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Abstract

The current paper reviews catalytic oxidation for the treatment of wastewater from industry or
domestics which have to be treated before returning into the aquatic environment. Improper
disposal of the wastewater has become a major problem as it pollutes the environment and
destroys aquatic ecosystem. The wastewater has to be treated before it can be released into
the environment. Conventional or individual wastewater treatment often cannot degrade
organic compounds completely. Therefore, advanced wastewater treatment process is
needed, which combines several methods such as catalyst, oxidant and photo-catalytic.
Catalytic wet air oxidation (CWAO) processes demolish the organic pollutants, present in the
wastewater stream by oxidizing them with the help of homogeneous or heterogeneous
catalysts at milder reaction conditions. This article summarizes the literature on the catalytic
wet air oxidation (CWAO) of waste water by various methods. Investigation is carried out
across the world proved to improve the degradation efficiency of organic pollutants from the

effluents.
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Introduction

Water is the most precious natural resource
that exists on our planet as over 70% of the
Earth’s surface is covered by water. The
oceans contain 97% of the earth’s water, while
the remaining 3% is classified as fresh water.
Seventy-nine percent of this surface fresh
water is stored as ice and glaciers and 20% as
groundwater. The remaining freshwater, which
is about 1% of the world’s total, is contained in
lakes, rivers, soil moisture etc., as shown in
Fig. 1. It can be seen that the water available
for humankind use is very small as such it
needs to be protected from all forms of
contamination. Wastewater treatment is a
growing issue for sustainable development.
Specially, cheap and reliable processes
should be developed to match the future
specifications on both the toxic organic
compounds and the global Chemical Oxygen
Demand (COD). The most usual processes to
carry out industrial water treatment are
biodegradation and/or physicochemical
treatment. To achieve further separation of the
less biodegradable organic compounds,
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adsorption on activated carbon is usually
carried out as a final treatment. Nevertheless
this powerful technique, with regards to
organic pollutant separation, highly suffers
from economy and sustainability aspects, as
the saturated activated carbon is either hardly
regenerated :by non-environmental friendly ex
situ high temperature processes — or even,
most often for industrial wastewater, it
becomes itself a solid waste to be incinerated.
As the population develops and concentrates
in urban areas, pollution represents a major
problem. These pollutants primarily obtained
from the chemical, pharmaceutical, textile,
paper and agro-food industries, as well as
from surface treatments and landfill leachate.
The organic pollution might be qualified using
different parameters: the Chemical Oxygen
Demand (COD) and the Total Organic Carbon
(TOC). Such pollutants are more and more
specific, complex and hardly degradable via
classical wastewater treatment processes. The
preservation of the water resource is one of
the key issues for the humanity sustainable
development. Consequently, efforts
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concentrated on the development of efficient
wastewater treatments for the elimination of
the most refractory organics from water,
including catalytic processes. Very often, the
introduction of a catalyst will improve the
process performances as the reaction rates
increase through a better elimination of the
pollutants and more selective usage of the
oxidizing agent. As a result, the technology
costs are also lowered. In France, both public
research labs (Toulouse, Poitiers, and

Villeurbanne) and industry research centers
(Anjou Recherché, Degrémont, and TREDI)
have been very active in this field. As far as
soluble catalysts might hardly be separated
from the treated effluents, most researches
concentrated on the development of stable
heterogeneous catalysts for the complete
mineralization of the organic pollutants. The
Various Catalytic Oxidation Processes are
given below.
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Fig.1 Distribution of the world’s water. (EASF: easily accessible surface fresh water; AWV:

atmospheric water vapour; WWLO: water within living organisms)

Catalytic Oxidation using H,O,

Hydrogen peroxide has a high oxidation
potential (E, = 1.77 V), however, to generate
the more reactive hydroxyl radicals (E, = 1.80
V), an activation is absolutely required, using
essentially metallic species with enhanced
redox properties such as iron or copper. The
Fenton system for example uses iron salts in
combination with hydrogen peroxide. Even
though this system is an efficient one, it is
necessary to separate their own salt from the
effluent at the end of the reaction.

Catalytic Ozonation

Historically, ozone, which is a powerful oxidant
(redox potential EO = 2.08 V), was used as a
disinfectant for drinking water. The application
of ozone for the treatment of effluents is
progressively increasing and developing,
either (i) to destroy or eliminate a certain
number of molecules in the effluent to make it
easier to biodegrade upon subsequent
treatments or (i) as a final treatment for
domestic waters or combinations with
industrial effluents in order to use them again
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Consequently, Fenton-like systems
associating a solid catalyst with H,O, were
both evaluated in the conversion of model
molecules and characterized in order to
optimize their formulation. Bio inspired
catalysts were proposed especially iron
tetrasulfo phthalocyanines, for the chloro
phenols oxidation [1-5]. Phthalocyanines are
presented as pigments in industrial paints. The
performances of such catalysts are improved
when stabilized on a support.

as process waters. Ozone either directly
reacts on the pollutant or via radical induced
reactions involving the hydroxyl radical (E, =
2.80 V) produced upon decomposition of
ozone in water. However, ozone alone only led
to a limited mineralization of the organic
compounds. For that reason, ozone was used
in combination to produce hydroxyl ions which
are more active and selective than ozone:
03/UV, H,Oo/Os.
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Catalytic wet air oxidation

Wet air oxidation (WAQO) is an interesting
process for the treatment of effluents which
are too diluted to be incinerated and too
concentrated to consider any biological
treatment. It consists in the oxidation of the
organic and inorganic compounds, present in
the solution or in suspension, using oxygen or
air, essentially to CO, and H,O, without any
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Fig. 2 Catalytic Oxidizing Reactor Process Diagram

When a catalyst is introduced in the process
(catalytic wet air oxidation, CWAOQO), the
reaction conditions might be considerably
lowered. Two main catalysts categories might
be distinguished: the soluble catalysts, i.e.
transition metal salts, which must be

toxic gaseous emissions (NOy, dioxins, furans,
etc). The reaction is carried out at high
temperature and pressure (170-320°C, 20-140
bars) in order to optimize the oxygen
concentration in the dissolved phase and
subsequently improve the process efficiency.
The typical catalytical wet air oxidation for
effluent is shown below in Fig. 2.
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recovered at the end of the reaction and the
heterogeneous catalysts, based on transition
metal oxides and oxide-supported (noble)
metals. The reduction potential is given below
Table 1.

Table 1: Comparative reduction potential of various components

Sr. Oxidant Standard reduction Potential (V vs. NHE)
No.

1. Fluorine (Fy) 3.038
2. Hydroxyl radical (OH') 2.80
3. Atomic Oxygen 2.42
4, Ozone (O3) 2.07
5. Hydrogen peroxide (H.O,) 1.77
6. Potassium permagnet 1.67

(KMnQy)

7. Hypobromous acid (HBrO) 1.59
8. Chlorine dioxide (CIOy) 1.50
9. Hydrochlorous acid (HCIO) 1.49
10. Chlorine (Cly) 1.36
11. Bromine (Br,) 1.09

In this paper, comparative studies of Catalytic
Wet Air Oxidation are discussed thoroughly.

Chen and Cheng (2012) worked on evaluating
wet air oxidation and catalytic wet air oxidation
technique to degrade refinery spent caustics
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(original COD is 250,781 mg/L) in a milder
operation conditions (150-200°C, 0.2-2.5MPa).
The results show that the catalyst could
improve the degradation efficiency of
petroleum and volatle phenol. Their
conversions could increase to 85% and 74%
respectively after catalyst used. However,
WAQO has not got extensive usage so far
because many engineers are afraid of its
expensive operating cost associated with
elevated temperature and pressures. The
paper focuses on applying wet air oxidation
technique to degrade refinery spent caustics in
a milder operation conditions (150-200°C, 0.2-
2.5MPa). An effective catalyst is successfully
synthesized to improve the oxidation efficiency
of refinery spent caustics. The catalyst also
show positive effect in the oxidation of
petroleum and volatile phenol and their
conversions could increase to 85% and 74%
respectively after catalyst used. The pseudo-
first order equations could be successfully
applied for non-catalyst and catalyst wet air
oxidation system and the activation energy is
45.5 and 27.2 kd/mol, respectively. Delmas et
al.(2009) carried out a sequential process for
water treatment involving usual adsorption on
activated carbon (AC) followed by wet air
catalytic oxidation of the adsorbed pollutants
has been carried out in a fixed bed reactor
with a mixture of two model pollutants. The
basic idea is to take advantage of both
operations: 1-efficient and cheap water
purification at room temperature by adsorption,
2-effective pollutant degradation by batch air
oxidation achieving simultaneously some AC
regeneration for the next adsorption.
Compared to fresh AC the adsorption capacity
with this used AC has been dramatically
decreased to about 15%. Nevertheless this
limited adsorption capacity may be fully
recovered by batch CWAO, AC playing then
the role of catalyst of its own regeneration. In
the mini pilot plant previously built for
continuous CWAO the adsorption time is
extremely low (1/2 h) compared to the
regeneration time (25 h). Xinhua and Dahui
(2003) has investigated the treatment of O-
Chloro phenol in wastewater. Catalyst was
used in Wet Air Oxidation to reduce the high
temperature and pressure required for
conventional WAO. The partial or total
replacement of oxygen with a stronger oxidant
such as H,0O,, also applied and found increase
in enhancement of reaction rate. The Iron and
copper salts have the highest catalytic activity
for degradation of O-Chlorophenol and COD
removal. Given result that mixed catalyst
CWAO yielded better performance and a COD
removal of 95.6 % was achieved at 270°Cand

84.6% - 93.6% of COD at 150°C. Peter
Masende (2004) given catalytic performance
of graphite supported platinum (5-wt. %)
catalyst in liquid phase oxidation has been
studied using a continuous stirred tank (CSTR)
slurry reactor Results obtained from blank
experiments in which solutions of only water
and Pt/graphite catalyst were tested for about
6hr. at 700 kPa oxygen partial pressure and
180°C, proved the absence of oxidation and
showed the stability of graphite at these
conditions. Higher temperatures can enhance
the activity of the platinum catalyst, while at
lower temperatures catalyst deactivation
occurs with increased formation of polymeric
products and lower selectivity to CO, and H,O.
In order to maintain the catalyst within the
proper operation window, a CSTR is the
preferred reactor. They gave that Pt/graphite
can be efficiently applied for liquid phase
oxidation f phenol. Complete oxidation of
phenol to CO, and H20 can be achieved at
150°C when the reaction proceeds within the
range of weight specific oxygen loads of 0.15
to 0.35 0's 'kgPt" and at stoichiometric oxygen
excess in the range of 0 to 80%. At higher
residual oxygen partial pressure, the activity of
platinum catalyst dropped as result of
deactivation by so-called over-oxidation. This
type of deactivation was temporary and could
be reversed at reducing conditions. In Hai-
sheng et al. (2004), the CWAO of landfill
leachate over a Coz0, Bi,O; catalyst was
carried out at different reaction temperatures,
different oxygen partial pressures and catalyst
loadings to investigate the potential application
of CWAO for the treatment of landfill leachate.
They found that overall, the temperature,
oxygen partial pressure, catalyst dosage, and
solution concentration have influence on the
degradation of the organic compounds in the
landfill  leachate. With the rising of
temperature, oxygen partial pressure and
catalyst dosage, the removal rates of T OC
and COD increase gradually, among which the
temperature and catalyst dosage are dominant
ones and the effect of oxygen partial pressure
is dramatic only at a low temperature. Ha et al.
(2012) studied that material production are the
main source of pollution. Wet Air Oxidation
(WAO) is promising alternative  for
pretreatment.  And found the result that
CWAO is much better conventional WAO.
Non-catalytic WAO could remove only 13%
COD of BL, meanwhile all CWAO experiments
got more than 30%, as much as 2 to 3 time. In
the case of dyeing WW result was even better:
COD removal was close to 70% at very mild
temperature  (90°C), less then dyeing
temperature (125°C). Tuka¢ et al. (2000)
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studied the several crucial issues related to
chemical and physical stability of the
heterogeneous oxidation catalysts during wet
air oxidation. He compare the result obtain in
autoclave and trickle bed reactor for same
volume of conversion. Result appears to be
reasonable as a product of the lower wetting
efficiency (order of 10-1) in the TBR and
internal effectiveness of catalyst extrudates
(order of 10-2). Anang et al. (2011) studied the
influence of temperature, oxygen partial
pressure, catalysts loading and initial COD
concentration of debarking wastewater on the
contaminants during the CWAQO process.
Catalytic wet air oxidation process was carried
out at 120-180°C temperature, 0-10 bar
oxygen partial pressure, 0-1 ¢g/L catalyst
concentration and 1000-3000 mg/L initial COD
concentrations. Responses such as COD,
Total Organic Carbon (TOC), Color,
Lignin/Tannin, Biochemical Oxygen Demand
(BOD) and pH were measured and analyzed.
It was seen that CWAO remove toxic
substances such as lignin and tannins,
chlorinated compounds and resin acids from
wastewater which is not effectively done by
conventional treatment methods.

Tan Yang Hong (2013) studied the wastewater
containing acetic acid produced by the
chemical industry. He synthesized catalyst by
wetness method and experiment was
conducted by oxidizing simulated wastewater
containing acetic acid in a batch reactor. The
reaction study was repeated with the
manipulation of two different operating
parameters. CWAOQO vyielded the highest
conversion at the temperature of 80°C. He
concluded that catalyst reduced the severity of
the operating conditions and also increased
the conversion rate. Bistan and TiSleret (2012)
observed that endocrine-disrupting
compounds (EDCs) in environment are mainly
the consequence of their incomplete removal
in biological wastewater treatment plants.
Catalytic wet-air oxidation (CWAO) is
effectively used to remove EDCs, where
pollutants are oxidized by activated O, species
in the presence of a solid catalyst. 17p3-
estradiol (E2) and bisphenol A (BPA) were
used in CWAO experiments conducted in a
trickle-bed reactor up to 230°C over TiO, and
Ru/TiO, solids. The CWAO process when
carried out in the trickle-bed reactor filled with
the Ru/TiO; catalyst seems to be very effective
for E2 and BPA removal from aqueous

samples, as complete degradation and
removal of estrogenicity. lojoiu et al. (2006)
carried out an experiment based on a porous
ceramic membrane containing catalyst
nanoparticles in the top layer, acting as a gas—
liquid contactor. The total platinum loading in
the single tubes and multichannel membranes
was found to be close to 6 gpt/m® The
catalytic behaviour of multichannel systems
obtained when formic acid was used as
effluent over a wider range of pressure at 20
C. As the pressure increases reaction rate
increases depending on membrane up to
0.38-0.54 mmol/s/m® and thereafter no or
minor changes seen. Ozdural et al. (2005)
investigated the catalytic wet air oxidation
(CWAOQO) of Orange-ll, a monoazodye with
different catalysts. It was found that the 0.5 %
Pt/SnO,/Ce0, is the best catalyst in terms of
oxidation capacity. Its TOC removal per gram
metal was about 20 times more than the SOR
10-IV catalyst, which was the second best.
Within 50 minutes of reaction, 80% TOC
removal and 87% Orange-Il removal were
observed. Hosseini et al. (2010) worked with
wastewaters of chemical production and
sludge from treatment plant were oxidized,
which contained numerous organic and
inorganic components. The Ru oxide-titanium
catalyst proved to be the most active in this
process, yet in the non-catalytic reactions
significant conversion was detected.
Quesada-Pefnate et al. (2012) studied two
different processes for paracetamol removal
and catalytic wet air oxidation (CWAOQO) of
paracetamol on activated carbon was
investigated both as a water treatment
technique using an autoclave reactor and as a
regenerative treatment of the carbon after
adsorption in a sequential fixed bed process.
The result from the slow desorption and slower
degradation of oxidation intermediates, main
part of the pollutant (more than 95%) being
originally adsorbed on AC in this high solid
loading recycle reactor. Saputra et al. (2012)
studied that single or individual process could
not provide good results to remove organic
and inorganic content from those wastes. By
combining the light and ozone catalysis better
results of phenol degradation than individual
light with rate of 92.6% and 24.2%,
respectively were achieved.

The summary of above literature is given in
Table 2.
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Table 2: Summary of literature

1 Sulphide, petroleum and Refinery MnOx-CeOx/y-Al,O;  Chen and Cheng
volatile phenol. Spent  Caustics (2012)
95, 85% and 74% Degradation

respectivel

2 COD removal of 84%.

phenol and 4-
hydroxybenzoic
acid (4HBA

activated carbon Delmas et al.(2009)

COD removal of 95.6 % Xinhua and  Dahui

2003

O-Chlorophenol Iron and copper salts

4 Pt/graphite has a relatively Acetic acid Pt/graphite, P#/TiO,, Masende (2003)
high conversion of over Pt/AI20;, and
75% Pt/active carbon

TOC removal rate 66. landfill leachate Co304/ Bix0O3
88%, 85.24%, at 280 and
300°C temp.

Sheng et al. (2004)

6 pulping (Pl) and textile Methanol composition of base Ha et al. (2002b)
industries (TI material Cu®* Mg®*

7 organic sludge and toxic organic sludge catalyst extrudates Tukac et al. (2000)
wastewater and toxic
wastewater

74% of COD, 97% of lignin and tannins, activated carbon Anang et al. (2011)
lignin/tannin, 54% of TOC chlorinated catalyst

and 90% of color were compounds and

removed from the resin acids

wastewater.

CWAO of phenol, phenol Acetic acid Ruthenium oxide on Hong et al. (2013)
and TOC removal zirconium oxide and

stabilized  approximately cerium oxide support

100% and 96% (RuO2/Zr02-Ce02)

respectively

|
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the conversion of BPA was Endocrine-
100 %, accompanied with disrupting
TOC conversion higher compounds

than 97 % EDCs

74% of COD removal

formic acid

17B-estradiol (E2) Bistan et al. (2012)
and bisphenol A
(BPA)

Electron microscopy
EDS and EPMA,
[Catalytic membrane
reactor (CMR

lojoiu et al. (2007)

Within 50 minutes of
removal and 87% Orange-

Il removal were observed

The COD decrease hit the Industrial

wastewaters

pharmaceutical
roduction

50 % during 4 hours

Orange-Il,
reaction, 80% TOC monoazodye

a 0.5 % Pt/Sn02/Ce02

Ru oxide-titanium, Pd
of oxide-titanium

14 more than 95% being Paracetamol
originally adsorbed on removal
Activated Carbon

The mixed Catalyst Organic

wastewater

and Metal oxides (Cu,

Activated carbons Pefate et al. (2012)

from

removes upto 92.6% COD  inorganic content Mn, Co, Cr, V, Ti, Bi

from those wastes and Zn) or supported
noble metals (Ru, Pt,
Rh, Ir, and Pd

Conclusion

Compared to conventional wet air oxidation,
catalytic wet air oxidation offers lower energy
requirements and much higher oxidation
efficiencies. The practical applications of
heterogeneous catalysts are likely to be
restricted to processes which treat industrial
wastewater’s presenting well-defined

compositions, to minimize the challenge linked
to the variability of wastewater characteristics
in terms of pH and presence of poisons.
Thanks to catalysis, wet air oxidation is today
a cost-effective solution for the treatment of
organic sludge and refractory industrial
wastewater. The charcoal catalysts exhibit

|
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Ozdural et al. (2005)

Hosseini et al. (2010)

Saputra et al. (2011)
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less activity, in comparison to the usual
metallic ones, but they are environmentally
acceptable. The higher amount of the catalyst
in the reaction mixture promotes overall
oxidation rate. Trickle bed operation seems to
be promising variant due to high catalyst to
waste water ratio. The main problem of trickle

bed reactor is low wetting efficiency of the
catalyst bed and low catalyst effectiveness.
The intrinsic residence time of organic species
in the bed and amount of available wetted
catalyst surface imply that there is an optimal
value of the feed to reach maximal reactor
productivity.
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Abstract

The aim of this article is to give an overview of the concerns of stakeholders by public hearing
(PH) process in India and exploring the regional variation amongst different categories. In
India process of PH are in practice for more than 28 yrs since 1997 when the law related to PH
became effective, with emphasis on those aspects not sufficiently touched upon by most
researchers so far. This article focused and reviewed on mining sectors in India about the
issues raised by stakeholders during the PH Process. Efforts were made to categorizes the
issues been raised in PH/PC process. Countrywide analysis (121 cases) covering 16 states for
the PH issues being raised in the mechanism have been analyzed. The for the PH already
conducted for different projects has been made for Statewide, Mining and non-mining sectors,
Coal & non coal sectors amongst mining sector and Subsidiary wise among different
subsidiary of coal India Limited. Based on a literature review, exchanges with EIA practitioners
and the author's daily work on EIA, it is found that most of issues are related to socio-
economic (57%) in nature followed by land/soil issues (15%) and air pollution (13%) and needs
project proponent attention to resolve the issues for successful implementation of the project.

Keywords: EIA, Public Hearing/consultation, Stakeholders

Introduction

EIA notifications detailing the public hearing/
consultations has been an exercise of the
powers conferred by sub-section (1) and
clause (v) of sub-section (2) of section 3 of the
Environment (Protection) Act, 1986 (29 of
1986) read with clause (d) of sub-rule (3) of
rule 5 of the Environment (Protection) Rules,
1986. The EP act, 1986 has its mandate in
EIA notifications 1994, 2006 and amended
thereon. It ensures compliance in planning
and execution of all development activities
with the Environmental Impact Assessment
(EIA) procedures in order to promote
environmentally sound and sustainable

History

As per Forester “Public hearings” began in
“Enclosure Process” of land that occurred in
Britain in the 18th and 19th centuries. In 1845,
the General Enclosure Act created permanent
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development in the country. This led to the
implementation of the EIA Procedures in
1994in India. It was an amendment made in
1997 vides which Public hearing was
introduced for the first time in India. These
were among other objectives, seeking to
provide an avenue for the involvement of the
public, private proponents and agencies in the
assessment and review of proposed
undertakings. This is to ensure that the
concerns and needs of the affected population
are considered and addressed.

commissioners who sent all bills to Parliament,
and one publicly appointed commissioner who
presided over the public meetings to hear
citizen concerns. This use of commissions to
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hear public concerns over the enclosure of
lands was one of the first examples of a public
hearing, and emphasizes how most public
hearings today are used when dealing with
public lands as well as private properties.

PH process started in India with the river
valley project but statutory introduced on
10.4.97 vide which Ministry of Environment &
Forest, Govt. of India, now Environment &
Forest & Climate Change, Govt. of India, the
SPCBs were entrusted to conduct public
hearing to get the views and concerns of the

Definition

Several researchers have defined public
hearing differently. Abigail Wiliamson and
Archon Fung advocated that Public Hearing is
an open gathering of officials and citizens, in
whom citizens are permitted to offer
comments, but officials, are not obliged to act
on them or, typically, even to respond publicly.
This concept was legally introduced in India in
the form of ‘public hearing’ in 1997 by which
Public Hearing is mandatory for all the 29
categories of activities which  require
environmental clearance from the MoEF.
Since then the public hearing process has
been conducted as a mandatory step of
environmental clearance for most projects and
activities. The term PH is defined in EIA
notification 2006 as “Public Consultation”
refers to the process by which the concerns of
local affected persons and others who have
plausible stake in the environmental impacts of
the project or activity are ascertained with a
view to taking into account all the material
concerns in the project or activity design as
appropriate. This definition is continuing still
these days even after certain changes made
for the PH process through 2009 amendment.
AS per EIA notification 2006 Industrial Projects
in any of the areas falling in Religious and
historic places, Archaeological monuments,
Scenic areas, Hill resorts, Beach resorts,
Coastal areas rich in mangroves, corals,
breeding grounds of specific species,
Estuaries, Gulf areas, Biosphere reserves,
National parks and sanctuaries, National lakes
and swamps, Seismic zones, Tribal
settlements, Areas of scientific and geological
interest, Defense installations, especially those
of security importance and sensitive to
pollution, Border areas (international), Airports,
would necessarily require Environmental
Clearance

Public consultation refers to the process by
which the concerns of the local people
regarding the adverse impacts of a project are
ascertained and taken into account in the EIA
study.
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affected community and interested parties for
the proposed project. It was also entrusted
with forming an EPH committee to ensure fair
representation in the public hearing process.
Since then about 27 orders in this regard have
been issued by MoEF in the form of
notification and office memorandum. [1997 (1),
2002 (1), 2003 (1), 2006 (1), 2008 (1), 2009
(4), 2010 (6), 2011 (1), 2012 (2), 2013 (1),
2014 (8)].

EIA Process in India includes Screening,
Scoping and consideration of alternatives,
Baseline data collection, Impact prediction,
Assessment of alternatives, delineation of
mitigation measures and environmental impact
statement, Public hearing, Environment
Management  Plan, Decision making,
Monitoring the clearance condition.

Different actors involved in PH process (Fig.1)
are the project proponent (PP), state pollution
control board (SPCB), public/stakeholder,
Environmental consultant, Impact assessment
agency (I1AA).

PROJECT

PROPONENT
SPCB

* PH PROCESS

Fig.1 Public Hearing Process

Project Proponent (PP): The PP gets EIA
study done and EMP prepared by it own or by
consultant on the basis of approved Project
report. The PP has to approach the concerned
SPCB for No Obijection Certificate (NOC) and
holding the public hearing.

Public/stakeholder: Public/Stakeholder puts on
their stake/concern over the upcoming projects
through PH process by attending on the PH
venue. They can submit their concerns directly
to SPCB by various communicating means in
writing. Now a days their concerns are also
taken directly by EAC, an expert committee
constituted by MoEF.
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Environmental consultant: The Environment
consultant prepares EMP on the basis of
existing legal and procedural requirements for
the project proponent and does all technical
quarry on behalf of PP. The IAA (Ministry of
Environment & Forest and SEIA) accepts
consultant to be accredited with Nabet.

State pollution control board: SPCB's hold the
public hearing as per the provisions of EIA
Notification and forward the details to 1AA.

Scope of this study

This paper attempts to explore why some
projects were subjected to public hearings,
and the objectives and purposes, form and
outcomes of public hearings. Altogether PH for
121 project have been analysed covering 16
different state. Based on a literature review,
exchanges with EIA practitioners and the
author's daily work on EIA, analysis for brown
as well as green field projects, UG as well as
opencast project, mining and non-mining
projects, and coal mining projects amongst

Fugitive emissign -}

Physical issues

Socio-economic issues

Source : Kumar, M (2015)

Fig.2 Public Hearing Issue Tree

Air pollution issues may include road
worthiness, fire, fugitive emission, fly ash etc.
The water Pollution issues includes drinking
water and noise pollution issues includes
vibration, noise distraction issues also. Soil/
Land Pollution issues includes
reclamation/afforestation issues being raised
stakeholders most often.

Case study

Impact assessment agency: The IAA through
its EAC/SEAC will evaluate and assess the PH
issues during evaluation of the EIA report.
Thus Public Hearing provides a legal space for
people of an area to come face-to-face with
the project proponent and the government and
express their concerns.

mining projects have been made. Analysis has
been made on the basis of issues categorizing
developed and framed in the study made by
Kumar, M (2015) in which various issues
raised during public hearing or public
consultations have been categorized and
classified as Physical and socioeconomic
issues. These issues have been broadly
classified into Issues related to General, Air,
Water, Noise/Vibration, Land/Soil and Socio-
economic (Fig.2).

Socio-economic issues wide variety of sub-
issues related to drinking water, electricity,
road, health, education, company social
responsibility (CSR), and compensation to
land losers and homestead, employment. This
also includes the mode of PH information or
whether the information about time and venue
of PH been received or not.

An analysis for the public hearing already conducted for different projects has been made for
Statewise, mining and non-mining sectors, Coal & non coal sectors amongst mining sector and
Subsidiary wise among different subsidiary of coal India Limited.

State-wise analysis

India is a vast country covering various
geographical region. She has been recognized
as “Sone-ki-Chiriya” in past. It is so even also.
Apart from regional diversity she is rich in
mineral resources. It stand 3rdrank in coal

Review Paper

production. It is the main power playing
country in the third world.

In the analysis altogether 16 states of India
has been covered. The results are illustrated
in Fig.3 .and Table 1. It has been observed
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that 33-73% of the issues raised are from

socio-economic issues. Issues raised for

air

pollution varies from 0 - 33 %, Water pollution
from 0 - 17%, Noise pollution from 0 — 13%

and land/soil related issues covers from 4 -
% issues. Air pollution issues are next
socioeconomic issues most prominent

33
to
in

northern part of India. Fig. 4 and Table 2

INDIA
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II State-wise PH issues

T nberenl wi aWaz phose mlafol wSecofmmemic

t'

aum-n

g

Fig.3 State-Wise Public Hearing Issues
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Fig.4 State-Wise Public Hearing Issues
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show the breakup of socio-economic issues. It
can be observed that issues related to CSR
are most prominent. Next comes the issues
related to employment. Issues related are fly
ash are area specific. CSR issues ranges
even upto 58% amongst the socio-economic
issues.
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Table 1: State Wise Public hearing issues
Employment| Compensatior Drinking Electricity Health CSR Flyash Education

Water
Assam 50% 0% 0% 0% 0% 50% 0% 0%
Chhattisgarh 18% 18% 8% 2% 8% 43% 0% 2%
Gujarat 30% 15% 10% 2% 12% 22% 2% 8%
Haryana 14% 29% 0% 14% 29% 14% 0% 0%
Jharkhand 12% 11% 27% 7% 9% 27% 1% 6%
Maharashtra 28% 20% 15% 3% 5% 25% 0% 5%
Meghalaya 54% 0% 0% 0% 8% 38% 0% 0%
MP 6% 6% 25% 19% 19% 25% 0% 0%
Orissa 17% 17% 17% 0% 17% 17% 0% 17%
Punjab 100% 0% 0% 0% 0% 0% 0% 0%
Rajasthan 42% 0% 0% 0% 0% 58% 0% 0%
Sikkim 54% 0% 0% 0% 8% 38% 0% 0%
Tamilnadu 17% 17% 0% 0% 17% 33% 0% 17%
Telangana 31% 9% 12% 7% 15% 12% 3% 11%
UP 17% 9% 13% 1% 17% 28% 0% 6%
West Bengall 12% 31% 7% 5% 11% 23% 0% 11%

Socio-Economic |

Assam 0 0 0 11 67
Chhattisgarh 4 8 8 1 18 62
Gujrat 1 9 8 2 13 68
Haryana 0 8 17 8 8 58
Jharkhand 5 15 6 3 14 56
Maharashtra 4 5 5 2 11 73
Meghalaya 13 4 4 13 9 57
MP 0 22 4 0 4 70
Orissa 4 11 4 7 30 44
Punjab 0 33 0 0 33 33
Rajasthan 0 11 0 6 17 67
Sikkim 13 4 4 13 9 57
Tamilnadu 8 25 4 4 8 50
Telangana 5 10 7 10 13 55
uUpP 8 15 5 0 8 64
West Bengal 12 6 6 0 21 56

Mining and non-mining sectors

On analyzing the issues from mining and non-mining sectors (Table 3) socioeconomic issues seems
to vary from 56%- 69%. Air pollution issues are contributing 11% - 13%. Fig. 5 shows the graphical
relationship of different issues.

Table 3 : Public hearing issues in Mining and Non-mining Sectors

Mining sectors Non-mining sectors
General 6% 4%
Air 13% 11%
Water 6% 7%
Noise 3% 2%
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Soll 16%
Socio-economic 56%
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Fig.5 Public hearing issues in Mining and Non-mining Sectors

On analyzing the issues related to coal project
it was observed that ranges of issues are
similar to that of mining sector, may probably

economic issues are most prominent and
issues related to land reclamation and air
pollution follows in coal projects, mining and

be less no. of non coal mining projects
analyzed. ltis clear from the Fig. 6 that socio-

non-mining projects.

3000
2000
1000

Socio-Economic
Land/Soil
Noise
Water
Air
General

NON-MINING

Fig. 6 Public hearing issues in Coal - Mining - Non mining Sectors
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COALFIELDS IM INDIA
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Fig. Tadaléietilvaigs stuthydia are available in older Gondwana Formations of peninsular India and
younger Tertiary formations of north-eastern region.Indian coalmining sectors are spread over

different coalfields (Table 4).

Table 4: Different Coalfields

Jharia coalfields

East Bokro Coalfields

West Bokato coalfields
Giridih or Karharbari Coalfield
North Karanpura Coalfield
South Karanpura Coalfield
Ramgarh Coalfield

Hutar Coalfield

Daltenganj Coalfield

Deoghar Coalfields

Saherjuri Coalfield

Mugma field

Hura Coalfields

Talcher Coalfield

Singrauli Coalfield

Korba Coalfield
Pech-Kanha-Tawa Coalfield
Umaria Coalfield
Jhilmili, Sonahat,
coalfields

Raniganj Coalfields

and Tattapani

Darjeeling Coalfield
Muhpani, Satpura
Singareni coalfield

Kampte-coalfield

Analysis for EBC (Fig.8), WBC (Fig. 9), NK (Fig. 10), SK (Fig. 11), Raniganj (Fig.

Dhanbad

Bokaro

Hazaribagh

Giridih

Ranchi

Chatra&Latehar

Ramgarh

Palamau

Palamau

Dumka, Deogarh and Godda
Deoghar District (ECL)
Dhanbad (ECL)

Godda (ECL) — Rajmahal
Dhenkanal and Sambalpur
Sidhi and Shandol
Bilaspur

Chhindwara

Surguja
Burdwan, Birbhum, Bankura and

Purulia

Adilabad, Khammam, Nellore and
Warangal

Jharia (Fig. 14), Singareni (Fig. 15) have been presented in this paper.

Review Paper

Jharkhand
Jharkhand
Jharkhand
Jharkhand
Jharkhand
Jharkhand
Jharkhand
Jharkhand
Jharkhand
Jharkhand
Jharkhand
Jharkhand
Jharkhand
Orissa.

MP
Chattisgarh
Madya Pradesh

West Bengal
Maharastra
Telangana
Maharastra

12), Hura (Fig. 13),



Kumar, International Journal of Environment and Natural Sciences, Vol. 9: 9-21 (2016)

180 o> m General m AIr
1Eo m Water m Moise
140 o Land,/Soil o Socio-Economic
om0 Wl g
- .
(=]
&0
20 \
o
East Bokaro

The analysis
reveals that the
socio-economic

issues comprises
about 45 %
followed by
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The analysis reveals
that the socio-
economic issues
comprises about 56 %
followed by issues
related to land, air,
water, Noise.
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Fig. 12 Issues Distribution - Raniganj Coalfields
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Fig. 15 Issues Distribution - Singareni Coalfields (Godavari Valley)

Coal India Limited (CIL) as an organized state
owned coal mining corporate came into being
in November 1975 with the government taking
over private coal mines.CIL today is the single
largest coal producer in the world. Operating
through 81 mining areas CIL is an apex body

with 7 wholly owned

coal

producing

subsidiaries and 1 mine planning and

Consultancy Company

spread

over 8

provincial states of India. CIL also fully owns a
mining company in Mozambique christened as
'Coal India Africana Limitada'.

An analysis for seven of the coal producing
subsidiaries of coal India limited reveals that
the socio-economic issues varies from 47-
73%. Next issues raised were related to land
and Land related issues. (Fig. 16).

BCCL

ECL

MCL NCL

Review Paper

19




Kumar, International Journal of Environment and Natural Sciences, Vol. 9: 9-21 (2016)

m General W AT
Water Moize
m Land/Sail M Socio-Ecomomic

SECL WCL

Fig. 16 Subsidiary wise representation of issues (CCL)

Conclusion

As far as socio-economic equality is
concerned in the environmental protection in
EIA process of which public hearing process is
a part it does not promise high standard of
living like some in acquisitive society, but it
definitely envisages a life of equality,
respectability, contentment and good health to
all, without depriving any one of his rights and
resources. The findings of the PH review
process may influence the management for

decision on project implementation after
addressing the several issues, socio-economic
in particular. The analysis in various spectrum
will aid the management in resolving the
issues in sustainable manner as the issues
has roots in its own people, culture, soil and
heritage rather than the glamour of the others.
This will help the project proponent in
resolving and implementing their project in
smoother way.

altering the proposals and making the final
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