S08

In sum, it is well-known that the Crude Synthetic Dyes production process is extremely
complicated and rather highly polluting. No wonder, several states in India and several
countries in the world discourage the production of these dyestuffs. Because the raw
materials and intermediates involved in the production of Crude Synthetic Dyes are
extremely reactive and corrosive; the maintenance routine should be commensurate with

the propensity of rusting and evolution of fumes in the process plant.

Clearly, poor maintenance and upkeep could generate an unsafe work environment and
pose higher risk to the workers’ safety and environment. In addition to this, safety devices
such as relief valves, process control equipment, pressure relief valves, etc. must be

maintained and replaced as per the industry standards and the best-recommended practices.

The investigation team from IIT Bombay has taken a serious note of these facts and would

recommend rather strongly that the housekeeping and maintenance should be improved

remarkably in the nearest future. Adequate Personal Protective Equipment (PPE), uniform

for all personnel, labelling of equipment, tanks and pipelines should be taken up as the first

priority and serious efforts should be made to create the positive first impression.

Constructing a New and Robust Stormwater Collection and Treatment System: The
investigation team from IIT Bombay visited Bodal Unit VII multiple times and has taken
note of the fact that the stormwater collection system is inadequate in its current installation.
Bodal Unit VII produces H-Acid, Vinyl Sulphone, B-Naphthol and crude dyestuff. It is a
well-known fact that although the H-Acid final product is a greyish-white powder, H-Acid
solutions in water have a dark blue to blackish colour even at low concentrations. This
property of H-Acid is the primary reason that the stormwater runoff from the H-Acid plant
and its surrounding areas will more often than not have a dark blue or blackish colour and

some amount of COD.

A new stormwater drainage system should be constructed which will adequately intercept
the surface water and stormwater runoff as per industry standards and divert the water to

the ETP for treatment. Since the stormwater from this industry will have COD contributed

by highly recalcitrant organic compounds, under no condition should the surface water

runoff and/or stormwater runoff be let off into the channel or the environment without

treatment in the ETP first. Hence, a new and robust stormwater collection and treatment

system must be constructed to intercept and treat the stormwater and surface water runoff

as per industry standards. This endeavour must be taken up as the first priority.

118



509

Constructing a New and Robust Process Wastewater Conveying System: The Crude
Synthetic Dyes production processes generate dark coloured effluent with a high COD.
This wastewater is then carried to the Effluent Treatment Plant (ETP) for treatment and
subsequent disposal into the VECL channel. Currently, at Bodal Unit VII, the wastewater
is carried to the ETP through a network of gutters (covered with removable grates / slabs).
During monsoon, for ensuring the safe and uninterrupted production, the premises of
production plant needs to be maintained free from any accumulation and inundation. In
the events of storms and heavy rainfall, the possibility of process effluent in the gutters
getting mixed with the surface runoff cannot be ruled out and may even overflow above-

ground. There exists unacceptable groundwater pollution already in the region.

Hence, to exercise the abundant precaution, it is strongly recommended that the

underground pipelines and open gutters must be demolished with priority and the closed-

conduit networks above-ground must be established.

In summary, a new and robust process wastewater conveying system should be constructed

as per industry standards — which will be a closed pipe above-ground, and divert all the

wastewater to the ETP for treatment. This task must be undertaken as the first priority.

1.14 Critical Comments on Ethylene Glycol Generated in
Condensation Step in Vinyl Sulphone Production

Ethylene Oxide is a reactant, used in the Condensation step which is the second to last step
in Vinyl Sulphone production. This process is sometimes also referred to as Ethoxylation

since an Ethyl group is added to the structure. The reaction in this step is as follows:

(0]
\\S, Na o [e)
“ OH
0 W Il s o .
2| ° O HO—S—OH Q o) P
+2 + HO—=S—OH — ) 0—8—0r
H,C” N / \ [ HCJ\N oomTe
H ‘ (@] 3 H Na* 0
4-acetamidophenyl sulfonyl sodium Ethylene Oxide Sulphuric Acid
Chemical F la: CgHgNNaO;S :C | a: H,0,S .
el'\';“l“‘ I’""\;",l B 2‘; 3 f/lhcln“clal_l:‘;"?“;l:’_ 4642{)1;0 Chemical FO““_“]”‘: H§04§ 2-[(4-acetamidophenyl)sulfonyllethyl hydroxide ~ Sodium Sulphate
olecular Weight: . olecular Weight: 44. Molecular Weight: 98.07 Chemical Formula: C,gH,;NO,S Chemical Formula:

Molecular Weight: 243.28 Na,0,S
Molecular Weight: 142.04

The Ethylene Oxide addition must be closely monitored and the excess amount must be
reduced as much as possible. Although an excess is necessary to drive the reaction to

completion since there is a lot of water present in the reaction mass on account of multiple
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additions in the drowning and filtration steps, the excess Ethylene Oxide reacts with water

present in the reaction mass and forms Ethylene Glycol as seen in the reaction below:

Ethylene Oxide and Water reaction:

0]
+ /O\ — /\/OH
H H HO
Ethylene Oxide Water Ethylene Glycol
Chemical Formula: C,H,0 Chemical Formula: H,O Chemical Formula: C,H¢O,
Molecular Weight: 44.05  Molecular Weight: 18.02 Molecular Weight: 62.07

It is nearly impossible to bio-degrade the resulting Ethylene Glycol — when and if it is let
out to be treated in the Effluent Treatment Plant (ETP).

In fact, Bodal Unit VII has made efforts by subjecting the resulting filtrate or ‘Mother
Liquor’ (separated by wusing Centrifuge) to Multiple Effect Evaporation (MEE)
concentrator and thereby create the concentrated liquid mass containing excess salts,

Ethylene Glycol, and several other by-products that could not be separated in filtration step.

Further, this concentrated liquid is subjected to a Spray Dryer followed by a Cyclone
Separator and followed by a Wet Scrubber the associated moisture is removed. The
resulting damp residues are shipped periodically for final disposal into landfill at CHW-
TSDF (i.e. Common Hazardous Waste — Treatment, Storage and Disposal Facility) duly
authorized by GPCB.

In the opinion of the author of this report, there are two potential sources of pollution from

Bodal Unit VII — which are described one by one in the following sections.

Thus, Ethylene Glycol generated in the Condensation step could be separated and disposed

of in the following two possible routes:

The first possibility is that the ‘Ethylene Glycol would end up in the MEE condensate’.

It is well known that Ethylene Glycol and Water form an azeotrope at lower mole fractions.
Another complicating factor about Ethylene Glycol-water mixture lies in the fact that it
vaporizes rather readily even at low temperatures when subjected to evaporative operations
like MEE (Multiple Effect Evaporation) or MVR (Mechanical Vapour Recompression).
Thus, Ethylene Glycol would selectively escape in the vapour phase and ultimately end up

in condensate of MEE (or MVR). As a result, more likely than not, the concentrated liquid
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to be purged from MEE would have an azeotropic concentration of Ethylene Glycol in the

liquid. Also, the COD of condensate from MEE will be much higher.

Based on the detailed mass balance performed on Vinyl Sulphone manufacturing process
in this study, the estimated Ethylene Glycol formed at the end of the Condensation reaction
would be about 215 Kg per ton of Vinyl Sulphone production. It must be noted that the
Ethylene Glycol will nearly entirely end up in filtrate after subjecting the reaction mass to
the Centrifuge. More precisely, the filtrate (i.e. mother liquor), subjected to evaporative
process would have approx. 5% w/w Ethylene Glycol in approx. 65% w/w water and the

balance is unreacted chemicals, by-products and salts, as seen in Table 1.18 below:

Table 1.18 The estimated typical composition of the filtrate generated from the
Centrifuge after Condensation step. The concentrations are expressed in Kg
per Ton of Vinyl Sulphone production as well as % w/w. This filtrate is
conventionally named as ‘Mother Liquor” when subjected to MEE.

Kg per :
Sk Constituent Tong()[;' VS g .W/W n
No. c Filtrate
production
1 | Ethylene Glycol 215 4.6%
2 | Unreacted NaOH 24 0.58%
3 | Unconverted 'Acetamidophenyl Sulphate Sodium Salt' 77
(AASS) & 'Acetyl Sulphonyl Chloride' (ASC) 1.6%
4 Precursor to VS 62
[2-[(4-acetamidophenyl)sulfonyl]ethyl hydroxide] 1.32%
5 | Salts (NaHSO; + Na;SO4 + NaCl) 1,276 27.31%
6 | Water in filtrate (i.e. Mother Liquor) 3,018 64.59%
Total = 4,672 100%

Clearly, after subjecting the mother liquor having the composition given in Table 1.18 to
MEE, the large fraction of Ethylene Glycol would escape to vapours and end up into

condensate. As a result, the COD of condensate will be much higher.

The second possibility is the ‘Ethylene Glycol ends up in the Spray Dryver’.

It was repeatedly reported by Bodal Unit VII that they have been recycling the condensate
from MEE back into several unit processes and also for washing filter cake in unit

operations during the subsequent batches of Vinyl Sulphone production. It was clarified
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that it was difficult to pinpoint which lot of condensate gets recycled / reused in which
subsequent batch — because the condensate stream is typically diverted to a storage facility
of utility water. Water is drawn, as and when required, from that storage facility for use in

subsequent batches of Vinyl Sulphone production.

The Ethylene Glycol in the concentrate stream will finally be subjected to Spray Drying in
the Zero Liquid Discharge (ZLD) system. The Spray Dryer is operated at high temperatures
(approx. 640°C) which, depending on the operating conditions, will lead to partial
degradation of Ethylene Glycol. The non-degraded portion of Ethylene Glycol (along with
hot air and other pollutants) will further be subjected to Cyclone Separator and Wet
Scrubber. The temperatures in these unit operations are not high enough to degrade

Ethylene Glycol.

Reportedly, the temperature maintained in the Wet Scrubber is about 90°C which is much
lower than the boiling point of Ethylene Glycol. This will result in some portion of the
remaining undegraded Ethylene Glycol to end up in the solid residue obtained from the
Wet Scrubber. This residue is then sent for landfilling to the authorized CHW-TSDF.
Since the liquid is subjected to a multitude of physico-chemical processes with insufficient
scientific data and scientific studies, the extent of Ethylene Glycol sent to CHW-TSDF

could not be estimated with reliable accuracy.

In view of the above facts, the quick and targeted R&D is required to significantly reduce

the high COD of the mother liquor (especially addressing Ethylene Glycol) emanating from

the plant before subjecting it to MEE. and eventually disposing of the Spray Dryer Ash in

CHW-TSDF. The current practice is neither acceptable from the environmental

perspective, nor it is helping in attaining the goal of achieving the so-called “Zero Liquid

Discharge (ZLD)”.

1.15 Critical Assessment of the ZLD Systems for
H-Acid and Vinyl Sulphone Plants

Figure 1.15 depicts the treatment of the neutralized ‘mother liquor’ obtained from the H-
Acid production process — which is aimed at achieving the goal of ‘zero liquid discharge’

(ZLD). Also, Figure 1.16 depicts the process flow-diagram for the “ZLD system”,
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installed at Bodal Unit VII, for the treatment of the effluent from the Vinyl Sulphone

production process — which is aimed at achieving the goal of ‘zero liquid discharge’ (ZLD).

Description of the ZLLD Systems: It must be noticed that both ZLD systems, shown in

Figure 1.15 and Figure 1.16, are more or less comparable; having minor differences related
to the number of MEE units. As seen from the Figures, in both the ZLD systems, the
effluent from the production plant is first brought into the first 3-stage MEE. The water
from the solution is evaporated along with some transfer of Ethylene Glycol along with it,
and recovered as condensate. The concentrate is then sent to the Crystallizer where the
Glauber’s Salt is precipitated and separated out using Pusher Centrifuge. Thus, damp
Glauber’s Salt is obtained and the resulting further concentrated stream is sent to the second
3-stage MEE for evaporation of water. After recovery of water as condensate, the
concentrate is sent to the second Crystallizer where the same process is repeated. For Vinyl
Sulphone ZLD syste, the concentrate from the second Crystallizer is sent to the inlet of the
Spray Dryer. For H-Acid, there is a third 3-stage MEE from which the condensate is

recovered and the further concentrated stream is sent to the inlet of the Spray Dryer.

The Hot Air Generator is devised to generate hot air at approx. 640°C and let into the Spray
Dryer from the bottom. As seen from the Figure, the concentrated solution is brought from
the MEE and sprayed into the Spray Dryer; to drive moisture from the fine droplets created
at the top of the Spray Dryer. Apparently, as the fine droplets descend in the columnar
structure of the Spray Dryer, the hot air ascending in the column helps in driving the
moisture out of the fine droplets — which is sourced from the Hot Air Generator. The
resulting dry powder (dry ash), collected at the bottom of the Spray Dryer, is unloaded and

stored 1n the storage yard.

It should be noticed from the Figures, that the hot air exhausted from the Spray Dryer is let
into the Cyclone Separator — which will separate the particulate matter entrained from the
Spray Dryer. However, the Cyclone Separator is not capable of removing fine particulate
matter and any gaseous pollutants including vapours of Acetic Acid or Ethylene Glycol.
This dirty hot gas is further subjected to wet scrubbing by sparging at the bottom of the
Wet Scrubber. The resulting coarse particles of dry powder (dry coarse ash), collected at

the bottom of the Cyclone Separator, is unloaded and stored in the storage yard.
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Figure 1.15 The process flow-diagram for the “ZLD system”, installed at Bodal Unit
VII, for treatment of the neutralized ‘mother liquor’ obtained from the H-
Acid production process — which is aimed at achieving the goal of ‘zero

liquid discharge’ (ZLD).
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Figure 1.16 The process flow-diagram for the “ZLD system”, installed at Bodal Unit
VII, for the treatment of the effluent from the Vinyl Sulphone production
process — which is aimed at achieving the goal of ‘zero liquid discharge’

(ZLD).
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The freshwater for scrubbing is sprayed with the help of venturi mechanism into the Wet
Scrubber; to drive moisture from the fine droplets created at the top of the Scrubber.
Apparently, as the fine droplets descend in the columnar structure of the Wet Scrubber, the
hot air ascending in the column helps in driving the moisture out of the fine droplets. In
fact, the ascending hot air (loaded with fine particulate matter, Acetic Acid or Ethylene

Glycol, efc.) is sourced from the outlet of the Cyclone Separator.

The resulting slurry, collected at the bottom of the Wet Scrubber, is allowed to settle for a
suitable period and the supernatant liquid is further subjected to Spray Dryer. The settled
mass at the bottom of the Wet Scrubber is removed and stored separately in the storage

yard.

The wet slurry collected from the bottom of the Wet Scrubber is stored separately in the
storage yard until free liquid oozes out of the pile. Subsequently, the damp slurry is sent
periodically to the authorized CHW-TSDF for landfilling (final disposal as permitted by
GPCB in the consent). Similarly, the dry ashes unloaded from the Spray Dryer and Cyclone
Separator are periodically sent to the authorized CHW-TSDF for landfilling (final disposal
as permitted by GPCB in the consent).

Critical Comments on the ZL.D Systems: The effluent emitted from both the production

plants is then subjected to various unit operations and unit processes in their respective
Zero Liquid Discharge (ZLD) systems — which might result in their subsequent chemical

transformations and most of those compounds will end up in the Spray Dryer ash.

Of all the compounds mentioned in Table 1.8, the possible transformation products of

Acetyl Sulphonyl Chloride (ASC), are especially worrisome; since the chlorinated

compounds such as ASC, when subjected to low temperature processes such as spray

drying (conducted at 640°C) tend to form extremely toxic and hazardous gaseous pollutants

known as ‘Dioxins’ and ‘Furans’. How, when and up to what extent are these extremely

toxic pollutants formed in any pyrolytic unit operation (in this case the Spray Dryer) is not

completely understood yet — but, they are surely synthesized (the by-products of pyrolytic

action) even in the situations wherein the chlorinated pollutants in trace quantities are

subjected to pyrolytic processes.

Therefore, all over the world, no regulatory agency permits the presence of chlorinated

compounds in any pyrolytic unit operation — unless a longer retention time is designed in
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the hot zone and the hot zone is maintained at extremely high temperature. As a result, the
regulatory framework for disposing of the chlorinated organic compounds insists

destruction of these compounds only in a properly designed incinerator.

As per the hazardous waste-related regulations and rules, over the past two decades,

demand for use of the scientifically designed incinerator, having extremely hot incineration

zone and more than adequate retention time in the hot zone.

The author of this report is surprised to notice that the so-called “Spray Dryers” (employed

for the H-Acid production plant as well as for the Vinyl Sulphone production plant) in
Bodal Unit VII are being operated at 640°C! Nobody noticed the presence of toxic organic

pollutants in the concentrated liquids subjected to pyrolytic conditions?

The author of this report is even more concerned about permitting the use of wrong

terminologies for the equipment provided in the system to achieve the so-called “Zero
Liquid Discharge (ZLD)” status. In the considered opinion of this author, the “ZLD
system”, “Wet Scrubber” and “Spray Dryer” are the misnomers and (in fact) are

misleading!

As shown in Figure 1.15 and Figure 1.16, the so-called “Wet Scrubber” is scrubbing the
hot gases having finer fly-ash particulates, chemical particulates, and gaseous pollutants
exhausted from the Cyclone Separator. It is interesting to note that this “Wet Scrubber” is
generating loads of oozing wet residue — which is blended with the residue from “Spray

Dryer” and disposed of in the hazardous waste landfill.

Also, in the so-called “Spray Dryer”, the concentrated liquid from MEE and bottom of the
“Wet Scrubber” is spray dried at 640°C. Typically, the purpose of Spray Dryer is to
evaporate water at lowest possible temperatures (to achieve heat energy economy) from the
concentrated liquid droplets and the resulting dry particulate matter settles at the bottom of

Spray Dryer.

Classically, the Spray Drying operation is conducted only to dry out the moisture from
concentrated liquid droplets. The real purpose of maintaining 640°C temperature in Spray
Dryers devised in case of Bodal Unit VI, is to thermally decompose organic pollutants
(e.g. thermal decomposition of Acetic Acid in case of H-Acid production and thermal

decomposition of Ethylene Glycol in case of Vinyl Sulphone production).
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Therefore, the author of this report is of the opinion that the real name for the so-called

“Spray Dryer” should be the “Incinerator”. It must also be noted here that there is no

provision of any air pollution control for cleaning the exhaust of “Wet Scrubber”.

In sum, the most important alteration, that must be implemented is regarding the use of the

so-called “Spray Dryers” — which are operated at 640°C. Such polluting unit operations

must be discontinued. Instead, the scientifically designed Dryers should be installed (if

necessary) to dry the concentrated slurries obtained from the MEE and the bottom of the

Spray Dryers as well as the wet residue obtained from the so-called “Wet Scrubbers”.

In addition, the misleading names of the unit operations installed as part of the so-called

“ZLD system” must be corrected, both, by Bodal Unit VII as well as GPCB in their consent

issued to the company. By permitting and continuing the misleading terminology, the

several shortcomings in the current ZLD systems, from the perspective of environmental

and work safety norms. have not been noticed for several years.

1.16 Critical Comments on the Management of
Solid Hazardous Wastes

As discussed earlier, many categories of hazardous wastes are generated through the H-
Acid and Vinyl Sulphone production processes (refer to Sections 1.2 through 1.6). In
addition, hazardous wastes are generated in the Zero Liquid Discharge (ZLD) systems of,
both, H-Acid and Vinyl Sulphone production plants (as discussed above in Section 1.15)
and in the Effluent Treatment Plant (refer to Section 1.17).

Table 1.19 presents the comparison of the quantities of various Solid Hazardous Wastes
generated from H-Acid and Vinyl Sulphone production plants, the Effluent Treatment Plant
as well as from both the Zero Liquid Discharge (ZLD) systems. The comparison has been
made between the quantities reported by Bodal Unit VII and the respective estimates made
by IITB for three-year production data i.e. for 2018-19, 2017-18 and 2016-17. The
quantities estimated by IITB are highlighted in blue text. The graphical comparison of

these estimations is depicted in Figure 1.17-

Further, it can be observed from the Table that the categorically separate data for the

hazardous waste generation (i.e. Gypsum from H-Acid production, Gypsum Sludge from
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Neutralization in H-Acid ZLD system, and Gypsum from Neutralization in ETP) have not
been provided by Bodal Unit VII — which is recorded in the Table. Instead, a grand total
of the total Gypsum Sludge generation has been reported by Bodal Unit VII.

It is noteworthy (as seen from the Table) that although the production quantities of H-Acid
and Vinyl Sulphone are comparable corresponding to the financial years 2018-19, 2017-18
and 2016-17; the reported variability (by Bodal Unit VII) of the respective hazardous waste
quantities for the two years is remarkable. This exercise is undertaken to analyse the margin
of difference between the quantities reported by Bodal Unit VII and the estimated values

by IITB team.

Further, Figure 1.18 presents the co-relation between the values of the Total Hazardous
Waste generation for three years estimated by IITB and the corresponding values reported
by Bodal Unit VII. The comparison has been made between the quantities reported by
Bodal Unit VII and the respective estimates made by IITB for three-year production data
i.e. for 2018-19, 2017-18 and 2016-17. It is evident from the Figure that the theoretical
estimates (prepared by the author of this report) for the three years are more than those
reported by Bodal Unit VII. The line having 1:1 slope, placed on the Figure, provides a
visual impression of the same. In addition, the data were processed through linear
regression, that yielded the slope of 0.67 for the best-fit line “y = mx”. The exceptionally
high coefficient of determination (R? = 0.99) for this regression suggests that the co-relation

is indeed significant.

Upon the closer inspection of Table 1.19, it appears that the Spray Dryer ashes from, both,
Zero Liquid Discharge systems (cumulative values for H-Acid and Vinyl Sulphone) have
been systematically reported on the lower side. For example, the production quantities of
both H-Acid and Vinyl Sulphone in 2018-19 are comparable with those reported in 2017-
18 by Bodal Unit VII. However, the quantity of cumulative Spray Dryer ashes in the year
2018-19 is approx. 55% lower than the theoretical quantity estimated by the IITB team!

There is no logical reason to explain this discrepancy (refer to Table 1.19).

129



520

Table 1.19 Comparison of the quantities of various Solid Hazardous Wastes generated
from H-Acid and Vinyl Sulphone production plants, the Effluent Treatment
Plant as well as from both the Zero Liquid Discharge (ZLD) systems. The
comparison has been made between the quantities reported by Bodal Unit
VII and the respective estimates made by IITB for three-year production
data i.e. for 2018-19, 2017-18 and 2016-17.

Quantity Quantity Quantity Quantity Quantity Quantity
Product-wise jenoped estimated ST estimated | TP el estimated | Current
Sr. Description of by !30dal by IITB 137 B odal by IITB by !30dal by IITB Route
Unit VII Unit VII Unit VII .
# Hazardous for for for for for for for Final
Wastes 2018-19 2018-19 2017-18 2017-18 2016-17 2016-17 | Disposal
5 _ MT -
MT) MT) (MT) MT) (MT) (MT)
1 prl:(-l?lz?on 1,783 1,670 1,777
Gypsum Sludge
frode'ACid 21,677 23,313 c ‘
production (Combined (Combined cmen
s (Regulatory of 1.1 +1.2 LIS of 1.1 +1.2 LLTEE, 24,801 11,485 Industry
Waste +2.1) +2.1)
Category 26.1)
Gypsum Sludge
from CHW-
Neutralization in Not Not TSDF
H-Acid ZLD . . Not
1.2 system provided 1,904 provided 1,783 o 1,897 and / or
(Regulatory separately separately Cement
Waste Industry
Category 35.3)
Iron Sludge
from H-Acid
1.3 |  production 10334 | 3,222 2867 | 3,017 | 2440 | 3210 | Coment
(Regulatory Industry
Waste
Category 26.1)
2 V‘[‘)‘rytl)dsl‘l‘ig';ﬁ“e 2,376 2,239 2,267
Gypsum from
Neutralization in
ETP
2.1 R NA NA NA NA NA NA NA
Waste
Category 35.3)
Spray Dryer
Residues
(Ashes) from H-
Acid and Vinyl 95 8 1,410 CHW-
2.2 | Sulphone ZLD 902 2,007 (Uwgiverger 1,886 (Only 1,952
systems * Incinerator) TSDF
(Regulatory Spray Dryer)
Waste
Category 37.2)
gﬂrl:gzn V(VD‘}ST“)’ 32914 | 18,659 | 27.138 | 17,480 | 28650 | 18,544
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Comparison for 2018-19
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Figure 1.17 Graphical representation of the co-relation between the values of the Total
Hazardous Waste generation for three years estimated by I[ITB and
corresponding the values as reported by Bodal Unit VII. The Total
Hazardous Waste generation consists of the yearly quantities of the
Hazardous Wastes generated from H-Acid and Vinyl Sulphone production
plants, the Effluent Treatment Plant as well as from both the Zero Liquid
Discharge (ZLD) systems (as seen in Table 1.19). The comparison has
been made between the quantities reported by Bodal Unit VII and the
respective estimates made by IITB for three-year production data i.e. for
2018-19, 2017-18 and 2016-17.
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Figure 1.18 The co-relation between the values of the total hazardous waste generation
for two years estimated by IITB and the corresponding values reported by
Bodal Unit VII. The comparison has been made for two-year production
data i.e. for 2018-19 and 2017-18.
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The production quantities of H-Acid and Vinyl Sulphone in 2017-18 were 1,670 MT and
2,239 MT, respectively; whereas the production quantities of H-Acid and Vinyl Sulphone
in 2016-17 were 1,777 MT and 2,267 MT, respectively. With approx. 100 MT more H-
Acid production and a comparable Vinyl Sulphone production in 2016-17 than in 2018-19,
how did the Spray Dryer ash generation increase by approx. 500 MT in 2016-17?

Further, there is an erractic trend in reporting of the Iron Sludge Generation from H-Acid
production process. For example, the production quantities of H-Acid and Vinyl Sulphone
in 2018-19 were 1,783 MT and 2,376 MT, respectively; whereas the production quantities
of H-Acid and Vinyl Sulphone in 2017-18 were 1,670 MT and 2,239 MT, respectively. For
very comparable production of H-Acid and Vinyl Sulphone in the two years, the generation
of Iron Sludge is reported as 2,867 MT in 2017-18 and a surprising 10,334 MT in 2018-19.
There is no logical reasoning explaining this ,almost 3.6 times, over-reporting of the

generation of Iron Sludge for a very comparable production quantities!

Critical Comments on the Generation of Distillation Residue: The distillation residue

is the “distillation bottoms” which is produced in the purification stage in the f-Naphthol
production process. This residue is stored temporarily on-site and eventually disposed of

at the authorized CHW-TSDF. It is subjected to incineration at the CHW-TSDF.

The production of f-Naphthol during the three years, 2018-19, 2017-18, and 2016-17, were
4034 MT, 3,182 MT, and 4,460 MT respectively. As seen from the detailed mass balance
in Figure 1.8, an estimated 4 Kg of distillation bottoms / residue is generated per Ton of 8-
Naphthol production. Thus, the theoretical estimates for the distillation bottoms / residue
generated in the three years, 2018-19, 2017-18, and 2016-17, were 16 MT, 13 MT, 18 MT
respectively. In contrast the values reported by Bodal Unit VII for 2018-19, 2017-18 were
41 MT and 14 MT respectively.

Although the theoretical estimate and reported value for 2017-18 are comparable, the
reported value in 2018-19 is 2.5 times higher than the theoretical estimates! In addition to
this, no value for distillation bottoms / residue is reported for 2016-17. Was distillation not

performed in 2016-17?

The whole scenario expressed in the above paragraphs paints a grim and worrisome image

about the management of the solid hazardous wastes by Bodal Unit VII.
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Concluding Remarks: The author of this report would like to express his appreciation for

the efforts made by Bodal Unit VII in providing the inputs requested by IITB team from
time to time and have always cooperated in answering the doubts and queries of IITB team.
However, the author of this report is disappointed while noticing that the production
processes as well as ZLD systems and ETP have not been operated by Bodal Unit VII as

per the best practices expected of them.

As stated earlier, the most important alteration, that must be implemented is regarding the
use of the so-called “Spray Dryers” — which are operated at 640°C. Such polluting unit
operations must be discontinued. Instead, the scientifically designed Dryers should be

installed (if necessary) to dry the wet residue.

In addition, the misleading names of the unit operations installed as part of the so-called
“ZLD system” must be corrected, both, by Bodal Unit VII as well as GPCB in their consent
issued to the company. By permitting and continuing the misleading terminology, the
several shortcomings in the current ZLD systems, from the perspective of environmental

and work safety norms, have not been noticed for several years.

In summary, in the light of the recommendations made at the end of the preceding section
(Section 1.15) on improvements and alterations in the ZLD systems for H-Acid and Vinyl
Sulphone plants, the scenario with respect to the generation and disposal of hazardous
wastes, too, will alter. This aspect should be understood and acted upon by Bodal Unit VII
as well as GPCB and VECL. Table 1.20 depicts the highlights of the desired actions

recommended for alterations and improvements in the H-Acid and Vinyl Sulphone

production processes as well as their respective ZLLD Systems aimed at minimization of

quantitates and impacts of hazardous wastes.
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The highlights of the desired actions recommended for alterations and

improvements in the H-Acid and Vinyl Sulphone production processes as
well as their respective ZLD Systems aimed at minimization of quantitates
and impacts of hazardous wastes.

Present
Sou'rce.e & Fraction Future Desired Scenario based on the
Sr. No. Df:scrlptlon of 0 Recommended Alterations & Improvements
Solid Hazardous Current 5 5
A in Production Processes & ZLD Systems

Waste Disposal

Route
1 H-Acid production

1.1 Gypsum Sludge 59% w/w | Recommendation: Implement the Solvent Extraction and
from H-Acid Distillation technology in place of the existing Neutralization step in
production Cement | the production process (Long Term)

(Regulatory Waste Industry | Effect: Elimination of Gypsum Sludge generation from H-Acid
Category 26.1) production.

1.2 Gypsum Sludge 15% w/w | Recommendation: The H2SOs-bearing filtrate (mother liquor)
from Neutralization generated after Isolation step is neutralized. Filter the resulting
in H-Acid CHW- Gypsum Sludge and concentrate the filtrate in MVR / MEE (in the
ZLD system TSDF and | modified ZLD system). This concentrated liquid must be further
(Regulatory Waste / or processed in the Spray Dryers operated at much lower temperature
Category 35.3) Cement in the modified ZLD system. The resulting solids (dry salt and / or

Industry | slurry), thus obtained, should be sent for incineration in authorized
CHW-TSDF. Alternately, the possibility of sending the
concentrated liquid obtained from MVR / MEE to the incinerator in
CHW-TSDF may be explored and implemented; subject to the
techno-economic considerations. (Short Term)

Effect: The concentrated effluent from H-Acid production will now
be processed in the modified ZLD system.

1.3 Iron Sludge from 16% w/w | Recommendation: Implement the Catalytic Reduction technology
H-Acid production in place of the existing Reduction step which currently utilizes
(Regulatory Waste Cement Bechamp reduction in the production process (Long Term)
Category 26.1) Industry | Effect: Elimination of Iron Sludge generation from

H-Acid production.
2 Vinyl Sulphone production

2.1 Gypsum from N.A. N.A.
Neutralization in
ETP (Regulatory
Waste Category
35.3)

2.2 Spray Dryer 10% w/w | Recommendation: The use of existing Spray Dryers operated at
Residues (Ashes) 500°C in the ZLD systems of H-Acid and Vinyl Sulphone
from H-Acid and CHW- production plants should be discontinued with priority. Instead, the
Vinyl Sulphone ZLD TSDF concentrated liquid must be further processed in the Spray Dryers
systems (Regulatory operated at much lower temperature in the modified ZLD system.
Waste Category The resulting solids (dry salt and / or slurry), thus obtained, should
37.2) be sent for incineration in authorized CHW-TSDF. Alternately, the

possibility of sending the concentrate obtained from MVR / MEE to
the incinerator in CHW-TSDF may be explored and implemented;
subject to the techno-economic considerations. (Short Term)
Effect: Discontinue the operation of the Spray Dryers in the
existing ZLD systems operated at 500°C.

100% All the above recommendations, when implemented, will lead to a

decrease of the total hazardous waste generation in the range of 40-
80%.
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1.17 Assessment of the Effluent Treatment Plant

The Technical Details on the ETP: The Effluent Treatment Plant (ETP) at Bodal Unit

VII has a capacity of treating 474 KLD of industrial effluent generated in the plant as well
as from various housekeeping and maintenance activities (such as reactor washing, floor
washing, efc.). The schematic flow diagram of the Effluent Treatment Plant (ETP) operated

in the batch-wise mode is presented in Figure 1.19.

Description of the Effluent Treatment Plant (ETP): As seen in Figure 1.19, the ETP

has physico-chemical as well as biological treatment units for treating the effluent. The
waste effluent from the Dyes production plants from three sources (Dyes Inlet 1, Dyes Inlet
2, and Dyes Inlet 3) is collected in the Dye mix collection tank. This also includes the floor

flushing and reactor washing wastewaters from the Dye production units.

This is followed by Equalization Tank-1 and Equalization Tank-2 for equalization of the
flowrates. The sewages from the canteen / dining hall / general workplace areas are let into

the Equalization Tank-2.

The Equalization Tank-2 is followed by a ‘S-stage Fenton-based Treatment system’, or
simply, ‘Fenton Treatment system’ for destruction of COD and removal of colour from the
Dye wastewaters. In the first stage of the Fenton Treatment system, Ferrous Sulphate
(FeSOy) is added to the reactor with continuous aeration. The Ferrous Sulphate is a part of
the ‘Fenton Reagent’ and acts as the catalyst for efficient oxidation, and subsequent

destruction, of the organic matter and the azo bonds leading to removal of colour.

The second stage of the Fenton Treatment system is dosing the solution with Sulphuric
Acid (H2SO4) to maintain the pH between 4 and 4.5. The third stage introduces the other
part of the Fenton Reagent i.e. Hydrogen Peroxide (H2O2) which acts as the oxidizing agent.
The fourth stage is an intermediate stage provided with continuous stirring to ensure
completion of the reaction. The fifth and final stage of the ‘Fenton Treatment system is the
neutralization of the excess acidity by using hydrated lime. After neutralization, the

effluent is sent to the Flash Mixer.

In the Flash Mixer, catanionic and anionic polymers are added for coagulation and
flocculation followed by rapid mixing. Thus, the suspended particles are removed from

the effluent. The effluent is then sent to the Settling Tank.
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Figure 1.19 Flow diagram of the Effluent Treatment Plant at Bodal Unit VII
operated in the batch-wise mode
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The underflow of the Settling Tank-1 is sent for Filtration of the settled solids. The sludge
so obtained from the Filtration is then sent to CHW-TSDF for final disposal. The overflow
of the Settling Tank-1 is sent to the Settling Tank-2. This is the beginning of the Biological

Treatment System.

The overflow of the Settling Tank-2 is then sent to the first part of the Biological Treatment
System which is the Aeration Tank. In the Aeration Tank, the effluent is treated with a
bacterial consortium with continuous aeration for the purpose of colour removal and COD
degradation. The underflow of the Aeration Tank is sent back to the Filtration unit for
removal of the biological sludge. The sludge thus obtained is sent to the CHW-TSDF for

final disposal. The overflow of the Aeration Tank is sent to the Secondary Settling Tank.

The overflow of the Secondary Settling Tank is then sent to the Holding Tank before Sand
and Carbon Filtration. In this tank, the high TDS wastewaters such as boiler blowdown
and R.O. reject are added. This is followed by Carbon and Sand Filtration for removal of

odour or remaining colour.

Finally, the treated wastewater is transferred to the final holding tanks from where it is

discharged into the VECL channel.

Performance Assessment of the ETP:

Table 1.21 shows the results of the of water quality analysis of samples collected stage-
wise from the Effluent Treatment Plant of Bodal Unit VII collected on 22 October, 2019
during 14:08 and 14:27 hours. The stage-wise analysis of the water quality based on
multiple relevant parameters was performed in order to study the changes in water quality
stage-by-stage. The water quality analysis parameters in this study are: pH, Chemical
Oxygen Demand (COD), Ammonia Nitrogen (NH3-N), Total Suspended Solids (TSS), and
Total Dissolved Solids (TDS). The discharge norms set by GPCB and VECL are also

mentioned at the bottom of the table for each parameter.

The sampling points for the stage-wise analysis of the ETP which are mentioned in the
schematic flow diagram in Figure 1.19 are concurrent with the Sr. No. of the particular
treatment unit in the ETP as mentioned in Table 1.21 (e.g. Sr. No. 1 in Table 1.21

corresponds to sampling point S1 as shown in Figure 1.19).
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Table 1.21 The results of the of water quality analysis of samples collected stage-wise
from the Effluent Treatment Plant of Bodal Unit VII collected on 22 October,
2019 during 14:08 and 14:27 hours.

Sr. Treatment Uit oH | COD NV Tss | TDS | Colour
No. ETP (mg/L) (mg/L) (mg/L) (mg/L) (Pt Co)
S1 Dye 1 & 2 mix inlet (acid) | 7.08 | 2,324 7.84 40 - 3,196
S2 Dye 3 inlet (acid) 8.53 | 2,388 6.72 42 - Over
limit
S3 Dye 1,2 & 3 mix 84 | 2,499 7.28 46 - 3,485
S4 Equalization tank - 1 7.64 | 2,977 19.04 316 6,904 3,397
S5 Equalization tank - 2 7.52 | 1,814 10.08 144 7,512 3,299
S6 Fenton - F1 Add FeSo, 6.77 | 1,878 | 42.56 - - 3,341
S7 Fenton - F2 Add H,S0, 2.11 | 4,776 25.2 - - 3,282
S8 Fenton - F3 Add H,0, 2.13 | 3,629 | 55.44 - - 1,257
S9 Fenton - F4  Aeration 2.21 | 1,830 53.2 - - 1,448
S10 Fenton - F5 Add ca(oH), 6.61 | 1,480 56.56 - - 3,028
S11 Flash mixer 7.01 - - - - -
S12 | Primary settling tank 6.84 | 274 43.12 18 - 262
S13 AIS overflow 7.18 - - - - -
S14 AIS aeration 7.35 - - - - -
S15 Carbon & Sand Filter 7.33 113 42 12 - 110
Feed Sump
S16 Final sump 7.55 166 38.08 14 - 142
GPCB Emission Limit 6.5-| 250 50 100 5,000 100
8.5

* The Final sump is leading to the eftluent discharge point into the VECL channel.

The IIT Bombay team visited Bodal Unit VII during the VECL channel shut down for
maintenance and upkeep. This is a once-yearly activity undertaken by VECL wherein the
entire channel is opened up, cleaned and other operational and maintenance activities are
undertaken over a period of 4-5 days. Hence, the industries cannot discharge their treated
effluent into the VECL channel during this time, and must store the effluent inside the
premises of the plant until the channel is back in operation. During this VECL channel
shutdown period, Bodal Unit VII shut down production after the first two days of the

shutdown in order to perform their own maintenance activities.
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Reportedly, the Effluent Treatment Plant was not operational during this shutdown period.
Thus, the only samples obtained from the ETP of Bodal Unit VII during this visit was from
the ‘Equalization Tank-1" and ‘Final Sump’. Table 1.22 shows the results of the analysis
of wastewater sample (selected parameters) collected on 27 February, 2020 from
‘Equalization Tank-1" and ‘Final Sump’at the Effluent Treatment Plant of Bodal Unit VII
during the shutdown period (24 — 28 February, 2020). It was reported that the stored
wastewater was the raw wastewater stream collected during the first two days of the
shutdown period — while completing the ongoing batches in the beginning of shutdown

period.

It can be observed that the values of the parameters in Table 1.22 are comparable with the
ones reported in Table 1.21 — which were the values of the salient water quality parameters

observed during the course of normal operation of the production plants.

Further, Table 1.23 presents the comparison of the results of analyses of the wastewater
samples collected at selected stages from the Effluent Treatment Plant (ETP). Bodal Unit
VII collected samples on three different dates and VECL collected samples on 22 October,
2019.

Table 1.22 The results of the analysis of wastewater sample (selected parameters)
collected on 27 February, 2020 from ‘Equalization Tank-1’and the ‘Final
Sump’ at the Effluent Treatment Plant of Bodal Unit VII during the shutdown
period (24 — 28 February, 2020). It was reported that the stored wastewater
was the raw wastewater stream collected during the first two days of the
shutdown period — while completing the ongoing batches in the beginning of
shutdown period.

Treatment Unit
in Date Time | pH
ETP

COD TSS Colour | NH3;-N
(mg/L) (mg/L) (pt.co) (mg/L)

Equalization Tank-1 | 27/02/2020 | 17:16 | 8.98 | 2,726 123 3,696 | 15.12

Final Sump 27/02/2020 | 17:16 | 8.06 238 20 &9 12.32
GPCB Emission 6.5 - 250 100 100 50
Limit 8.5
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Table 1.23 The comparison of the results of analyses of the wastewater samples
collected at selected stages from the Effluent Treatment Plant (ETP). Bodal
Unit VII collected samples on three different dates and VECL collected
samples on 22 October, 2019.

Bodal Bodal Bodal
Samples collected & analysed by: Unit VII Unit VII Unit VII VECL
Date of Sampline: 19/10/2019 | 20/10/2019 | 21/10/2019 | 22/10/2019
PIRSE 1 Shift 11 Shift IT Shift IT Shift IT
131(;' Treatment Unit in ETP Colour (Pt. Co./ Hazen)
1 Equalization tank 65,000 72,000 60,000 3,397
2 Primary Clarifier Outlet - - - 262
3 Aeration Tank - - -
4 Secondary Clarifier Outlet - - -
5 Carbon & Sand Filter 180 180 160 110
Feed Sump
6 Final Holding Tank 90 80 85 142
7 GPCB Emission Limit 100 100 100 100
131(;' Treatment Unit in ETP COD (mg/L)
1 Equalization tank 3,360 2,880 2,120 2,499
2 Primary Clarifier Outlet 576 542 416 274
3 Aeration Tank - - - -
4 Secondary Clarifier Outlet 432 464 368 -
5 Carbon & Sand Filter 368 300 336 113
Feed Sump
6 Final Holding Tank 176 176 160 166
7 GPCB Emission Limit 250 250 250 250
132' Treatment Unit in ETP TDS (mg/L)
1 Equalization tank 5,810 5,630 5,310 6,904
2 Primary Clarifier Outlet 5,630 5,410 5,110 -
3 Aeration Tank - - - -
4 Secondary Clarifier Outlet 5,410 5,220 5,010 -
5 Carbon & Sand Filter 5.110 5.110 4,980 )
Feed Sump
6 Final Holding Tank 4,890 4,890 4,430 -
7 GPCB Emission Limit 5,000 5,000 5,000 5,000
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Critical Comments on the Discrepancies between the Claims & Performance of ETP:

Comment 1: The R.O. units transfer the entire TDS to ETP: As stated earlier, the dyestuff

manufacturing processes at Bodal Unit VII make use of R.O. systems to separate the
product (dye) from the other dissolved entities and unreacted reactants. The product dyes
(in the form of corresponding salts) are organic compounds typically having high molecular
weight whereas the other salts have lower molecular weights. The concentrated stream
from the R.O. system, thus, contains the product dye and the permeate stream contains the
dissolved salts (mostly NaCl) which contribute to TDS. The permeate stream from the

R.O. units is subsequently sent to the ETP for further treatment and disposal.

This has further implications in the context of interpretation of the performance data of
ETP. For the sake of completeness and in order to provide a ready reference, Table 1.17
has been reproduced below. The first part of Table 1.17 presents the theoretically estimated
stream-wise contributions of the various sources of wastewaters received in the

Equalization Tank of ETP.

Also, the theoretically estimated stream-wise contributions of the wastewater streams

received at the Final Tank in the ETP (before disposal) are presented in the second part of

the Table. In both parts of the Table, the estimated composite concentrations are compared
and contrasted with the data reported by Bodal Unit VII corresponding to the selected water

quality parameter.

It is the considered opinion of the author of this report that the information reported by
Bodal Unit VII on the performance of R.O. units in dyestuff production plants was either
not accurate or the R.O. units provided in the production plants are not designed properly

and also not operated in a scientific manner.

Neither the R.O. units can generate the so-called “permeate stream” having TDS in the
neighbourhood of 20,000 mg/L (as reported by Bodal Unit VII to IITB); nor the R.O. units

will produce the concentrated stream free from undesirable unreacted reactants.

In sum, frankly, the author has not understood the operation of R.O. units in the production
process for dye manufacturing (the way it was reported to IITB team). In any case,
something is seriously wrong with reported performance as well as the reported

composition of permeate stream.
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Table 1.17 The theoretically estimated stream-wise contributions of the various sources
of wastewaters received in the Equalization Tank of ETP. Also, the
theoretically estimated stream-wise contributions of the wastewater streams
received at the Final Tank in the ETP (before disposal) are presented in the
second part of the Table. The estimated composite concentrations are
compared and contrasted with the data reported by Bodal Unit VII

corresponding to the selected water quality parameter.

Treated stream

Estimated
Source-wise
Source of Production Average Daily .
Wastewater Limit as Daily Maximum E;f:::‘ize_d
Sr. No. | Received in ETP | per GPCB | Permissible | Wastewater . Remarks
. . wise TDS
Equalization consent Production to ETP (mg/L)
Tank (MT/M) (TPD) | Equalization &
Tank
(KLD)
1 RB-5 production 1,250 41.10 35 43,100 Estimated
2 | RRAD9S 500 16.44 18 62,300 | Estimated
production
3 AB'le. 1,250 41.10 182 119,000 Estimated
production
4 Boiler Blowdown - - 10 2,500 Estimated
5 Sewage - - 20 400 Estimated
Estimated in
Equalization - - 384 84,333 Estimated
Tank
Reported by 435.10
Bodal Unit VII t,T'"S v 18
. . . 1mes lower
;{1 Eguallzatlon than the Reported
an estimated
(21/10/2019) value!

from ETP

6 brought to the 384 84,333 Estimated
Carbon and Sand
Filter Feed Tank
Reject stream .

7 s OJm Boilo R O, 60 94,600 | Estimated
Reject stream

8 from Sulphur 0 0 Assumed
Plant R.O.
Estimated at the
outlet of the 474 444 85,719 Estimated
ETP
Reported by 3_’7:50
Bodal Unit VII t:;‘;: ;zvzvzr
at the outlet of than the Reported
ETP estimated
(21/10/2019) value!
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Comment 2: The existing ETP has no capability of removing TDS:

It must be noted that, based on the principles of wastewater treatment engineering!, the
total dissolved salts (TDS, mg/L) is a conservative parameter of wastewater quality. In
other words, physico-chemical and biological treatments would typically denature,
degrade, remove, or decrease COD (not TDS easily). The specific operations required for

removal (or minimization) of TDS are not employed in the ETP of Bodal Unit VII.

In summary, the author of this report cannot hide his astonishment regarding the claims

made by Bodal Unit VII on the progressive treatment for TDS when it is clear that the

technology employed for treatment of wastewaters in the existing ETP cannot possibly give

such remarkable results.

Comment 3: The capability of Fenton Treament for dye wastewater is questionable:

The Fenton Treatment makes use of the combination of Fe?*" and H,Oz (Fenton’s Reagent)
for achieving decolourization along with COD reduction through oxidation of the toxic
organic pollutants — which in this case are the dye molecules. At Bodal Unit VII, the Fe**
is supplied through Ferrous Sulphate (FeSQOj4) salt. For the action of Fenton Treatment, the
pH needs to be maintained between 3 and 3.5. This is achieved by addition of Sulphuric
Acid. FeSOg is added to acidified wastewater and subsequently H20O2 is added to the batch
reactor for oxidation of the organic pollutants. The performance of the Fenton Treatment,
typically, is goverened by the interplay of a variety of parameters including the inlet

concentration of dyes, pH, concentration of FeSOa, and concentration of H20».

It is well known that the decolorization efficiency of the Fenton Treatment decreases with
the increasing inlet concentration of dyes. The complexity of the system is known to be
extremely high when one is addressing a “mixture of dyes”. Although it is claimed by
Bodal Unit VII that the dosage of the Fenton Reagent is decided batch-by-batch, it must be
noted that this system is highly sensitive. As seen in Table 1.21, there is little to no removal
of colour throughout the Fenton Treatment. For example, the colour decreases from F1 to

F3 by nearly 50%, but by the end of the treatment at F5, it returns close to the original value

1 Arceivala, S. J. and Asolekar, S. R. (2006).
“Wastewater Treatment for Pollution Control” (3™ Edition, 14" Reprint),
McGraw Hill Education (India) Pvt. Ltd., New Delhi
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at the inlet of F1! This is evidence of the fact that there is improper design and handling of

the treatment system.

Further, another serious issuec to be addressed is the lack of calibration of addition of
quantity of H20O». It is known that excessive addition of H>O» actually leads to an increase
in the COD. In fact, this is the precise observation, as seen in Table 1.21, that COD

increases as treatment progresses from S8 to S10!

Different dyes need a different concentration of reagents in order to efficiently remove the
colour and COD. Thus, it is evident from the data that the reagents are being added in an
improper and unscientific manner. It appears that there is “over-addition” of Fenton
Reagents — which leads to increase in the COD. Interestingly, the five batch reactors
provided for Fenton Treatment in the ETP of Bodal Unit VII, in the end, do not seem to

achieve any decolourization (refer to Table 1.21)!

To say the least, the Fenton Treatment is known to be a complex web of inorganic and
organic reactions taking place in a batch reactor — the outcome of which can be vouched
for (up to some extent) after conducting a thorough treatability study and sizing the batch
operations as well as planning and sequencing them carefully. Even if the Fenton
Treatment works successfully, as explained earlier, the net result would at best be the
destruction of substitution on the organic molecules (referred to as the ‘chromophores’)
resulting in decolourization of the wastewater. The residual COD, however, of such treated
wastewater would most likely than not have a substantial residual COD — which may or

may not get degraded through a combination of anaerobic and aerobic treatment.

Hence, at Bodal Unit VII, the immediate upgradation of the Fenton Treatment system needs

to be taken up as the first priority. Further, the dye wastewater streams must be separated

at the respective sources and those segregated streams need to be given the Fenton

Treatment on the one-on-one basis by devising the dedicated monitoring facilities. It is the

considered opinion of the author of this report that the dyes manufacturing segment of

Bodal Unit VII, too, must be made Zero Liquid Discharge with priority.

In the light of the monitoring results presented in earlier in this section and taking into

consideration the science and technology of degradation of a mixture of dyes, dye

intermediates and a huge load of dissolved salts; to make Fenton Treatment work

successfully and also hoping that the Aerobic Biological Treatment to render further
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treatment is going to be a lost cause. It will be best to make this section of production plant

Zero Liquid Discharge and rule out the possibility of inadequate treatment.

Comment 4: The Aerobic Biological Treatment for dye wastewater is questionable: As

stated earlier, it is well-known that the bacteria-mediated degradation of dyes (for example,
Reactive Black-5, Reactive Red-195, or Acid Black-210) is possible to an extent in
presence of the so-called anaerobic process. Dyes do not degrade in aerobic environment
to the appreciable extent. However, upon degradation in anaerobic conditions, the further
degradation of the products of anaerobic reaction and the fragments of the colour-causing

entities can be made possible in aerobic conditions.

In other words, a properly designed anaerobic reactor followed by aerobic reactor, both,
having suitable microbial cultures will be able to degrade the wastewaters having Reactive
Black-5, Reactive Red-195, and Acid Black-210. It must be kept in mind, though, the
efficiencies of decolourization as well as degradation of fragments and degradation
products of such dyes are rather low. After best possible efforts, the leftover concentrations
of the colour causing entities will not only leave behind the objectionable colour in the

treated wastewater, but also are likely to result in high residual COD.

Summary Comment on ETP: It is the considered opinion of the author of this report that

the information reported by Bodal Unit VII on the performance of R.O. units in dyestuff
production plants was either not accurate or the R.O. units provided in the production plants

are not designed properly as well as are not operated in a scientific manner.

The author of this report has failed in understanding the processes in the ETP vis a vis the
performance data after each step (as presented in Table 1.21, Table 1.22, and Table 1.23).
One thing is, however, clear that this existing ETP is neither scientifically designed nor it

is capable of giving the desired performance, as prescribed by the GPCB in their consent.

The application of Fenton Treatment followed by Aerobic Biological degradation is neither
justifiable on the basis of the known Environmental Engineering Science nor the treatment
strategy established by Bodal Unit VII is scientifically designed or operated. It is
understood that the ‘aerobic biological wastewater treatment segment’ of the ETP is an
Activated Sludge Process; which cannot possibly treat the complex pollutant molecules in

presence of rather extremely high TDS with the help of the aerobic microbial culture.
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In the light of the monitoring results presented in earlier in this section and taking into

consideration the science and technology of degradation of a mixture of dyes, dye

intermediates and a huge load of dissolved salts; to make Fenton Treatment work

successfully and also hoping that the Aerobic Biological Treatment to render further

treatment is going to be a lost cause. It will be best to make this section of production plant

Zero Liquid Discharge and rule out the possibility of inadequate treatment.

The existing ETP should be superseded by building a new scientifically designed ETP. All

the process modifications suggested in the section on “Recommendations” at the end of
this report should be implemented and the resulting altered wastewater generated from the

modernized production plant must be subjected to the new ETP. The said modernized

newly constructed ETP shall treat the wastewaters generated by: R.O. Reject from Boiler

feed, blowdown from Boiler and Cooling Towers, Stormwater. All other flows shall be

treated in the ZLD systems for H-Acid production, Vinyl Sulphone production or Dye

manufacturing.

These recommendations pertaining to ETP should be implemented with priority because

the water in VECL channel has a dark colour and has rather high TDS and has several other
pollutants. If the pollution of the ocean is to be stopped, the stringent measures will have
to be implemented in each process plant, especially the ones that are engaged in the

manufacturing of H-Acid, Vinyl Sulphone, and other dyestuff and dye intermediates.

1.18 Assessment of the Sewage Treatment Plant

The IIT Bombay team visited Bodal Unit VII, it was given to understand that there is no
dedicated Sewage Treatment Plant (STP). Frankly, this is not at all acceptable! The task
of constructing new STP shall be undertaken with the utmost priority — which shall be based
on the modern technology. Dilution of the sewages (i.e. wastewaters generated from toilets,
bathrooms, and canteen / mess / dining hall) or percolating sewages into soak-pits after
giving some partial treatment or using partially treated sewages for irrigation / gardening
cannot be tolerated. There is huge amount of groundwater pollution, already existing in

the region including Dudhwada, Piludra, and Karakhadi.

In summary, a new STP must be constructed immediately using the modern technology.
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1.19 Significance of Modernization and Implementation of
Preventive Environmental Management

The International and Indian Scenarios:

Worldwide, it has been recognized over the past 3-4 decades that the production of dye
intermediates, especially H-Acid and Vinyl Sulphone, is extremely complex, inherently
polluting, and having several potential occupational health and safety hazards. Having
recognized this, many nations in the world (especially all the developed countries), by and
large, have banned the production of certain dye intermediates and dyestuff compounds 3-
4 decades back. In fact, many State Pollution Control Boards (SPCBs) in India have also
traditionally discouraged the manufacturing of dye intermediates and amino-naphthalene

sulphonic acid compounds, especially H-Acid and Vinyl Sulphone.

In fact, most dye intermediates, and specifically H-Acid, have been included in Europe’s
‘European Chemical Agency — ECHA’ (which was founded on 1 June, 2007) and the
USA’s chemical database issued under the ‘Toxic Substances Control Act— TSCA’ (which
was enacted on 11 October, 1976). Such declarations have had the great impact on the
choices made by the large and technologically advanced multi-national chemical
manufacturers. For example, BASF Colors & Effects GmbH, Germany, ceased

manufacturing of H-Acid in 2017.

Most H-Acid and Vinyl Sulphone production units in Europe and the USA were either shut
down or have decreased their production significantly in the recent years; in spite of their
categorical efforts of improving their work safety and environmental impacts. The pressure
from community and discouragement by the regulatory agencies have been typically the
drivers for diminishing the dyestuff and dye intermediates sector in Europe and the USA.
As a consequence, Asian countries, especially India and China, have emerged as the
world’s largest players in the dye intermediates and dyestuff compounds industry. This
industry, in its current form, has thrived in these Asian countries due to the comparatively

lax Environment Protection and Occupational Health & Safety laws.
The Issues Associated with the Indian Dyestuff and Dye Intermediates Sector:

In India, it is not a coincidence that the dyestuff and dye intermediates sector historically

flourished in the coastal regions because ocean, creek or estuary are the designated
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“receiving bodies” for final disposal (permitted by the respective State Pollution Control
Board). It is also observed that the regulatory agencies readily authorize the industries to
send their hazardous wastes for landfilling — as though the final disposal in landfill or
incinerator is the logical and environmentally defendable “final disposal” strategy for
hazardous wastes. It is the considered opinion of the author of this report that the situation
is indeed worrisome! Neither the industry would want to use the first-rate technology and
modernize the production facility nor the State Pollution Control Board would insist on

implementation of cleanest possible technologies and waste minimization.

The complexity of the H-Acid and Vinyl Sulphone production processes, and the resulting
environmental pollution due to the various unit operations and unit processes have been
outlined in this report. It is clear that these processes are inherently polluting since they
involve multiple reactions, wherein the complex structures of H-Acid and Vinyl Sulphone
are synthesized with the help of several organic compounds. As a result, several by-
products in significant quantities are generated — which must be separated and disposed of.
All the separation operations (unit operations) in these processes generate solid or liquid
pollution bearing a variety of toxic organic pollutants and some of the production steps

even generate gaseous pollution in the form of toxic gases.

Several studies have been conducted worldwide, and also in India, focussing the so-called
“terrestrial ecosystems” (i.e. natural land-based ecosystems) as well as ‘“aquatic
ecosystems” (i.e. natural water-based ecosystems); which have documented the irreversible
damages caused by the indiscriminate and chronic pollution. It is well understood now,
that the natural ecosystems on land and in water are delicately balanced — which can be
spoiled permanently due to the action of chronic pollution experienced by the respective
systems over a prolonged period. Clearly, sending the huge volumes of the treated
wastewaters having trace quantities of those toxic pollutants to aquatic and terrestrial
ecosystems (e.g. oceans, creeks, estuaries, rivers, lakes, or land application for irrigation)

cannot be considered the sustainable and environmentally defendable management action.
Comprehensive Actions for Minimizing the Health and Environmental Implications:

The health impacts associated with working in a dye intermediate manufacturing industry
are numerous, but are often shrugged off as being an ‘occupational hazard’. The major
known health impact on workers in the modern dye intermediate and dyestuff industry are

Contact Dermatitis and respiratory complications. Contact Dermatitis is mainly caused by
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handling chemicals capable of being an allergen / skin irritant — such as Naphthalene based

compounds, strong acids and strong alkalis.

The occurrence of respiratory complications in the dyestuff and dye intermediate sector is
common on account of highly acidic unit processes such as Sulphonation and Nitration.
These batch operations usually take a few hours to complete and the emission of sulphurus
and noxious gases takes place during almost the entire batch time. Moreover, this sector is
mostly dependent on manual labour for operations like addition of chemicals, cleaning the
filters, and bagging of the final product. Involvement in these operations is the main reason

for developing health issues such as Contact Dermatitis and respiratory complications.

It is the considered opinion of the author of this report that the current production processes
of H-Acid and Vinyl Sulphone have several work-safety, health, and environmental
implications. For example, on the basis of the detailed mass-balance performed in this

study for the production process of H-Acid (refer to Figure 1.2), the author of this Report

arrives at a shocking conclusion that the “Filter Loss” happens to be comprising of 299 Kg

of H-Acid per Ton production of H-Acid. It is neither believable nor economically and

environmentally sustainable. This reported loss of product is apparently sent eventually to

the landfill in CHW-TSDF. If this is the fact, the production process of H-Acid employed

by Bodal Unit VII is indeed a primitive and unacceptable process and provides enough

ground for considering banning it. This extremely polluting and wasteful process must not

be practiced!

Such polluting, dangerous and toxic production processes should not be allowed to continue

unless modernization of production plants for all products involving major process

innovations must be undertaken at once. In other words, as far as the chemical production

plants are concerned, the production processes must be genuinely ‘Zero Liquid Discharge’.

Also, some additional necessary measures must be implemented including sophistication

in measurement and control of vital reaction parameters, installation of a new modern

Effluent Treatment Plant (ETP) to take care of surface runoff and stormwater treatment as

well as installation of a new modern Sewage Treatment Plant (STP) for the treatment of

sewages. Finally, it must be emphasized that the interventions related to indoor air quality

and work-safety must be made the first priority while modernizing the production plants.
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1.20 Recommendations for Improvement

All the recommendations listed below are equally important. However, they are arranged

under several sub-headings for the sake of communication and for improving the clarity.
Short-term Recommendations for H-Acid plant:

1 In view of the kinetics-related issues as mentioned in the previous sections, the
automatic temperature control is strongly recommended. Process control
upgradation could lead to improvement of the process efficiency, and therefore, will
improve the profitability of the process. Further, it will also minimize

environmental pollution loads arising from the process.

2 In view of the thermodynamic and kinetics-related issues as mentioned in the
previous sections, installation of the sophisticated digital pH control
instrumentation as well as automated systems for acid / alkali addition are strongly
recommended. Not only it improves the product yield and profits, but it also

improves the process safety and decreases pollution.

3 The targeted short-term R&D will need to be conducted to assess the relative

benefits of using Acetic Acid over Sulphuric Acid in the Reduction process and

switch to Acetic Acid. This issue is important because it has, both, environmental

and commercial implications.

4  The targeted R&D will need to be taken up with high priority to evaluate how the
process of recycling of acidic effluent from Nitration step to Isolation step (and
filtrate used in the Reduction step) can be applied to the prevailing H-Acid
production process. The benefits of this alternate process are numerous and the
ultimate reduction of the environmental load bolsters the case for its applicability.
Along with this, the costs of purchasing the patent must be taken into consideration

if any.
Long-term Recommendations for H-Acid plant:

1 The targeted R&D will need to be conducted in order to determine whether the
application of a Thin Film Reactor will prove to be beneficial to the H-Acid

production process. The R&D of the proposed ‘separation, concentration, and reuse
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of the excess Sulphuric Acid’ must be taken up to determine the various
technological options and their applicability. = Comprehensive laboratory
experiments need to be conducted and the scientific evidence should be used to
make a decision.

2 Targeted R&D efforts are required in order to ascertain the application of the
Solvent Extraction and Distillation technology in the H-Acid production process.

3 Targeted R&D efforts are required in order to arrive at a cost-effective catalytic
reduction system catering to the scale of operation prevailing in this industry. These
efforts will not only increase the present yield and quality of H-acid production but
also eliminate the pollution problem due to high chloride and sulphate contaminate

wastewater streams generated from these reaction steps.

Short-term Recommendations for VS plant:

1 The targeted R&D must be performed to evaluate the relative benefits of using the

‘Falling Film Absorber’ in place of the current scrubbing system.

2 The targeted R&D, thus, will need to be performed in order to evaluate the
application of the technique of ‘contacting the reaction mass with cold H>SO4

before the Drowning step’.

3 The targeted R&D and trials must be conducted to determine the suitability of using
a centrifugal pump to transfer Ethylene Oxide from the tanker to storage tank and a

condenser to recover the Ethylene Oxide vapours.

4  The discharge to VECL can be completely stopped by sending the ‘Dilute Stream
from VS’ to the ZLD System and recovering water from the ‘Dilute VS stream’ and

also from the ‘Housekeeping water’ that is currently sent to the ETP.
Long-term Recommendations for VS plant:

1 The targeted R&D, therefore, will need to be conducted to evaluate the relative
benefits of increased selectivity by using Oleum and subsequent changes in mass

balance as well as cover the costs of purchasing the patent.
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2 The targeted R&D will need to be conducted to evaluate the applicability of the
novel technology and the particular modified Chlorosulphonation reactor in the
Vinyl Sulphone production process, as well as cover the costs of purchasing the

patent.

3 The targeted R&D will need to be conducted to evaluate the relative benefits of the
alternate processes of Vinyl Sulphone using different raw materials and the
subsequent reduction of the environmental load as well as the costs of purchasing

the patent.

4 Tt is clear that the mother liquor is subjected to several physico-chemical processes
in the so-called “ZLD system” installed in the Vinyl Sulphone production plant.
Bodal Unit VII has rather insufficient scientific data and scientific studies related
to the extent of Ethylene Glycol (or its derivatives) sent to Spray Dryer (and
ultimately to CHW-TSDF). Therefore, the accurate estimates of Ethylene Glycol
(or its derivatives) sent to Spray Dryer could not be estimated with reliable

accuracy.

In view of the above facts, the quick and targeted R&D is required to significantly
reduce the high COD of the mother liquor (especially addressing Ethylene Glycol)
emanating from the plant before subjecting it to MEE, and eventually disposing of
the Spray Dryer Ash in CHW-TSDF. The current practice is neither acceptable
from the environmental perspective, nor it is helping in attaining the goal of

achieving the so-called “Zero Liquid Discharge (ZLD)”.
Short-term Recommendations for f-Naphthol plant

1 In view of the kinetics-related issues as mentioned in the previous sections, the
automatic temperature control is strongly recommended. Process control
upgradation could lead to improvement of the process efficiency, and therefore, will
improve the profitability of the process. Further, it will also minimize

environmental pollution loads arising from the process.

2 In view of the thermodynamic and kinetics-related issues as mentioned in the
previous sections, installation of the sophisticated digital pH control

instrumentation as well as automated systems for acid / alkali addition are strongly
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recommended. Not only it improves the product yield and profits, but it also

improves the process safety and decreases pollution.

The targeted R&D will need to be conducted to evaluate the applicability of using
Solvent Extraction followed by concentration and distillation technology in the -

Naphthol production process, as well as cover the costs of purchasing the patent.

Long-term Recommendations for p-Naphthol plant

1

The targeted R&D will need to be conducted to evaluate the relative benefits of the
alternate processes using different raw materials and the subsequent reduction of

the environmental load as well as cover the costs of purchasing the patent.

Short-term Recommendations for Crude Synthetic Dyes

1

It is evident that the R.O. systems in the production facilities for dyes will have to
be upgraded to ensure that the permeate stream would not have high concentrations
of dissolved salts (TDS). This can be achieved by subjecting the permeate stream
to a dedicated ZLD facility in dye manufacturing plant.

In view of the kinetics-related issues as mentioned in the previous sections, the
automatic temperature control is strongly recommended. Process control
upgradation could lead to improvement of the process efficiency, and therefore, will
improve the profitability of the process. Further, it will also minimize

environmental pollution loads arising from the process.

In view of the thermodynamic and kinetics-related issues as mentioned in the
previous sections, installation of the sophisticated digital pH control
instrumentation as well as automated systems for acid / alkali addition are strongly
recommended. Not only it improves the product yield and profits, but it also

improves the process safety and decreases pollution.

A new and robust dye manufacturing process wastewater conveying system should
be constructed as per industry standards — which will be a closed pipe above-
ground, and divert all the wastewater to the ETP for treatment. This task must be

undertaken as the first priority.
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Recommendations Applicable to the Entire Production Plant:

1 The most important alteration, that must be implemented is regarding the use of the
so-called “Spray Dryers” — which are operated at 640°C. Such polluting unit
operations must be discontinued. Instead, the scientifically designed Dryers should
be installed (if necessary) to dry the wet residue obtained from the so-called “Wet
Scrubbers” (which in fact are the Spray Dryers). Pollution control measures to treat

the exhaust of the “Wet Scrubber” must be installed.

2 The misleading names of the unit operations installed as part of the so-called “ZLD
system” must be corrected, both, by Bodal Unit VII as well as GPCB in their
consent issued to the company. By permitting and continuing the misleading
terminology, the several shortcomings in the current ZLD systems, from the
perspective of environmental and work safety norms, have not been noticed for

several years.

3 The investigation team from IIT Bombay has taken a serious note of the current
state of housekeeping and maintenance and would recommend rather strongly that
the housekeeping and maintenance should be improved remarkably in the nearest
future. Adequate Personal Protective Equipment (PPE), uniform for all personnel,
labelling of equipment, tanks and pipelines should be taken up as the first priority
and serious efforts should be made to create the positive first impression.

4 The use of digital flowmeters at all the places in the plant where water is used is
recommended. The planning and implementation of this recommendation should
be expedited and taken up as the first priority.

5 A new stormwater drainage system should be constructed which will adequately
intercept the surface water and stormwater runoff as per industry standards and
divert the water to the ETP for treatment. Since the stormwater from this industry
will have COD contributed by highly recalcitrant organic compounds, under no
condition should the surface water runoff and/or stormwater runoff be let off into
the channel or the environment without treatment in the ETP first. Hence, a new
and robust stormwater collection and treatment system must be constructed to
intercept and treat the stormwater and surface water runoff as per industry

standards. This endeavour must be taken up as the first priority.
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6 The storage area of fly ash and sludge must be covered and must have a concrete
base surrounded by a leak-proof dike to collect the oozing water and any leachate.
The dike should be devised with pumping facility to transfer the liquid collected in
the dike to ETP for further treatment before disposal in the VECL channel. This
effort must be taken up as the first priority.

7 In the light of the recommendations made regarding the alterations in the ZLD
systems for H-Acid and Vinyl Sulphone plants, the scenario with respect to the
generation and disposal of hazardous wastes, too, will alter. This aspect should be
understood and acted upon by Bodal Unit VII as well as GPCB and VECL. Table
1.20 is reproduced here for ready reference — which depicts the highlights of the
desired actions recommended for alterations and improvements in the H-Acid and
Vinyl Sulphone production processes as well as their respective ZLD Systems

aimed at minimization of quantitates and impacts of hazardous wastes.
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The highlights of the desired actions recommended for alterations and

improvements in the H-Acid and Vinyl Sulphone production processes as
well as their respective ZLD Systems aimed at minimization of quantitates
and impacts of hazardous wastes.

Present
Sou'rce.e & Fraction Future Desired Scenario based on the
Sr. No. Df:scrlptlon of 0 Recommended Alterations & Improvements
Solid Hazardous Current 5 q
A in Production Processes & ZLD Systems

Waste Disposal

Route
1 H-Acid production

1.1 Gypsum Sludge 59% w/w | Recommendation: Implement the Solvent Extraction and
from H-Acid Distillation technology in place of the existing Neutralization step in
production Cement | the production process (Long Term)

(Regulatory Waste Industry | Effect: Elimination of Gypsum Sludge generation from H-Acid
Category 26.1) production.

1.2 Gypsum Sludge 15% w/w | Recommendation: The H2SOs-bearing filtrate (mother liquor)
from Neutralization generated after Isolation step is neutralized. Filter the resulting
in H-Acid CHW- Gypsum Sludge and concentrate the filtrate in MVR / MEE (in the
ZLD system TSDF and | modified ZLD system). This concentrated liquid must be further
(Regulatory Waste / or processed in the Spray Dryers operated at much lower temperature
Category 35.3) Cement in the modified ZLD system. The resulting solids (dry salt and / or

Industry | slurry), thus obtained, should be sent for incineration in authorized
CHW-TSDF. Alternately, the possibility of sending the
concentrated liquid obtained from MVR / MEE to the incinerator in
CHW-TSDF may be explored and implemented; subject to the
techno-economic considerations. (Short Term)

Effect: The concentrated effluent from H-Acid production will now
be processed in the modified ZLD system.

1.3 Iron Sludge from 16% w/w | Recommendation: Implement the Catalytic Reduction technology
H-Acid production in place of the existing Reduction step which currently utilizes
(Regulatory Waste Cement Bechamp reduction in the production process (Long Term)
Category 26.1) Industry | Effect: Elimination of Iron Sludge generation from

H-Acid production.
2 Vinyl Sulphone production

2.1 Gypsum from N.A. N.A.
Neutralization in
ETP (Regulatory
Waste Category
35.3)

2.2 Spray Dryer 10% w/w | Recommendation: The use of existing Spray Dryers operated at
Residues (Ashes) 500°C in the ZLD systems of H-Acid and Vinyl Sulphone
from H-Acid and CHW- production plants should be discontinued with priority. Instead, the
Vinyl Sulphone ZLD TSDF concentrated liquid must be further processed in the Spray Dryers
systems (Regulatory operated at much lower temperature in the modified ZLD system.
Waste Category The resulting solids (dry salt and / or slurry), thus obtained, should
37.2) be sent for incineration in authorized CHW-TSDF. Alternately, the

possibility of sending the concentrate obtained from MVR / MEE to
the incinerator in CHW-TSDF may be explored and implemented;
subject to the techno-economic considerations. (Short Term)
Effect: Discontinue the operation of the Spray Dryers in the
existing ZLD systems operated at 500°C.

100% All the above recommendations, when implemented, will lead to a

decrease of the total hazardous waste generation in the range of 40-
80%.
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Recommendations for ETP & STP:

1

Taking into consideration the science and technology of degradation of a mixture
of dyes, dye intermediates and a huge load of dissolved salts; to make Fenton
Treatment work successfully and also hoping that the Aerobic Biological Treatment
to render further treatment is going to be a lost cause. It will be best to make this
section of production plant Zero Liquid Discharge and rule out the possibility of

inadequate treatment.

The existing ETP should be superseded by building a new scientifically designed
ETP. All the process modifications suggested in the section on
“Recommendations” at the end of this report should be implemented and the
resulting altered wastewater generated from the modernized production plant must
be subjected to the new ETP. The said modernized newly constructed ETP shall
treat the wastewaters generated by: R.O. Reject from Boiler feed, blowdown from
Boiler and Cooling Towers, Stormwater. All other flows shall be treated in the
ZLD systems for H-Acid production, Vinyl Sulphone production or Dye

manufacturing.

These recommendations pertaining to ETP should be implemented with priority
because the water in VECL channel has a dark colour and has rather high TDS and
has several other pollutants. If the pollution of the ocean is to be stopped, the
stringent measures will have to be implemented in each process plant, especially
the ones that are engaged in the manufacturing of H-Acid, Vinyl Sulphone, and

other dyestuff and dye intermediates.

2 A new STP must be constructed immediately using the modern technology.
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PCB ID: 21752

Dated: 21/04/2022
To, )
L/U@d Vadodara,

Gujarat Pollution Control Board,

“Paryavaran Bhawan”, Sector-lOA,
Gandhinagar (Gujarat)

Dear Sir, 81 a0
Iiekt met “' 2¥hed
H‘ﬁ‘ag" 4 G 2.
Kind Attn: Mys, D.P.Shah Mam cectof 3‘4{3.—{ »;,j{;.ig
Sub: Reply to Direction Notice dated 08/04/2022 e %i L ~3Bad
Ref: Outward No.,: 658508 dated 08/04/2022 Ganst

APCM Final
| after Proposed

upgraded at
actual

'

Presently under replacement Stage
because of maintenance issues,
APCM will be upgraded once it is
reinstalled,

1.25 MT/hr. Multicyclone
Lignite/coal "1.25 MThhr., Multicyclone
0.5 MT/hr. Multicyclone
100 MT/D Multicyclone Mlg;i;}gllg;ﬁ

.. Multicyclone+
Lignite/coal | 8 MT/D 30M | Multicyclone |  Alkalj Wet
scrubber

+91 - 99099 50855

Thermic fluid

Multicyclone+
heater

Bag Filter+
Wet scrubber
ESP system+
Wet scrubber
Multicyclone+

Bag Filter+

Alkali Wet
scrubber

IBR steam bojler

+91 - 99099 50852
+91 - 99099 50853

-VII
124, Phase-1 191799099 30836 Plot No. 804, Village : Dudhwada, info@bodal.com
Plot No. 1\/23- A’hmedaba’d 382 445 info@bodal.com Ta. : Padra - 391450.
G.LD.C, Vatva, 3 '

Gujarat, India.

www.bodal.com
CIN No. : L.24110GJ1986PLC009003



550 w7 %

V4

®
Bodal Chemikcals Ltd.

I. INNOVATION.

COLDOURS. INTE

Lignite/coal | 3.5 MT/D . Multi cyclone Multicyclone
boiler- for MEE

of dyes — Coal IMT/Day | 30M Multicyclone | Multicyclone
[6TPH]

IBR steam boiler
2KL/hr 4 stage ESP

Multicyclone +

Alkali wet
scrubber

Multicyclone+
Bag Filter+

Alkali Wet
scrubber

[50 T/hr]

4 stage ESP +

4 stage ESP ; .
For 5 mw +Auto Lime |Auto Lime dosing
cogeneration dosing system system+
captive  power Wet scrubber

plant

Yours truly,
For: Bodal Chemicals Limited

Diyéctor/A;thorized Signatory
Enclosure; As mentioned above

CC: Regional Officer, GPCB-Vadodara, Gujarat

Enclosures:

Annexure - 4: PO copies of new scrubber, bag filter and ESP systems

Z4

True Copy

L2 +91 - 99099 50852

BT Tel
YFFICI Tel 491 -99099 50855 PI \s ‘\1/’[11[ IC] +91 - 99099 50853
HEAD OFFICE ] 856 UNIT - . -
Plot No. 123-124, Phase-1, +91-99099 50 Plot No. 804, Village : Dudhwada, E-mail : info@bodal.com
G.1.D.C, Vatva, Ahmedabad-382 445, E-mail - info@bodal.com Ta. - Padra - 391450,

i
Gujarat, India.

www.bodal.com
CIN No. : 1.24110GJ1986PLC009003
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. l Co PCB ID: 21752

Ho - Vade ry Dated: 04/05/2022

To,
. Unit Head Vadodara, %\f\ \]’W a
Gujarat Pollution Control Board, %os‘
“Paryavaran Bhawan”, Sector-1 0A, //\f; &‘0\
Gandhinagar (Gujarat) co
RO
Dear Sir, ?0“\ 20 O AY Qj\n
: aﬁak WO ?\‘0 _,?}%'L

Kind Attn: Mrs, D.P.Shah Mam oW %aﬁ\ \9{5@.

Sub: Submission of Undertaking for Revocation application ,j{ﬁ‘élosure Direction Notice dated
08/04/2022 and its extension letter dated 28/04/2022 G?
Ref: Outward No.; 658506 dated 08/04/2022, Outward No.: 660661 dated 28/04/2022

In continuance with your letter as mentioned above we would like to reply as following for your-kind
consideration please: '

®  We have updated our APCM proposal status as following for your quick reference:

Stack | - Fuel details

Attached |— " o

Lignite/coal | 1.25 MT/hr. Multicyclone

APCM | APCM Final
upgraded at after
Proposed

Stack | APCM as Status

Height| per CCcA

Presently under replacement stage because of
maintenance issues, APCM will be upgraded
once it is reinstalled, '

Lignite/coal | 1.25 MThhr. Multicyclone

ulticycloneH]
Lignite/coal | 0.5 MT/hr. Multicyclone | Multicyclone Bag Filter+
Wet scrubber

Complied

+91 - 99099 50852
+91 - 99099 50855 +91 - 99099 50853
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[ [ Will be
IBR steam . ne+ ESP system+| complied as
4 | boiler - 3 Coal = | 100MTD | 30\ | Multicyclone M‘]‘;ché’llt‘:;” Y per submitted
[15 T/hr] g Wet scrubber | ineline or
earlier possible
MulticycloneH Complied
L Multicyclone+ .
5 E:fk[cﬁ hr ] Lignite/coal| 8 MT/D Multicyclone| Alkali Wet | B2 Filter+
' scrubber Alkali Wet
scrubber
I 30M |
Multicyclone Will be
TFH [6 Lac |y jonite/coal| 3.5 MT/D Multi , f cotplicd
6 kcal/hr.] ¢ cyclone Multicyclone Alkali wet within
scrubber 1 week
IBR steam Multicyclone{  Will be
boiler- for . complied as
7 |MEEof Coal I MT/Day | 30 M Multicyclone | Multicyclone | B28 Filtert | per upmitted
dyes - Alkali Wet ti{neline or
[6TPH] _ scrubber |earlier possible
IBR  steam Complied
boiler
LDO/FO
4 stage ESP +
[50T/hr] | (For start 4 stage ESP © .
8 up) 2 KL/hr 70m | 4 stage ESP | +Auto Lime |  AUto Lime
For 5 mw dosing system dosing system
cogeneration | Cog)
captive
power plant J

We would like to humbly request your good-self to kindly take a note of above clarifications and
be humble to us. Please consider this reply in a positive & hopeful way and consequently consider
our explanations on your higher side and oblige us by providing us revocation order at earliest and
be humble to us.

Yours truly,
For: Bodal Chemicals Limited

Dilf /Authorized Signatory

Enclosure: As mentioned above
CC: Regional Officer, GPCB-Vadodara, Gujarat

Tel: +91 - 99099 50852
.HEAD OFFICE +91 - 99099 50855 191 - 99099 20853
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G.LD.C, Vatva, Ahmedabad-382 445. info@bodal.com Ta. : Padra - 391450.
Gujarat, India.
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UNERTAKING

I Mr. Rakesh Patel in the capacity of CEO of M/s. Bodal Chemical Ltd, Block No. 804, VilIage:
Dudhwada Ta: Padra Dist: Vadodara, Gujarat State do hereby solemnly affirm and declare as

follow:
Sr. | Direction Points Compliance status | Required details | Time
No. under section 33-A of Limit
the Water Act-1974
1. Unit is not having | Unit has provided flow | -- Complied
Flow measurement at | meter at effluent mete
source of effluent | generation source i.e. H
generation and | acid plant, VS plant, Dyes
strategic stages of |Plant - 1, 2 & 3 and B
EMS and therefore no | napthol plant, inlet and
SRR e e data at various stages | outlet of effluent
%m are maintained. treatment unit i.e. ETP,
. JP MEE, spray drier and unit
/ ,4- 730,‘”’” has started to maintain the
: Ne. 7519 | 1t record of the same.
V“’o?’ﬁﬁk::c o * . ) )
my Unit is instructed to
S ‘ < maintained record in hard
N TR )V~ bound printed
%O’:,—-ij;\}% registered/logbook
having page nos.

2. Gap  of  1214.65 | Unit has submitted that, | Required proper Complied
KL/month observed in | they are reducing the | mass balance &
effluent  generation | wastewater generation by | water balance | Annexur
recorded from H-acid | reutilizing the wash water | with technical | e-B
manufacturing.  This | however there is no any | justification. (with
indicates that 44% of | supporting  document, | time limit)
effluent generation is | quantitative study,
not recorded records furnished during
3. | Gap of ~ 72.63 | the visit which support | Required _proper | Complied
KL/month observed in | this claim. mass balance with
effluent  generation technical Annexur
recorded from VS | Unit has provided flow | justification. (with | e-B
manufacturing.  This | meter at H-acid and VS | time limit)
indicates that about 2.8 | plant on effluent transfer
% of effluent | pipeline so that the actual
generation is  not | effluent generation can be
recorded. known.

4, Unit is not having flow’| Unit has provided flow | -- Complied
meter at feedline of | meter at spray dryer and
spray dryer hence | started to maintain the
exact quantity = of | records of the same.
concentrated | M’L
spray dried could nof
be calculated. = ¢

3"

.w'/', d




S35

Unit is not having flow | Unit has provided flow Complied
measurement at | meter at B-napthol plant
intermediate effluent [ on  effluent  transfer
storage tank to MEE | pipeline to intermediate
feed line, hence exact | storage at MEE plant so
quantity of B-Napthol | that exact quantity of
effluent treatment | effluent generation from
could not be | b-napthol plant can be
calculated. known.
Unit has discharged | Unit has submitted that | Required CCA- | Submitted
more effluent than the | effluent (475 KLD) from | Amendment request
consented quantity in | the sister concern unit letter
month of OCT-2021- | M/s. Bodal Chemical Ltd already
13891 KL, NOV- | Unit VII Sulphur and will
2021- 14487 KL and | Division = (PCB  ID: apply for
DEC 2021-15517 KL. | 33329) is transferred to Amendme
(CCA  Quantity-452 | this unit (PCB ID: 21752) nt along
KL/day i.e. 13560 | and ultimately discharged with
KL/Month) into VECL as per CCA of CCA-
M/s. Bodal Chemical Ltd Renewal
Unit VII . Sulphur shortly.
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