close to six tonnes of slag is produced each day
which is being dumped in the land near Sigaddi.
The company claims that if the raw material is of
'bad' quality then smoke will be emitted
throughout the cycle. For producing one tonne of
product, the company uses 1,300 units (kWh) of
electricity. About 25,000–50,000 l of water is used
per day which includes water for cooling,
plantation, domestic consumption, etc., and this is
being sourced through one tube well of the
company. The company employs 80 people
including daily wage labourers out of which it is
claims 80 per cent are locals while 20 per cent are
from Bihar. The company states that when the
industrial area was set up, there was no population
around the area and only in the last 2–4 years
houses have come up.

2. Kotdwar Steels: Established in 1997, it covers
an area of about 5,180 m2. The factory has two
induction furnaces of five tonne capacity each
but at a given time only one of the furnaces
is operational. One cycle/batch/heat is for three
hours and the factory operates about four
heats per day implying a capacity of about 8,000
TPA while the permissible capacity is 15,600 TPA23.
The factory has a hood suction system and
a wet scrubbing system in place for pollution
abatement. Sponge iron, scrap and cast iron
are used as raw material in the furnace in the
ratio of 50 per cent, 25 per cent and 25 per
cent, respectively. At the same time, the company
claims that for every tonnes of steel production,
it uses 0.3 tonne of sponge iron, 0.25 tonne of
cast iron and 0.7 tonne of scrap which gives
a ratio of 56 per cent scrap, 20 per cent cast
iron and 24 per cent sponge iron. While the sponge
iron is being sourced from Chhattisgarh, Jharkhand
and Madhya Pradesh, scrap and cast iron
are from Ghaziabad and Delhi.

At the time of inspection, although the hood and
scrubber were operational, there was a huge
amount of smoke/pollutant escaping the hood
leading to high fugitive emissions. This points to
the inadequacy of the pollution control equipment.
Housekeeping was very poor at the factory.
3. PL Steels: Is operating since April 2009 and
covers an area of 4,050 m2. The factory has two
induction furnaces of three tonne capacity each
but only one is operational at any given time. One
heat period is 2.5–3 hours and the factory operates
six heats per day implying a production of 6,500
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TPA while the permissible production is 9,000
TPA24. Raw materials used are 90 per cent scrap
and rest is cast iron. Sponge iron is sometimes
used depending on availability and price. Scrap is
sourced from Ghaziabad and Delhi. One tonne of
raw material gives 0.8 tonne of product. The
factory produces one tonne of slag per day and this
is disposed off in the land near Sigaddi. The
company pegs its water requirement at 5,000 l per
day through its own tube wells/bores. It uses 1,100
units of electricity to produce one tonne of steel.
The company employs 32 workers in all. The
placement of the hood was not correct at the time
of inspection and most of the emissions were going
away from the hood causing immense fugitive
emissions within the work zone. Housekeeping is
very poor within the factory premises and the
scrubber was not operational.
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4. Uttaranchal Iron and Ispat, Unit I: Established
in 1997, the factory was originally called RL Steel
and belonged to a different owner. It was named
Uttaranchal Iron and Ispat in November 2002. The
factory produces TMT bars only and has a
reheating furnace of capacity 30,000 TPA or 110
TPD while the permissible production is 21,600
TPA25. Fuel used is furnace oil (FO) @(65–70) l of
FO/tonne of product. MS ingots produced by Unit II
of the same company is utilised by this factory for
making TMT rods. The factory also has to
purchase some raw material from outside. The

FO tanker at Uttaranchal Iron & Ispat, Unit I
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factory has a wet scrubbing system in place for
pollution abatement whose operation status could
not be ascertained. Spread over an area of 90,000
m2, the factory employs about 80 workers. The
company agrees that it was using coal as the
reheating furnace fuel before November 2011 since
it was cheaper. However, after the local protest in
December 2011, they have only been using FO.
5. Uttaranchal Iron and Ispat, Unit II: Established
in April 2005, the factory has two induction
furnaces of six tonnes capacity each and is spread
over an area of 13,000 m2. At a given time only one
is operational while the other remains on stand-by.
The annual production of the factory is 22,000 TPA
while the permissible production is 25,900 TPA26.
Each heat cycle lasts for (3.5–4) hours and the
factory operates about three heats per day
implying a production of about 24 tonnes per day
or about 9,000 TPA. Thus there is some problem
with the data provided by the company. The
factory uses scrap (80 per cent), sponge iron and
cast iron (together 20 per cent) as raw materials.
For producing one tonne of steel 1.16 tonne of raw
material is fed in. The scrap is sourced from Delhi
and Ghaziabad. The factory uses 1,000 units of
electricity per tonne of product produced.
There is a moving hood suction system and wet
scrubber in place at the factory for pollution
abatement. The factory produces about three
tonnes of slag everyday and the same is being
dumped at the Sigaddi dump site which the
company has not seen. The factory employs 35
workers out of which 30 are permanent. During
inspection it was observed that the hood was in
place and operational as was the scrubber. But the
fugitive emissions within the factory premises
raise concerns about the inadequacy of the
pollution control equipment. Housekeeping was
extremely poor in the factory.
6. Sumo Steels: The factory was established in
2005 and has two induction furnaces. Each with a
capacity of five tonnes/heat, one remains on
stand-by while the other is operational. One heat
period is about (3–4) hours and the factory
operates four heats/day. The annual capacity of
the factory is 7,200 tonnes and the permissible
annual production is 18,000 TPA27. Scrap (80 per
cent), sponge iron and cast iron (together 20 per
cent) are used as raw materials. To produce five
tonnes of product six tonnes of scrap is to be fed
in the furnace. Scrap is sourced from Delhi and
Uttar Pradesh. The factory produces 0.5 tonne of
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Sumo Steels – no hood for air pollution control

slag everyday which is being dumped at the
Sigaddi site. The factory has wet scrubbing and a
moving suction hood system installed for
pollution abatement. It uses 5,000 l of water per
day from tankers and uses 700 units of electricity
to produce one tonne of product. There are 34
workers in the factory out of which 12 are
permanent. The area of the factory is 5,600 m2. At
the time of the inspection, the hood was not over
the furnace and it was alleged that some repair
work is being undertaken. The furnace was being
operated without any pollution abatement
equipment causing all the emissions to escape
into the atmoshpere and causing fugitive
emissions. Housekeeping at the factory is dismal.
7. Jai Mateshwari Steels: Established in 2004, the
factory has two induction furnaces of three
tonne/heat capacity each making the annual
production 6,500 tonnes and the permissible
production limit is 9,000 TPA28. Area of the factory
is 4,032 m2. Each heat period is about 2.15 hours
and the factory operates six heats in a day. Raw
materials used are sponge iron (50 per cent) and
scrap (50 per cent). For producing three tonnes of
product, 3.5 tonnes of raw material is fed in. While
the scrap is sourced from Delhi and Uttar Pradesh,
sponge iron comes from Chhattisgarh (Raigarh
and Raipur). The factory produces three tonnes of

slag every day which is dumped at the Sigaddi site.
The factory employs 40 workers out of whom 25
are permanent. Four thousand litres of water is
used everyday drawn from company’s own bore
wells and 1,300 units of electricity is used per
tonne of product. In spite of a hood and scrubber
in place, the emissions inside the factory near the
furnace were very high indicating that the
equipment was non operational or inadequate.
Housekeeping was poor.
8. Sant Steels and Alloys: Established in 1996, the
factory covers an area of 4,000 m2. It has two
induction furnaces of 3.8 tonnes capacity each.
Each heat period is (3-3.5) hours and the factory
operates seven heats per day which implies annual
capacity of about 9,500 tonnes while the
permissible capacity is 7,200 TPA only29. Raw
materials are sponge iron (50 per cent) and scrap
(50 per cent). The sponge iron is from Chhattisgarh
and the scrap is from Delhi and Uttar Pradesh. For
producing 3.8 tonnes of product, 4.75 tonnes of raw
material is fed in. The factory produces 2.7 tonnes
of slag everyday which is being dumped at the
Sigaddi site. Pollution control equipment at the
factory includes a moving hood suction system
and a wet scrubber. There are 32 workers and daily
wage labourers employed by the factory. It uses
1,400 units of electricity to produce one tonne of
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High fugitive emissions at Sant Steels & Alloys

product. The factory could not provide any data on
the water use and there were visibly high fugitive
emissions inside the factory premises pointing to
the inadequacy of the pollution control equipment.
The factory has poor housekeeping.
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9. Pushkar Steels: The factory has been in
operation sine 1997. There are two induction
furnaces in the factory with four tonnes/heat
capacity each and the annual production is 6,000
tonnes and the permissible annual production is
12,000 TPA30. Each heat period is (2.5-3) hours and
the factory operates three heats a day. The factory
uses scrap (70 per cent) and sponge iron (30 per
cent). The former is from Delhi and the latter from
Chhattisgarh and Madhya Pradesh. For producing
four tonnes of product, five tonnes of raw material
is fed in. The factory produces one tonne of slag
everyday which is dumped at the Sigaddi site.

Amritvarsha operates without a stack
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Covering an area of 6,000 m2, the factory employs
98 workers which includes 30 daily wage labourers.
The factory uses 3,000 l of water per day and 1,400
units of electricity to produce one tonne of product.
Pollution control equipment is wet scrubber and a
moving hood suction system and although found
operational, their adequacy is a big question given
the fugitive emissions inside the factory premises.
Poor housekeeping observed at the factory.
10. Amritvarsha Udhyog: Established in 1997, the
factory has two induction furnaces of four
tonne/heat capacity each. The factory uses scrap
(50 per cent) and sponge iron (50 per cent) as raw
materials. For four tonnes of product, five tonnes
of raw material is needed. Pollution control
equipment at the factory consists of a moving
hood suction system and a wet scrubber. The
factory did not have a stack at the time of
inspection and the hood suction system was not
working leading to heavy fugitive emissions. No
factory representative was available at the time of
inspection. The annual permissible capacity is
7,200 TPA31. Housekeeping is poor at the factory.
11. Shree Sidhbali Sugar, Unit I: The factory was
established in 2003 and has two induction furnaces
of five tonne/heat capacity each. One heat period is
three hours and the factory operates eight heats
everyday which means 40 tonnes of production/
day and 14,400 TPA. The permissible production
limit is 14,400 TPA32. Raw materials are sponge iron
(50 per cent) and scrap (50 per cent). The former

is from Chhattisgarh and the latter from Uttar
Pradesh. The factory produces three tonnes of slag
everyday which is being dumped at the Sigaddi
site. The factory covers an area of 5,500 m2 and
employs 80 workers. There is a moving hood
suction system and a wet scrubber for pollution
abatement. But the hood suction system was not
functional at the time of inspection which resulted
in high fugitive emission in the factory premises.
The factory uses 3,000 l of water per day from its
own bore well and 1,300 units of electricity for
producing one tonne of product. Housekeeping
with the factory is very poor.
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12. Kukreti Steel: Was established in 1997. The
factory has two induction furnaces of four
tonne/heat capacity each. One heat period is three
hours and the factory operates six heats per day
which means 8,600 TPA and the permissible limit is

Inadequate pollution control at Kukreti Steels

9,000 TPA33. Scrap (80 per cent) and sponge iron (20
per cent) are used as raw materials. For producing
four tonnes of product, five tonnes of raw material
is fed in. The factory produces five tonnes of slag
everyday which is dumped at the Sigaddi site.
Covering an area of 8,000 m2, the factory employs
80 workers (all of which are not permanent). The
factory uses 1,500 l of water per day (own bore
well) and 1,400 units of electricity per tonne of
product. Pollution control equipment are wet
scrubber and moving hood suction system. But the
high fugitive emissions in the work zone point to

the inadequacy of these equipments. Housekeeping
at the factory was observed to be very poor.
13. Shree Dhanvarsha Steels: The factory started
its operations in 1997 but remained shut for a
period of four years. It has two induction furnaces
of five tonne/heat capacity each. Each heat period
is four hours and the factory operates five heats
per day implying a production of 9,000 TPA while
the sanctioned capacity is 12,000 TPA alleges the
company. However, as per UEPPCB, the sanctioned
limit is 840 TPA34. Raw materials used are sponge
iron (50 per cent) and scrap (50 per cent). For
producing five tonnes of product 5.75 tonnes of raw
material is fed in. The factory produces three
tonnes of slag everyday which is dumped at the
Sigaddi site. There is a moving hood suction
system and a wet scrubber for pollution
abatement. The factory uses 5,000 l of water
everyday (own bore well) and 1,300 units of
electricity per tonne product. The factory covers
an area of 5,000 m2 and employs 80 workers out of
which 20 are daily wage labourers. The last
UEPPCB visit to the factory was in December 2011.
The pollution control equipment, although
operational, were ineffective leading to fugitive
emissions within the factory premises.
Housekeeping at the factory was extremely poor.
14. HRJ Steels: The factory has two induction
furnaces of 3.8 tonne/heat capacity each. Each heat
cycle is three hours and the factory operates six
heats per day implying 8,000 TPA production while
the permissible limit is only 6,600 TPA35. Sponge
iron (50 per cent) and scrap (50 per cent) are used
as raw materials. For producing four tonnes of
product, five tonnes of raw material is fed in. Slag
production in the factory is one tonne everyday.
For pollution control, the factory has a moving
hood suction system and a wet scrubber. At the
time of inspection, both the pollution control
systems were not operational causing very high
fugitive emissions. Housekeeping is dismal at the
factory. The factory could not provide any data on
water and electricity use. It employs 80 workers.
15. Bhagyashree Steels & Alloys: The factory was
established in 1997 and has two induction furnaces
of 3.8 tonnes/heat capacity each. One heat period
is three hours and the factory operates seven heats
per day implying a capacity of 9,600 TPA and the
permissible limit is 10,800 TPA36. Scrap is the raw
material used and is sourced from Gujarat and
Maharashtra. For 3.8 tonnes of product, 4.5 tonnes
of raw materials is fed in. The factory produces one
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High fugitive emissions at Bhagyashree Steels
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tonne of slag everyday which is dumped at the
Sigaddi site. There is a moving hood suction
system and a wet scrubber for pollution
abatement. Spread over an area of 6,400 m2 the
factory employs 40 workers most of whom are not
locals. It uses 6,000 l of water everyday from the
company’s own bore well and 1,500 units of
electricity per tonne of product. Although found
operational at the time of inspection, the pollution
control equipment proved highly ineffective given

Inadequate pollution control equipment at Poddar Alloys
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16. Poddar Alloys: Started operations in 1996 but
was shut and started again in 1999. The factory has
two induction furnaces of 3.75 tonnes/heat capacity
each. One heat cycle is three hours and the factory
operates eight heats per day implying 9,500 TPA
capacity and the permissible limit is 10,200 TPA37.
Scrap (70 per cent) and sponge iron (30 per cent)
are used as raw materials. Scrap is sourced from
Delhi and sponge iron from Chhattisgarh. For
producing 3.75 tonnes of product, 4.5 tonnes of raw
material is fed in. Slag production is 2.5 tonnes per
day which is dumped at the Sigaddi site. Pollution
abatement equipment includes wet scrubber and a
moving hood suction system. Covering an area of
8,000 m2 the factory employs 60 workers. Water
used in the factory is 6,000 l/day from own tube
wells and 1,300 units of electricity is used for
producing one tonne of product. The factory was
served a show cause notice in 2009 after which it
changed the motor for operating the suction
system and replaced the hood. But none of this
seems to have helped the factory which still
exhibited fugitive emissions even with operational
pollution control equipment. Housekeeping was
poor at the factory premises.
17. Himgiri Ispat: Was established in May 2005.
The factory has two induction furnaces of five
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the escaping emissions from the furnace and the
fugitive emissions in the factory. Poor housekeeping was observed.

Poor housekeeping at Himgiri Ispat

tonne/heat capacity each. Each heat period is
three hours and the factory operates six heats
everyday implying 10,500 TPA capacity while the
permissible capacity is 11,400 TPA38. Raw
materials used are scrap (80 per cent) and sponge
iron (20 per cent). The former is from Delhi and
Uttar Pradesh while the latter is from
Chhattisgarh. For producing five tonnes of
product, eight tonnes of raw material is fed in. The
factory produces seven tonne of slag everyday
which is dumped at the Sigaddi site. There is a
moving hood suction system and a wet scrubber
for pollution abatement. There are 40 workers
employed by the factory out of which 28 are
permanent. The factory covers an area of 3,632 m2.
It uses 15,000 l of water per day from own bore
well. Thousand units of electricity is used to
produce one tonne of product. The factory was
served a show cause notice by the UEPPCB in
March 2012 after which they replaced the hood
and installed a motor with higher power rating but
according to the company this has not improved
the situation and air pollution still persists. But the
factory exhibited relatively less fugitive emissions
and the workers wore helmets and shoes even
though they looked new.

5.3 Conclusion and Recommendations
1. Illegal operations: As informed by the UEPPCB,
these factories are operating without a consent to
operate. This is the most surprising scenario where
the UEPPCB seems to be not doing its task
properly. The UEPPCB is allowing the defaulting
factories to operate without a consent and cause
huge pollution without taking any strict action
against them. What is more surprising is the fact
that these factories apply for a consent every year
which is rejected by UEPPCB on the grounds of not
satisfying conditions. This reflects the lax attitude
of the regulator which has played its part in the
environmental degradation of the area.
Recommendations:
G
All factories working without a consent
should be shut down with immediate effect
till the time the UEPPCB grants them a
consent to operate.
G
UEPPCB should grant the consent to operate
to factories which they feel will be able to
meet norms.
2. Factories at JIA are polluting: As evident from
the factory inspection, air pollution control
equipment was found either non functional or

inadequate leading to high levels of pollution.
Also, the wet scrubbers installed were not
operational in most of the factories. Even though
repeated notices have been issued to these
factories and protests have happened in the area,
the problem persists.
Recommendation:
G
The JIA factories should be asked to upgrade
their pollution control equipment within a
period of three months to meet the norms
(Annexure IX: Technology Options). The
UEPPCB is to provide technical assistance for
upgradation of pollution control equipment in
each factory. Installation of stacks, proper
hoods and wet scrubbers should be made
mandatory in all the factories.
3. Pollution control equipment non-operational:
Many of the factories were not using their pollution
control equipment at the time of inspection.
Recommendations:
G
To ensure that the pollution control equipment
is being used, separate electricity meters
should be installed at all the equipment. The
electricity consumption from these meters
should be monitored by the UEPPCB.
G
SIDCUL should set up a facility to monitor
ambient air quality in and around JIA, within
a period of three months. They should
monitor ambient air quality in JIA as well as
residenrial areas regularly. The monitoring
station should be located taking into
consideration the prominent wind direction
and residential areas.
G
Regular and rigorous monitoring of these
factories needs to be undertaken by the
UEPPCB. Surprise night inspections need to
be increased as most of the residents
complain that the factories cause most air
pollution at night which was also verified by
CSE’s visit. Those found flouting norms should
be dealt with severely by means of heavy fines,
closure, etc.
G
A Common Effluent Treatment Plant (CETP)
needs to be set up within the industrial area
to ensure that the effluent from the individual
scrubbers is treated. The treated effluent
should be reused within the factory premises.
A time period of three months should be
given for setting up the CETP at JIA.
4. Slag disposal is leading to massive pollution:
Slag was found dumped within factory premises at
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Slag generated as waste in the induction furnaces is being stacked unscientifically within and outside the JIA

a number of places. Within JIA also there are two
big dumps of slag. When questioned, the
companies shrug the responsibility of handling
this slag claiming it is ‘old slag’. Following the
December 2011 protests, slag is being dumped at
Sigaddi in an unscientific manner. This is being
done irresponsibly with companies outsourcing
transportation of slag from JIA to the Sigaddi site.
Villagers claim that these trucks often dump slag
anywhere on their way to the dump site to ensure
they get more trips and hence more income.
Recommendations:
G
It is important that solid waste (slag) be
reused as much as possible. Common uses of
steel slag are as construction material after
blending with fly ash and lime, construction fill,
etc39. This can also be used as an aggregate in
concrete40. The Australian (iron and steel) Slag
Association puts forth the following uses of
steel slag41: sealing aggregate, asphalt
aggregate, rail ballast, pavement base and sub
base layers, engineering construction fills,
subsoil drains and grit blasting. The Indian
Bureau of Mines (IBM) counts uses of steel slag
as a barrier material remedy for waste sites
where heavy metals tend to leach into the
surrounding environment42. Steel slag forces
the heavy metals to drop out of solution in
water runoff because of its high oxide mineral
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G

G

content. IBM further states that steel slag has
been used successfully to treat acidic water
discharges from abandoned mines43.
For the rest of the slag, it is imperative to have a
designated land for landfilling till the time an
appropriate use for the same is found. Thus the
district administration should identify an
alternate piece of land for storing slag. Six
months should be given for designing a new
and scientific landfill site.
The old slag lying at JIA needs to be removed
from JIA. This should be either reused or
disposed in the new landfill site.

5. Disclosure: The status of pollution in the
surrounding areas of JIA should be made public.
Recommendations:
G
UEPPCB should disclose the quarterly
inspection
reports
and
electricity
consumption data of the factories.
G
SIDCUL should ensure that the ambient air
quality data is put in public domain every
month.
6. Poor raw material quality leading to more
emissions: Poor raw material was seen to be
causing a lot of air pollution at JIA. The quality of
raw material used depends on the furnace used.
Most of the factories in the JIA use scrap as raw
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Use of sub-standard raw material use at the JIA factories is causing massive air pollution problems

material and some also use sponge iron. The scrap
being purchased for factories in JIA is from
kabadies. Hence, the quality of the scrap is very
poor leading to high pollution. Using scrap is
environmentally sound provided that adequate
control equipment is put in place to avoid and
minimise air pollution.

G

G

Recommendation:
G
Proper quality control of raw material being
used at the factories is to be carried out.
7. Other Recommendations:
G
Unpaved roads in JIA are adding to the already

G

high levels of air pollution. These need to be
black topped to avoid fugitive emissions.
Water consumption in these factories is very
high and unaccounted for. Everyone has
individual tubewells. Water consumption
needs to be controlled and optimised. Water
meters should be installed in all factories.
Energy consumption is very high. It can be
reduced by one–third by giving proper
technical assistance to factories. This should
be done by JIA and Uttarakhand
government.
Proper sanitation facilities should be
provided to the workers at JIA.

CSE offers its services to check the environmental status of JIA and the status of
implementation of the recommendations of its report after six months.
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Annexure II
Information provided by UEPPCB
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Annexure III
Copy of permission to dump slag at Sigaddi
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Annexure IV
Copy of the complaint letter
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Annexure V
UEPPCB inspections - February 2009
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Annexure VII
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Annexure IX
Technology Options
Air Pollution Control Equipment
All the factories operating in JIA have installed a
moving suction hood and wet scrubber as pollution
control equipment. But the design of the hood is
such that it does not capture most of the emissions
because of which fugitive emission is a huge problem
in the area. Also, the furnace operators and slag
removers demand putting up a huge fan behind
them while they are working to provide relief from
the high temperatures in the area. This causes the
pollutant to blow away from the hood and causes
fugitive emission and poor suction.
Another
handicap that the factories admitted to was the need
to access the furnace every now and then during a
cycle to feed raw material which means the hood
should be moved and should be at a certain distance
from the furnace.
Hoods are the first component of the air pollution
control system and are of critical importance. If they
fail to capture the pollutant, the overall collection
efficiency of the system is reduced. Pollutants not
captured by hoods become fugitive emissions (see
Diagram 1: Importance of Hoods). Slight changes in
the ability of the hood to capture pollutants can
have a large impact on the total fugitive and stack
emissions released into the atmosphere39.

enclosing hoods are used where access to the
furnace is required. Another common classification
is – enclosing, receiving and capturing. Enclosing
hoods surround the point where the contaminants
are generated (see Diagram 2: Enclosing hood). It is
preferred whenever possible. Receiving hoods are
designed to receive or catch the emissions from a
source that has some initial velocity or movement
(see Diagram 3: Receiving hood). Capturing hoods
are located next to an emission source without
enclosing it (see Diagram 4: Capturing hood). For
induction furnaces, receiving hoods are the most
appropriate.
Hoods are generally designed to operate under
negative static pressure implying that the pressure
outside the hood should be greater than the
pressure inside the hood. The fan, located
downstream from the hood, creates the suction
that draws the air into the hood. Since air from all
directions moves toward the low-pressure hood,
it must be as close as possible to the process
equipment in order to capture the pollutantladen air and not just the surrounding air40. The
shape of the hood and its size, location, and rate
of airflow each play an important role in design
considerations. In order to optimise hood design:
●

Hoods are distinguished in different ways. One
depends on the enclosure they provide over the
furnace: enclosing and non-enclosing hoods. Non-

●

Hood should be located as close to the source
(furnace) as possible.
Hood should be placed in a way that it does
not allow the pollutant to deviate from its

Diagram 1: Importance of Hoods
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Stack emissions

Fugitive
emissions

Air pollution
control device

Captured
emissions
Captured
emissions
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Source: Anon, Control of Particulate Matter Emissions – Student Manual, Environmental Protection Agency and the National Association of Clean Air
Agencies, US, pg. 3
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Diagram 2: Enclosing hood

Diagram 5: Hood with air jets/curtains

Fan

Diagram 3: Receiving hood
Fan

Contaminants
rising from
hot process

Source: ftp://ftp.demec.ufpr.br/disciplinas/TM184/VENTILACAO_LOCAL_
EXAUSTORA/INDUSTRIAL%20LOCAL%20EXHAUST%20SYSTEMS.pdf
as viewed on May 2, 2012

Diagram 6: Hood with flanges
Equal velocity zones
Air
Air

Diagram 4: Capturing hood
Hood

Fan

Air

Duct

Per cent hood
capture velocity
~ 100.0%
~ 60.0%
~ 30.0%
~ 15.0%
~ 7.5%

Air

Air

Air
Hood
diameter

Source: http://www.ccohs.ca/oshanswers/prevention/ventilation/hoods.html
as viewed on May 1, 2012

Source: http://www.epa.gov/apti/bces/module5/hoods/principle/principle.htm
#capture as viewed on May 2, 2012

natural path as much as possible.
Hood should be larger or of the same size as
the source to prevent any pollutant escape.
Air jets can be placed to improve performance
of the hood (see Diagram 5: Hood with air
jets/curtains).
Flanges can be used to block the movement of
unwanted air into the hood (see Diagram 6:
Hood with flanges). Recommended width of the
flange is equal to the square root of the hood
area. Flanges help to block the movement of
clean air into the hood and also prevent cross
draft of air which disturbs the intended path of

pollutant into the hood. The hood and flanges
should encompass or cover the source of
pollutant.
The hood should be located in a way that the
operator is never between the contaminant
source and the hood. (See Diagram 7:
Operator's Position).
The air should travel from source of the
contaminant and into the hood with enough
velocity to adequately capture the contaminant.

●
●

●

●

●

The most effective hoods are those that use the
minimum exhaust air flow rate so that there is
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vc = 1.33 vo A / (A + 10 x2)
vc = 1.33 q / (A + 10 x2)

Diagram 7: Operator's Position

where, q = air volume flow
A = duct area
vc = capture air velocity at distance x from exhaust
outlet
vo = air velocity at the exhaust outlet opening
d = diameter of exhaust outlet
x = distance from exhaust outlet

Slot
Plating tank

Plating tank

Good

Bad

Source: ftp://ftp.demec.ufpr.br/disciplinas/TM184/VENTILACAO_LOCAL_
EXAUSTORA/INDUSTRIAL%20LOCAL%20EXHAUST%20SYSTEMS.pdf
as viewed on May 2, 2012.

maximum pollutant control. The hood effectiveness depends on capture velocity which is the air
velocity at any point in front of a hood or at a hood
opening necessary to overcome opposing air
currents and to capture the contaminated air at the
point by causing it to flow into the hood41. Typical
capture velocities in different conditions may
range from 0.254 m/s to 10.16 m/s (see Table 1:
Capture Velocities).
Generally, a high toxicity pollutant released from a
small source into rapidly moving air current,
requires high capture velocity. For estimation, the
equation that can be used is42:
Q = Vh (10X2 + Ah)
where, Q = actual volumetric flow rate
X = distance from hood to source
Vh = hood capture velocity at distance X
Ah = area of hood opening = π d2 / 4 (d = diameter
of the hood opening)
In case of a flanged hood, the following equation is
to be used43:

Area of the hood depends on the shape and size of
the hood and thus flow rates change with different
sized hoods (see Table 2: Hoods and air volume).
Canopy hoods are the most widely used hoods at
JIA. In the canopy hoods, volume will depend on
perimeter of the hood, distance from the
pollutant source and the velocity of air between
the source and the hood (see Diagram 8: Canopy
hoods).
Table 2: Hoods and air volume
Hood type

Description

Aspect
3
ratio __

Air
volume

Slot

0.2 or Less

Q=3.7

Flanged slot

0.2 or Less

Q = 2.8 LVX

Plain
opening

0.2 or Greater
and round

Q=V
(10 x2 + A)

Flanged
Opening

0.2 or Greater
and round

Q = 0.75 V
(10 x2 + A)

Booth

To suit work

Q = VA
= VWH

Canopy

To suit work

Q = 1.4 PVD
P = Perimeter
D = Height

L

Source: John E Mutchler, Local Exhaust Systems, ACGIH, pg. 602

Table 1: Capture Velocities
Condition of material release

Capture velocity (m/s)

With no velocity into quiet air

0.254 – 0.58

At low velocity into moderately still air

0.58 – 1.016

Active generation into zone of rapid air motion

1.016 – 2.54

With high velocity into zone of very rapid air

2.54 – 10.16

Source: Anon, Control of Particulate Matter Emissions – Student Manual, Environmental Protection Agency and the National Association of Clean
Air Agencies, US, pg. 3.
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Diagram 8: Canopy hoods

Diagram 9: NPC wet scrubber design

Canopy

Tank
Q = 1.4 PDV
where
Q = Rate of air exhausted, cfm.
P = Perimeter of source, ft.
D = Vertical distance between source and canopy, ft.
V = Required average air velocity through area between
source and canopy, fpm.
Source: John E Mutchler, Local Exhaust Systems, ACGIH, pg. 606

Water Scrubbers
Wet scrubber is a device where the flue gases are
pushed against down falling water (liquid) current.
The particulate matter along with water droplets
fall down and get removed. In JIA, the wet
scrubbers installed by the factories were found to
be inadequate. CSE is recommending that
factories change their wet scrubber design.
National Productivity Council (NPC), Chennai has
come out with a cost effective design of wet
scrubbers after a detailed investigation of the
emissions from the furnaces at Coimbatore, Tamil
Nadu. The characteristic of the process gas for
which it has developed the wet scrubber is similar
to the gas being released from induction furnaces
in JIA.

Source:VSS Bhaskara Murty, Low Cost Air Emissions Control System For Cupola
Furmaces - Success story, National Productivity Council, Chennai, pg. 3

The NPC wet scrubber (see Diagram 9: NPC wet
scrubber design) is simple in fabrication and
installed on-line with the process. The water spray
wet scrubber is designed concurrent to gas flow
rate at the exit of the cupola furnace. A set of water
spray nozzles scrub the dust laden gases. The
scrubber water is collected in a sump to allow
settling and separate the sludge and the clear
water is re-circulated to the scrubber by
centrifugal pump. Periodically, the settled sludge
is collected dried and disposed. The operating cost
is only the power consumption. A separate meter
can be installed to check whether the wet scrubber
is operating or not.
According to NPC, the performance efficiency of
the scrubber is high and can easily meet the
particulate emissions norms of 150 mg/NM3. The
performance efficiency of the scrubber in Cupola
furnaces of Coimbatore is given in table 3.

Table 3: Scrubber efficiency values

Source: VSS Bhaskara Murty, Low Cost Air Emissions Control System For Cupola Furnaces – Success story, National Productivity Council, Chennai, pg. 4
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