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Attributes�� Impacts��and��its��Mitigation��Measures��

reuse/recycle��and��other��cleaner��production��options��for��reduction��of��waste��and��
to��conserve��fresh��water.��

Specific��mitigation��as��the��creation��of��sediment��retention��basins��or��planting��of��
rapidly��growing��vegetation��to��improve��the��moist��condition��of��soil��and��control��
soil��erosion.��To��perform��rain��water��harvesting��system��for��ground��water��
recharge��purpose��as��it��is��simple,��economical��and��eco�rfriendly.��It��reduce��run��off��
ground��water��pollution��and��soil��erosion.��

Ecology����
and��

Biodiversity��

There��is��no��sanctuary��and��national��park��within��the��10��km��area��from��the��
proposed��project��site.��Also��no��rare��and��endangered��flora��and��fauna��have��been��
reported��during��study��in��10��km��area��surrounding��to��the��project��site.��Proposed��
project��will��be��carried��out��in��open��land��and��no��vegetation��will��be��required��to��
be��cleared.��
��
The��chances��of��adverse��effect��on��ecology��due��to��the��proposed��project��may����
occur��due��to��air��pollution��caused��by��process��and��flue��gases��emissions.��
However,��unit��has��proposed��adequate��environmental��management��systems��
and��the��same��will��be��efficiently��operated��during��the��operation��of��project.��
Regular��monitoring��of��various��parameters��will��be��carried��out.��Thus,��there��will��
not��be��any��adverse��impact��anticipated��on��surrounding��ecology��due��to��the��
proposed��project.��On��the��contrary,��greenbelt��development��will��have��positive��
impact��on��the��surrounding��flora��and��fauna.��

Socio�r
Economic��

The�� proposed�� project activity�� will�� be�� benefitted�� by�� direct�� &�� indirect��
employment�� leading��to��better�� lifestyle.��Standard��of�� living��of��population��
surrounding��the��project��is��likely��to��be��improved��as��proposed��project��will��
generate��employment��for�� local��people��of�� the��nearby��area.��Educational,��
medical��and��housing��facilities��in��the��study��area��will��considerably��improve.����
��
In��addition,��unit��will��carry��out��CSR��activities��in��the��nearby��area��in��the��field��of��
health,�� sanitation,�� medical�� aids,�� educational�� aid�� and�� contribution�� in��
infrastructural��development��which��will��have��beneficial��impacts��on��socio�r
economic��environment.��

Health��&��
Safety��

Impacts��on��health��and��safety��could��be��due��to��the��operation��of��project��
activities�� like��processing,�� storage,��and�� transport�� facilities.��However,�� the��
industry�� has�� incorporated�� all�� the�� necessary�� safety�� aspects�� in�� planning,��
designing��and��operation��of��the��plant��as��per��standard��practices.��Hence,��there��
will��be��minimal��impact��on��this��account.��
��
In��the��proposed��unit,��drinking��water��and��sanitation��facilities��will��be��provided��
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Attributes�� Impacts��and��its��Mitigation��Measures��

to��workers.��All��the��necessary��personal��protective��equipment��(PPE)��will��be��
provided��for��the��respective��works.��Unit��will��provide��such��arrangements��to��
minimize��manual��handling��of��chemicals��and��hazardous��wastes.��Wherever��
possible,��the��automatic��chemical��transfer��systems��will��be��provided��to��avoid��
any��leakage��during��hazardous��material��transfer.��Regular��health��check�rups��will��
be��carried��out��for��all��workers��and��record��will��be��maintained.��Medical,��fire��and��
safety��trainings��will��be��given��time�rto�rtime.��Moreover,��unit��will��provide��proper��
environmental��management��system��and��operate��the��same��efficiently.��Thus,��
there��will��not��be��any��possibility��of��adverse��impact��on��workers��health.��Thus,��no��
significant��impact��on��health��and��safety��will��be��occurred��due��to��the��proposed��
project��activity.��

��

4.5�� Impact��on��Air��Quality����
��
A.�� Input��data��of��Flue��Gas��Stack��
��
The�� proposed�� unit�� will�� operate�� Steam�� Boiler�� to�� generate�� steam�� required�� during��
manufacturing��process.��The��details��of��flue��gas��stack��are��given��in��Table��4.5��&��Table��4.6.��
��

Table��4.5:��Details��of��Flue��Gas��Stacks��
��

Sr.��
No.��

Stack��attached��to��
Stack��

Height��(m)��
Fuel��Requirement��

APC��
System��

Expected��
Pollutant��

1��
Steam��Boiler����
(800��kg/hr)��

12��

Agro�rwaste/��
Briquettes��

��

��0.2��MT/day��

Cyclone��
Separator��

SPM���d��150��
mg/Nm3��

SO2���d��100��
ppm��

NOX���d��50��
ppm��

2��
D.G.��set��
(20��KVA)�� 6��

HSD
3.7��L/Hr.�� Not��Applicable*��

Note:��D.G.��Set��will��be��used��only��in��case��of��power��failure.��
��
Input��data:����
Stack��Identification� � � � :��Boiler��Stack��
Stack��Height� � � � � �:��12��m��
Vent��Diameter���� �� :��0.4��m��
Flow��rate���� �� �� :��1.2��m3/sec����
Exit��stack��gas��velocity������ :��9.2��m/s��
Exit��gas��temperature� � � � :��180��oC��
Ambient��temperature���� :��25��oC��
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Table��4.6:��Expected��Pollutants��and��its��Emission��Rate��
��

Expected��Pollutants Emission��Rate
Particulate��Matters 0.19��g/sec

Sulfur��Dioxide�� 0.01��g/sec

Nitrogen��Dioxide�� 0.08g/sec

��
B.�� Input��data��of��Process��Gas��Stack��
��

The��details��of��process��gas��stack��are��given��in��Table��4.7��&��Table��4.8.��

Table��4.7:��Details��of��Process��Gas��Emissions��

Sr.��
No.��

Stack��attached��
to��

Stack��
Height��

APC��System��
Expected��
Pollutant��

PCB��limit ��

1��
Reaction��Vessel��

(2��nos.)��
12��m��

Two��Stage��Water��
Scrubber��followed��
by��Alkali��Scrubber��

Cl2��

��

HCl��

9��mg/Nm3��

��

20��mg/Nm3��

��

Input��data:����
Stack��Identification� � � � :��Vent��attached��to��reaction��vessels��
Stack��Height� � � � � �:��12��m��
Vent��Diameter���� �� :��0.4��m��
Flow��rate���� �� �� :��1.05��m3/sec����
Exit��stack��gas��velocity������ :��8��m/s��
Exit��gas��temperature� � � � :��25��oC��
Ambient��temperature���� :��25��oC��

��
Table��4.8:��Expected��Pollutants��and��its��Emission��Rate��

��

Expected��Pollutants Emission��Rate

Cl2�� 0.013g/sec
HCl�� 0.028g/sec

��
��
C.�� Primary��Meteorological��Data:��
��
Primary��meteorological��data��have��been��used��for��AERMOD��View�r8.5.��The��said��primary��data��
is��attached��as��Annexure���r��5.��
��
��
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Assessment��of��Impact:��
��
The��AERMOD��model��is��used��to��predict��the��ground��level��concentrations��of��suspended��
Particulate��Matter,��Sulfur��Dioxide,��Nitrogen��Dioxides,��Chlorine��and��Hydrochloric��Acid��in��the��
surrounding��study��area.��The��prediction��is��done��in��relation��to��the��source��strength��and��
meteorological��conditions��for��the��study��period.��
��
The��Ground��Level��Concentrations��(GLCs)��for��Particulate��Matter,��Sulfur��Dioxide,��Nitrogen��
Dioxides,��Chlorine��and��Hydrochloric��Acid��in��the��study��area��for��all��the��stability��conditions��
are��calculated��for��the��maximum��emission��load.��For��the��calculations,��meteorological��data��
like��wind��speed,��wind��direction,��relative��humidity,��temperature,��precipitation,��cloud��cover��
and��ceiling��height��for��the��period��20/09/2016��to��20/12/2016��and��emission��rate��of��PM10,��
SO2,��NO2,��Cl2,��HCl��and��height��&��diameter��of��the��stack��is��considered.����
��
Predicted��ground��level��concentrations��of��PM10,��SO2,��NO2,��Cl2��and��HCl��are��presented��in��the��
Figure��4.1,��4.2,��4.3,��4.4��&��4.5��and��Table��4.9,��4.10,��4.11,��4.12��&��4.13��respectively.����
��
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Figure��4.1:��Ground��level��concentration��of��PM10��

��
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Figure��4.2:��Ground��level��concentration��of��SO2��

��
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Figure��4.3:��Ground��level��concentration��of��NO2��

��
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Figure��4.4:��Ground��level��concentration��of��Cl2��

��
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Figure��4.5:��Ground��level��concentration��of��HCl��

��
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Table��4.9:��Predicted��24��hourly��short��term��incremental��Concentrations��of��PM10��

Note��:��* ��Downwind��Direction����

��
Table��4.10:��Predicted��24��hourly��short��term��incremental��Concentrations��of��SO2��

Note��:��* ��Downwind��Direction����

Sr.��
No.��

Monitoring��
Stations��

Distance�� Direction��

Existing��
monitored��

maximum��PM10��
concentration��

(µg/m3)��

Predicted��PM10��
Concentration��

(µg/m3)��

Total��PM10

Concentrations��
implementation��of��

the��proposed��
project��
(µg/m3)��

1�� Project��site�� �r�r�� �r�r�� 96.52�� 0.02�� 96.54��

2�� Hamirpar�� 1.55�� SW�� 97.26�� 0.50�� 97.76��

3�� Kothariya�� 7.54�� SSW�� 90.47�� 0.07�� 90.54��

4�� Vachhakpar�� 4.61�� S�� 92.63�� 0.05�� 92.68��

5�� Chhattar*�� 3.75�� ESE�� 95.31�� 0.01�� 95.32��

6�� Dhroliya�� 2.20�� NNW�� 94.32�� 0.20�� 94.52��

7�� Mitana*�� 4.81�� NE�� 93.52�� 0.10�� 93.62��

8�� Dahisarda�� 8.20�� WSW�� 92.47�� 0.20�� 92.67��

Sr.��
No.��

Monitoring��
Stations��

Distance�� Direction��

Existing��
monitored��

maximum����SO2��
Concentration��

(µg/m3)��

Predicted����SO2��
Concentration��

(µg/m3)��

Total����SO2

Concentrations��
implementation��of��

the��proposed��
project��
(µg/m3)��

1�� Project��site�� �r�r�� �r�r�� 23.89�� 0.002�� 23.892��

2�� Hamirpar�� 1.55�� SW�� 26.67�� 0.040�� 26.710��

3�� Kothariya�� 7.54�� SSW�� 24.77�� 0.008�� 24.778��

4�� Vachhakpar�� 4.61�� S�� 26.11�� 0.001�� 26.111��

5�� Chhattar*�� 3.75�� ESE�� 29.87�� 0.005�� 29.875��

6�� Dhroliya�� 2.20�� NNW�� 27.45�� 0.020�� 27.470��

7�� Mitana*�� 4.81�� NE�� 23.33�� 0.005�� 23.335��

8�� Dahisarda�� 8.20�� WSW�� 25.78�� 0.008�� 25.788��
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Table��4.11��:��Predicted��24��hourly��short��term��incremental��Concentrations��of��NO2��

Note��:��** ��Downwind��direction����

��
Table��4.12��:��Predicted��24��hourly��short��term��incremental��Concentrations��of��Cl2��

Note��:��** ��Downwind��direction����

��

Sr.��
No.��

Monitoring��
Stations��

Distance�� Direction��

Existing��
monitored��

maximum����NO2��
Concentration��

(µg/m3)��

Predicted����NO2��
Concentration��

(µg/m3)��

Total����NO2

Concentrations��
implementation��of��

the��proposed��
project��
(µg/m3)��

1�� Project��site�� �r�r�� �r�r�� 37.81�� 0.007�� 37.817��

2�� Hamirpar�� 1.55�� SW�� 36.77�� 0.300�� 37.070��

3�� Kothariya�� 7.54�� SSW�� 38.54�� 0.050�� 38.590��

4�� Vachhakpar�� 4.61�� S�� 38.80�� 0.005�� 38.805��

5�� Chhattar*�� 3.75�� ESE�� 39.96�� 0.050�� 40.010��

6�� Dhroliya�� 2.20�� NNW�� 38.50�� 0.100�� 38.600��

7�� Mitana*�� 4.81�� NE�� 39.79�� 0.030�� 39.820��

8�� Dahisarda�� 8.20�� WSW�� 36.77�� 0.100�� 36.870��

Sr.��
No.��

Monitoring��
Stations��

Distance�� Direction��

Existing��
monitored��

maximum��Cl2��
Concentration��

(µg/m3)��

Predicted��Cl2��
Concentration��

(µg/m3)��

Total����Cl2
Concentrations��

implementation��of��
the��proposed��

project��
(µg/m3)��

1�� Project��site�� �r�r�� �r�r�� <��5�� 0.001�� 5.001��

2�� Hamirpar�� 1.55�� SW�� <��5�� 0.050�� 5.050��

3�� Kothariya�� 7.54�� SSW�� <��5�� 0.010�� 5.010��

4�� Vachhakpar�� 4.61�� S�� <��5�� 0.003�� 5.003��

5�� Chhattar*�� 3.75�� ESE�� <��5�� 0.030�� 5.030��

6�� Dhroliya�� 2.20�� NNW�� <��5�� 0.010�� 5.010��

7�� Mitana*�� 4.81�� NE�� <��5�� 0.007�� 5.007��

8�� Dahisarda�� 8.20�� WSW�� <��5�� 0.010�� 5.010��
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Table��4.13:��Predicted��24��hourly��short��term��incremental��Concentrations��of��HCl��

Note��:��** ��Downwind��direction����

��
After��implementation��of��the��proposed��project,��these��concentrations��are��found��to��
be��well��below��the��permissible��NAAQs��norms��for��rural/residential��zone��and��
Industrial��zone.��Therefore,��the��proposed��activity��will��not��have��any��adverse��impact��
on��the��air��environment.����

��

4.6�� ��Existing��Traffic��&��Vehicular��Pollution��

��
Traffic��survey��has��been��carried��out��on��Mitana��–��Padadhari��Highway��(SH��120).��
Based�� on�� the�� traffic�� survey�� hourly�� vehicular�� traffic�� has�� been�� calculated.��
Considering��worst��case��scenario,��average��number��of��vehicles��observed��during��4��
hours��has��been��taken��as��hourly��counts.��Passenger��Car��Unit��(PCU)��has��been��
calculated��by��applying��PCU��factor.��Proposed��load��of��trucks��due��to��the��movement��
of��raw��materials,��fuel��and��products��has��been��calculated.��A��design��capacity��of��
road��has��been��taken��from��the��Indian��Road��Code.��Assessment��of��proposed��traffic��
load��is��given��below��in��Table��4.14.����

��
From��the��table��below,��it��can��be��concluded��that��even��for��considering��the��worst��
case;��there��will��be��minor��increase��in��vehicular��load��due��to��the��proposed��project.��
However,��the��total��traffic��load��even��after��the��proposed��project��will��be��very��low��
compared��to��the��design��capacity��of��roads.��Adequate��parking��arrangements��will��

Sr.��
No.��

Monitoring��
Stations��

Distance�� Direction��

Existing��
monitored��

maximum����HCl��
Concentration��

(µg/m3)��

Predicted����HCl��
Concentration��

(µg/m3)��

Total����HCl
Concentrations��

implementation��of��
the��proposed��

project��
(µg/m3)��

1�� Project��site�� �r�r�� �r�r�� 0�� 0.003�� 0.003��

2�� Hamirpar�� 1.55�� SW�� 0�� 0.080�� 0.080��

3�� Kothariya�� 7.54�� SSW�� 0�� 0.003�� 0.003��

4�� Vachhakpar�� 4.61�� S�� 0�� 0.002�� 0.002��

5�� Chhattar*�� 3.75�� ESE�� 0�� 0.030�� 0.030��

6�� Dhroliya�� 2.20�� NNW�� 0�� 0.050�� 0.050��

7�� Mitana*�� 4.81�� NE�� 0�� 0.010�� 0.010��

8�� Dahisarda�� 8.20�� WSW�� 0�� 0.030�� 0.030��
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be��provided��within��the��industrial��premises.����
��

As��no��major��increase��in��traffic��due��to��the��proposed��project,��there��will��be��less��
chance��of��increase��in��vehicular��pollution.��However,��unit��will��take��adequate��
measures��by��instructing��transporter��for��using��only��PUC��certified��trucks/vehicles��
and��carrying��out��regular��service��and��maintenance��of��them.��

��

Table��4.14:��Assessment��of��Proposed��Traffic��Load��
��

Type��of��Vehicles��

Mitana��–��Padadhari��Highway��(SH��120)�� PCU��
Factor��as��
per��Indian��

Road��
Code��

Vehicles��Per��Hour��
(worst��case)����

��

Equivalent��PCU��
(Passenger��Car��
Unit)��per��hour��

Large��Trailer�� 3 13.5 4.5��
Heavy��Vehicle��

(Bus,��Truck,��etc.)��
16�� 48�� 3��

Medium��Vehicle��
(Tractors,��light��commercial��

vehicles��etc.)��
29�� 43.5�� 1.5��

Light��Vehicle��
(Car,��Jeep,��Pickup��Van��etc.)��

54�� 54�� 1��

3��Wheeler��
(Rickshaw)��

23�� 23�� 1��

2��Wheeler��
(Scooter,��motorcycle��etc.)��

45�� 22.5�� 0.5��

Total��PCU/hr�� 204.5
Width��of��Road��(m)�� 10.5

Design��PCU��per��hour�� 1680

Existing��PCU��per��hour�� 204.5

Proposed��Load��(Trucks/day)�� 4

Proposed��PCU��per��day�� 12
As��a��Worst��Case��Scenario��
taken��Proposed��PCU��per��

day��as��PCU��per��hour��
12��

Total��PCU��per��hour��after��
the��Proposed��Project��

216.5��

��
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CHAPTER��–��6��
ENVIRONMENTAL��MONITORING��PROGRAM��

��
6.1�� Introduction� � � �
��

Environmental��monitoring��describes��the��processes��and��activities��that��need��to��take��
place��to��characterise��and��monitor��the��quality��of��the��environment.��Environmental��
monitoring��is��an��important��step��for��conducting��Environmental��Impact��Assessment��
well��as��in��many��circumstances��in��which��human��activities��carry��a��risk��of��harmful��
effects��on��the��natural��environment.��All��monitoring��strategies��and��programs��have��
reasons��and��justifications��which��are��often��designed��to��establish��the��current��status��of��
an��environment��or��to��establish��trends��in��environmental��parameters.��In��all��cases��the��
results��of��monitoring��will��be��reviewed��and��analysed��statistically.����
��
Environmental�� monitoring�� program�� is�� designed�� to�� understand�� how�� the��
environmental��changes��over��the��time.��Therefore,��regular��monitoring��program��of��the��
environmental��parameters��is��essential��to��take��into��account��the��changes��in��the��
environment.��The��objectives��of��environmental��monitoring��program��are;��

��

1.�� To��verify��the��results��of��the��impact��assessment��study��in��particular��with��regard��to��
new��development;��

2.�� To��follow��the��trend��of��parameters��which��have��been��identified��as��critical;��

3.�� To��check��or��assess��the��efficiency��of��the��pollution��control��measures;��

4.�� To��ensure��that��new��parameters,��other��than��those��identified��in��the��impact��
assessment��study,��do��not��become��critical��through��the��commissioning��of��new��
installations;��

5.�� To��check��assumption��made��with��regard��to��the��development��and��to��detect��
deviations��in��order��to��initiate��necessary��measures;��and��

6.�� To��establish��a��database��for��future��Impact��Assessment��Studies��for��new��projects.��
��

Post��project��environmental��monitoring��programme��will��be��conducted��for��various��
environmental�� components��as��per�� the�� conditions�� stipulated�� in��Environmental��
Clearance��Letter��issued��by��MoEFCC,��New��Delhi��&��Consent��to��Establish��/ ��Consent��to��
Operate��issued��by��GPCB.��Six��monthly��compliance��reports��will��be��submitted��on��
regular��basis��to��MoEFCC,��New��Delhi��by��1st��of��June��&��1st��of��December.��Compliance��
Report��for��conditions��stipulated��in��Consent��to��operate��will��be��submitted��to��GPCB��on��
regular��basis.��Various��environmental��components��and��pollution��sources,��which��will��
be��monitored��under��environmental��monitoring��programme��are��stack��emission,��
ambient��air��quality,��water��quality��and��noise��levels.��
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� � � �

6.2�� Environmental��Monitoring��Program� � � �

��
The��various��environmental��components��and��pollution��sources��which��would��be��
monitored�� under�� environmental�� monitoring�� program�� include�� stack�� emission,��
ambient��air��quality,��liquid��effluent,��soil,��noise��levels��and��meteorological��data.��
Monitoring/sampling�� and�� analysis/measurement�� of�� various�� environmental��
parameters��will��be��carried��out��as��per��national/international��standard��methods��
(IS/APHA/validated��method).��Details��of��the��post��project��Environmental��Monitoring��
Program��which��would��be��undertaken��for��various��environmental��components,��listed��
in��Table���r��6.1.��

��

Table��6.1:��Environmental��Monitoring��Program��
��

Sr.��
No.��

Location��Particulars�� Monitoring��Frequency�� Parameters��

1��

Air��Pollution����

A�� Stacks��Monitoring��(All��Stacks) Twice��in��a��year SO2,��NO2,��PM,��HCl,��Cl2

B��
Ambient��Air��Quality��Monitoring��
(2��Locations��within��premises)��

Twice��in��a��year��
PM10,��PM2.5,��SO2,��NO2,��

VOCs,��HCl,��Cl2��

C��
Work��area��monitoring��
(2��Locations��in��process��plant)��

Twice��in��a��year�� VOCs��

2��

Water��and��Wastewater��Quality

A�� Raw��water��

i�� Borewell��water��(Intake��source)�� Twice��in��a��year�� As��per��IS��10500��

B�� Effluents��

i��
Industrial��effluent����
(Untreated��&��Treated)��

Daily���� pH,��TDS��

Monthly���� As��per��EC/CC&A��

3��

Ambient��Noise��Levels��

i�� All��Prominent��places��within��premises���� Twice��in��a��year�� �r�r��

4��
Soil����
(1��within��the��premises��and��1��from��vicinity)��

Once��in��a��year�� General��parameters��

5�� ETP��sludge��and��evaporation��residue Twice��in��a��year General��parameters

6�� Safety��Audit�� Once��in��Two��years All��safety��aspects

7�� Occupation��health��(medical��checkups)�� Pre,��post��and��regular����
All��relevant��test��

according��to��working��
profile��

8�� Greenbelt��development�� Periodic����
Survival��rate��and��

growth����
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� � � �

��
6.2.1����Budget��for��Implementation��of��Environmental��Monitoring��Plan:��

��

GPCB��approved��agency��will��carry��out��monitoring/sampling,��analysis��and��charge/cost��
will��be��as��specified��by��the��GPCB.��Annual��budget��allocated��towards��environmental��
monitoring��with��respect��to��the��proposed��project��is��approx.��Rs.��2��Lakhs��per��Annum.��

��
6.3�� Documentation��and��Reporting��
��

All��the��data��and��reports��of��monitoring��of��all��parameters��as��stated��in��monitoring��
program��will��be��properly��maintained��and��timely��reviewed��by��management��for��taking��
corrective��or��preventive��actions.��Monitoring��reports��will��be��regularly��submitted��to��
the��concerned��authorities��as��per��their��requirements.����

��

6.4�� Environmental��Management��Cell����
��

For�� performing�� all�� the�� environmental�� management�� activities�� and�� operating��
environmental��management��systems��efficiently,��unit��will��establish��Environmental��
Management��Cell��governed��by��director��as��mentioned��below.����
��

Environmental��Management��Cell��
��
��
��
��
��
��
��
��
��
��

����
��

Administrative��Head��

Plant��Manager

EHS��Officer��

Plant��Technician
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CHAPTER���r��7��
ADDITIONAL��STUDIES��

��
A.��PUBLIC��CONSULTATION����

��
All��the��aspects��of��the��TORs��are��incorporated��in��the��draft��EIA/EMP��report,��the��same��
may��be��submitted��to��the��Gujarat��Pollution��Control��Board��(GPCB)��for��conducting��
public��hearing/public��consultation��as��per��EIA��Notification,��2006��and��its��subsequent��
amendments.��

��
Minutes��of��Public��Consultation��/ ��Public��Hearing��will��be��included��in��final��EIA��report��
with��suggestions/recommendations,��if��any��after��public��consultation.����

��
B.�� RISK��ASSESSMENT��STUDY����

��
�������� ��The��said��study��report��is��shown��in��next��page.��
��
C.�� SOCIAL��IMPACT��ASSESSMENT,��R��&��R��ACTION��PLAN��

��
The��socio�reconomic��study��of��the��study��area��is��carried��out��and��details��are��presented��
in��the��Chapter�r3/Section�r��3.9.��It��may��be��noted��that��the��proposed��project��is��to��be��
established��on��Non��Agricultural��land.��The��project��site��is��intended��for��the��industrial��
purpose��and��thus��no��displacement��of��villagers/people��will��take��place.��Therefore,��the��
R&R��(Rehabilitation��&��Resettlement)��policy/plan��is��not��undertaken.��However,��the��
direct��financial��and��social��benefits��with��special��emphasis��on��the��benefit��to��the��local��
people��will��be��preferred��and��the��proposed��budgets��for��corporate��social��responsibility��
(CSR)��activities��are��summarized��in��Chapter�r��8��/Section�r��8.5.��
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RISK��ASSESSMENT��

7.1�� Project��Location��
��

M/s.��Fortune��Industries��propose��to��manufacture��Mono��Chloro��Acetic��Acid��(MCAA)��
and��Sodium��Mono��Chloro��Acetic��Acid��(SMCAA)��at��Survey��No.��57/1/P3,��Mitana��–��
Padadhari��Highway,��Village:��Hamirpar,��Taluka:��Tankara,��District:��Morbi,��Gujarat�r
363650.��Location��details��along��with��maps��and��google��images��are��given��in��Section��no.��
2.2��on��page��number��2.1��of��Chapter���r��2.����
��

7.2�� Objective��&��Methodology��of��Risk��Assessment����������
��

7.2.1�� Objective:��
��

As��the��proposed��project��of��manufacturing��of��MCAA��and��SMCAA��involves��usages��of��
hazardous��chemicals��and��processes,��it��is��therefore��necessary��to��carry��out��Risk��
Assessment��Study��and��prepare��Disaster��Management��Plant��containing��on�rsite��&��off�r
site��emergency��procedure��of��this��unit.��The��main��objective��of��risk��assessment��study��is��
to��identify��hazards��associated��with��storage,��manufacturing��process��and��utilities.��Risk��
Assessment��(QRA)��techniques��used��world�rover��to��determine��risk��posed��to��people��who��
work�� inside��or�� live��near��hazardous��facilities,��and��to��aid�� in��preparing��effective��
emergency��response��plans��by��delineating��a��Disaster��Management��Plan��(DMP)��to��
handle��onsite��and��offsite��emergencies.������
��

7.2.2�� Risk��Analysis��Methodology:��
��

�x�� Information��on����Location,��Layout,��Process��Parameters��

�x�� Hazard��Identification��

�x�� Quantification��of��Hazards��

�x�� Select��Most��Credible��Scenario��which��can��culminate��into��an��accident��out��of��several��
major��and��minor��

�x�� Scenarios,��possible��for��the��release��of��material��and��energy��

�x�� Select��Worst��Case��Scenario��which��has��the��highest��potential��to��cause��an��accident��
of��maximum��damage��

�x�� Estimate��Consequences:��in��the��plant��in��the��form��of��fire,��explosion��and��toxic��
effects����

�x�� Estimate��Frequency��of��Occurrence��

�x�� Estimate��the��Risk:��Risk��is��expressed��as��the��product��of��frequency��of��an��event��and��
the��magnitude��of��the��consequences��that��result��each��time��the��event��occurs.��The��
calculated��risk��can��be��compared��with��national��or��international��values.��
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��

7.3�� Hazard��Identification��Layout��of��Project������
��
Layout��plan��of��proposed��production��facility��location��of��all��major��process��area,��utility��
area,��storage��area,��ETP��and��Hazardous��waste��storage�� is��shown�� in��Figure��7.1.��
Hazardous��area��classification��and��its��labeling��also��provided��in��layout.��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
��
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��

Figure��7.1��Hazardous��Area��Classifications��and��Plant��Layout��Reflects��
��

�+�D�]�D�U�G���=�R�Q�H����

�+�D�]�D�U�G���=�R�Q�H������
�+�D�]�D�U�G��
�=�R�Q�H������
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��

��

7.4�� Hazard��Identification��
��

The��objective��of��hazard��identification��is��to��identify��and��evaluate��the��hazards��and��the��
unintended��events,��which��could��cause��an��accident.��The��first��task��usually��is��to��identify��
the��hazards��that��are��inherent��to��the��process��and/or��plant��and��then��focus��on��the��
evaluation��of��the��events,��which��could��be��associated��with��hazards.��For��identification��
of��hazard��for��the��proposed��plant��of��M/s��Fortune��Industries��following��methods��has��
been��used.����

��
�9�� Identification��of��major��hazardous��units��based��on��Manufacture,��Storage��and��

Import��of��Hazardous��Chemicals��Rules,��1989��of��Government��of��India��(as��amended��
in��2000);��and��

��
�9�� Identification��of��hazardous��units��and��segments��of��plants��and��storage��units��based��

on��relative��ranking��technique,��viz.��Fire�rExplosion��and��Toxicity��Index��(FE&TI).��
��
Hazardous��Process��and��Process��Parameters:��
��
As��per��Manufacture,��Storage��and��Import��of��Hazardous��Chemicals��Rules,��1989��of��
Government��of��India��(as��amended��in��2000),��schedule��4,��mainly��chlorination��is��unit��
process��to��be��carried��out��within��proposed��plant��falling��under��the��said��rule.������
��

7.4.1�� Identification��of��Hazardous��Chemicals��used��within��premises��
��

Following��chemicals��to��be��stored��and��utilized��within��the��premises��falls��under��
Manufacture,��Storage��and��Import��of��Hazardous��Chemicals��Rules,��1989��(as��amended��
in��2000).��List��of��Hazardous��Chemicals��is��given��below:������
��
Amongst��the��above��described��raw��materials��and��products,��some��are��the��hazardous��
chemicals��as��per��the��MSIHC��rules.��Details��with��chemical��and��physical��properties��of��the��
same��are��given��in��Table��7.1.����

��
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Table��7.1��Chemical��Properties��of��Hazardous��Chemicals��Details��
��

Sr.��
No.��

Chemicals�� TLV��

Toxicity��Level Flammable��Limit�� Chemical��
Class��

(As��per��
MSIHC��
Rules)��

NFPA��rating Antidote��

LD50��
Oral��

��

LD50��
Dermal

��

LC50��
��

LEL
%��

UEL
%��

FP��
0C��

BP��0C��

Class
(As��per��

petroleum��
classification)��

1.�� ��
Acetic��
Acid*��

ACGIH:��
10��ppm��
STEL:����

15��ppm��

3.53������
g/kg��

�r��

11.4��
mg/L��
per ����������
4��

hours��

5.4�� 16��

CC��
40��0C
OC��

44��0C��

118.1°C�� Class��B�� Flammable��

Health:��3��
Flammability:��2��
Reactivity:��0��

Milk�� of�� Magnesia,��
Sodium��Hydrocarbonate����
(4��%��Conc)��

2.�� �� Chlorine*��

ACGIH:��
0.5��ppm��

STEL:��
��1��ppm��

�r�� �r��

260���r
334��

ppm/��
1��hour��

�r�� �r�� �r�� �r34.04°C�� NA�� Toxic��

Health:��4��
Flammability:��0��
Reactivity:��0��

Milk��of��Magnesia,��
Cordinol��Tab,��Eye��Drops��

3.�� ��
Sodium��
Carbonate��
(Soda��Ash)��

�r��
4090��
mg/kg��

�r��

1200��
mg/m3��

2��
hours��

Non��Flammable�� NA�� NA�� NA��

Health:��2��
Flammability:��0��
Reactivity:��1��

Not��Available��

4.�� ��
Sulfur��
Mono��
Chloride*��

TLV:��1��
ppm��

Ceiling��
NA�� NA� � � r� � � r� � � r� �

119��
0C��

135.6�� NA�� Toxic��

Health:��3��
Flammability:��1��
Reactivity:��1��
��
Special:�� Reacts��
violently�� or��

Activated�� charcoal:��
administer�� charcoal�� as��
slurry��(240��ml��water/30��
g��charcoal).��
Usual��dose:��25��to��100��g��
in��adults/adolescents.��
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Sr.��
No.��

Chemicals�� TLV��

Toxicity��Level Flammable��Limit�� Chemical��
Class��

(As��per��
MSIHC��
Rules)��

NFPA��rating Antidote��

LD50��
Oral��

��

LD50��
Dermal

��

LC50��
��

LEL
%��

UEL
%��

FP��
0C��

BP��0C��

Class
(As��per��

petroleum��
classification)��

explosively�� with��
water.��

5.�� ��
Acetic��
Anhydride*��

ACGIH:��
5��ppm����
STEL:��

��5��ppm��

1780��
mg/kg��

�r��

1680��
mg/m3��

per��
6��hours

2.9
%��

10.3��
%��

CC��
48.8��

0C��
OC��

57.5��
0C��

139.9°C�� Class��B�� Toxic��

Health:��3
Flammability:��2��
Reactivity:��1��

Emergency��procedure��
to��be��followed��as��per��
MSDS��

* ��Hazardous��chemicals��as��per��MSIHC��rule,��2000��Note:��CC:��Close��Cup;��OC:��Open��Cup;��N.A.:��Not��Available.��
��
The��Toxicity��level��of��hazardous��chemicals��as��per��Manufacture,��storage��and��import��of��Hazardous��Chemical��(Amendment)��Rules,��2000��(MSIHC)��is��
shown��as��below:��
��

Sr.��
No��

Toxicity��
Oral��Toxicity��LD50

(mg/Kg)��
Dermal��Toxicity��

LD50��(mg/Kg)��
Inhalation��Toxicity��

LD50��(mg/Kg)��

1�� Extremely��Toxic <5 <40 <0.5
2�� Highly��Toxic >5�r50 >40�r200 >0.5�r2

3�� Toxic >50�r200 >200�r1000 >2�r10
��
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7.4.2�� Storage��details��of��hazardous��chemicals����
��

In��the��proposed��unit,��hazard��is��mainly��associated��with��the��storage��of��raw��materials,��
products��Details��of��the��raw��materials��and��products��with��storage��are��given��in��Table��7.2.��
��

Table��7.2:��Storage��Details��of��Hazardous��Chemicals��
��

Sr.
No��

Name��of��Raw��
Material��

Physical��
State��

Mode��of��
Storage��

Material��of��
Construction��

Capacity��
of��Storage��

Unit��

No.��
of��

Units

Total��
Storage��
Capacity��

1�� Acetic��Acid*�� Liquid�� Tank�� HDPE�� 15��MT�� 2�� 30��MT��

2�� Chlorine*��
Pressurized��

Gas��
Cylinder�� MS�� 0.9��MT�� 7�� 6.3��MT��

3��
Sodium��

Carbonate��
(Soda��Ash)��

Solid�� Bags�� HDPE�� 50��kg�� 500�� 25��MT��

4��
Sulfur��Mono��

Chloride*��
Liquid�� Drum��

Galvanized��
Iron��

0.3��MT�� 7�� 2.1��MT��

5��
Acetic��

Anhydride*��
Liquid�� Drum�� HDPE�� 35��kg�� 60�� 2.1��MT��

By�r��Product��

1�� HCl*(30%)�� Liquid�� Tank�� HDPE��
5��MT�� 2�� 10��MT��

15��MT�� 3�� 45��MT��

2��
Sodium��

Hypochlorite*��
(5%)��

Liquid�� Tank�� HDPE�� 10��MT�� 2�� 20��MT��

* ��Hazardous��chemicals��as��per��MSIHC��rule,��2000��
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A.��Hazard��Identification��for��raw��material��storage��area��and��handling��of��raw��materials:��
��

Table��7.3:��Identification��of��Raw��Material��Storage��hazards��for��Flammable/��Toxic��Chemicals��and��Preventive��measures��
��

Sr.��
No.��

Activity�� Type��of��Possible��
hazard

Causes�� Hazard��Preventive��Measures��

1�� Storage�� tank��
area��of����Acetic��
Acid,����

Fire��&��Explosion��
��

�x��Glands/seal�� leaks�� in��
valves,��pumps��

�x��Hose/pipe��failure,��leakage��
from��flanged��joints����

�x��Overflow�� from�� storage��
tanks��

�x��Nearby��ignition��sources��

�x��Fire��due��to��Bottom��nozzle��
failure��

�x��Damage��of� � � �storage��tank��
Pump�� discharge�� nozzle��
failure��

�x��Unloading�� road�� tanker��
hose��rupture��

�x�� Separate��from��strong��oxidant.��&��Keep��it��in��well��ventilated��
room.��

�x�� Dyke��wall��shall��be��provided��to��all��above��ground��storage��
tank.��

�x�� Fire��hydrant��system��shall��be��installed.��

�x�� Safety��shower��and��eye��washer��shall��be��installed��near��
storage��area.��

�x�� Flame��proof��light��fitting��shall��be��provided��at��flammable��
storage��area.��

�x�� Proper��selection��of��MOC��for��chemicals��storage��tank.��

�x�� Sprinkler��system��shall��be��installed��at��flammable��material��
storage��area��

�x�� Earthing/bonding��shall��be��provided��for��static��charges.��

�x�� Flame��arrestor��shall��be��provided��on��flammable��material��
storage��tank��vent.��

�x�� Level��gauge��and��level��measurement��instrument��shall��be��
provided��on��material��storage��tank.��

�x�� Lightening��arrestor��on��all��chimney��and��building��shall��be��
provided.��

H d i l h ld b d f h l
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Sr.��
No.��

Activity�� Type��of��Possible��
hazard

Causes�� Hazard��Preventive��Measures��

2�� Chlorine��
Storage��Area��

Toxic��release�� �x�� Valve�� of�� a�� chlorine��
tonner��

�x�� No�� provision�� of�� Valve��
caps��&��protection��domes��

�x�� Minor�� chlorine�� leakage��
from�� the�� valve�� of��
chlorine�� tonner��
remained�� unattended��
which�� resulted�� into�� a��
major��leak��

�x�� Chlorine��is��a��dry��gas.��On��
leakage�� it�� attracts��
moisture�� from�� the��
atmosphere��and��increase��
the��corrosion��rate��at��a��
very��high��rate��

�x�� Storage�� in�� the�� open��
makes�� the�� accessories��
weak��and�� further��adds��
up��to��corrosion��

�x�� Bulging��of��filled��chlorine��
tonner��

�x�� Tonners��should��be��stored��under��proper��shed��to��protect��
them��from��direct��sun��light��&��heat.��

�x�� Valve��caps��&��protection��domes��must��be��provided��on��the��
valves��of��tonners,��if��they��are��not��being��used.��

�x�� Regularly��chlorine��tonners��area��to��be��inspected��for��any��
chlorine��leakage��with��the��help��of��ammonia��torch.��

�x�� Even��if��minor��chlorine��leakage��is��noticed,��the��same��must��
be�� attended�� immediately�� and�� should�� not�� be�� left��
unattended.��

�x�� Filled��Tonners��should��not��be��stored��for��more��than��90��
days.��

�x�� Sufficient��nos��of��necessary��PPE’s��&��tonner��emergency��
handling��kit��should��be��readily��available��at��user��end.��

�x�� Periodic�� refresher�� training�� should�� be�� organized�� for��
employees��handling��chlorine��tonner.��

�x�� Emergency��handling��procedure��should��be��available��at��
consumer��end��

�x�� The��bulged��tonner��was��immediately��depressurized��partly��
by��releasing��the��chlorine��to��a��200��litre��barrel��having��5%��
dilute��Caustic��lye��solution��to��reduce��the��pressure��&��
temperature��of��the��tonner��and��avoid��its��bursting��
��
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Sr.��
No.��

Activity�� Type��of��Possible��
hazard

Causes�� Hazard��Preventive��Measures��

3�� Chlorine�� road��
transportation����

Accidental��
leakages,��valve��
failure����

�x��External�� damage�� to�� the��
valves��

�x�� Material��Safety��Data��Sheet��(MSDS)��to��be��provided��to��dirver��

�x�� Transport��Emergency��Card��(Tremcard)��

�x�� Hazchem��Code��

�x�� Emergency��Information��Panel��on��Vehicles��

�x�� Drivers��Training��for��emergency��procedure��and��controlling��
of��leakages����

��
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Sr.��
No.��

Activity�� Type��of��Possible��
hazard

Causes�� Hazard��Preventive��Measures��

4�� Uploading� � � �of��
Chemicals��like��
HCl�� by�� road��
tanker��

Leakage&��
Spillage��

��
�x�� Contact��

causes��
burns�� to��
skin�� or��
eyes.��

�x�� May�� be��
harmful�� if��
inhaled.��

�x�� Concentrat
ed��
corrosive��
acids�� may��
react��
vigorously��
with��water.��

��

��Fire,&��explosion��

Toxic��release��

Unloading��road��tanker��hose��
rupture��

��

�x�� Alert��others��in��the��spill��area.��

�x�� Don’t��touch��or��walk��through��the��spilled��material.��

�x�� Shut��off��ignition��sources.��

�x�� Wear��eye��and��skin��protection.��Use��gloves��compatible��
with��acids��such��as��a��thick��nitrile��or��neoprene.��Avoid��
breathing��vapors.��

�x�� As�� quickly�� as�� possible,�� dike�� the�� spilled�� liquid�� to��
prevent��spreading.��

�x�� Spill��pillows,��pads,��or��a��general��absorbent��material��may��
be��used.��

�x�� Use�� only�� inert�� non�rcombustible�� absorbents��
with��oxidizing��acids.��

�x�� If��acid��is��neutralizable,��use��a��weak��base��such��as��sodium��
carbonate��(soda��ash),��sodium��bicarbonate,��or��calcium��
carbonate.����You��can��also��use��an��acid��neutralizer��product��

�x�� Fire��extinguishers��will��be��kept��with��Tank��Lorry��(TL).��

�x�� Flame��arrestor��will��be��provided��to��TL��exhaust.��

�x�� Instructions��will��be��given��not��to��stop��road��tanker��in��
populated��area.��

�x�� Clear�� Hazard�� Identification�� symbol�� and�� emergency��
l h b ill b di l d HAZCHEM
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B.�� Identification��of��Process��hazards:��
��

Name��of��
hazardous��

process��and��
operation��

Material��in��
the��process��
/ ��operation��

Type��of��hazard��possible��
toxic��gas��release��/ ��fire��/ ��
explosion��/ ��run��away��

reaction��/ ��rupture,��etc.��

Causes����

Mitigation��Measures��

Reactor��
Vessel��

Acetic��Acid,��
Chlorine,��
Acetic��
Anhydride����

�x��Fire/Explosion��

�x��Toxic��gas��release��

�x��Release��of��Heat��and��Flammable��
gases��

�x��Fire,�� Toxic�� gas�� release�� and��
Explosion��

�x��Failure��of��agitator,��heating��and��
cooling��system��in��the��reactor��

�x��Failures�� of�� external�� boiler,��
condenser��and��piping��system��

�x�� ��Raw��Materials��quantity��must��be��controlled��
either��volumetrically��or��gravimetrically.��

�x�� Process�� control�� devices�� must�� be�� installed��
includes��the��use��of��sensors,��alarms,��trips��and��
other�� control�� systems�� that�� either�� take��
automatic�� action�� or�� allow�� for�� manual��
intervention�� to��prevent�� the��conditions�� for��
uncontrolled��reaction��occurring.��

�x�� Auto��cutoff��system��must��be��provided��after��
reaching�� of�� predetermined�� maximum�� safe��
temperature.��

�x�� Pressure��gauge��is��must��be��provided.��

�x�� Safety��control��valve��is��must��be��provided.��

�x�� The�� Vessel�� Emergency�� Relief�� vent�� should��
discharge��to��a��suitably��designed��catch��pot��or��
should��be��so��positioned��that��people��working��
in��the��area��and��members��of��the��public��will��not��
be��in��danger��if��the��contents��of��the��vessel��are��
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Name��of��
hazardous��

process��and��
operation��

Material��in��
the��process��
/ ��operation��

Type��of��hazard��possible��
toxic��gas��release��/ ��fire��/ ��
explosion��/ ��run��away��

reaction��/ ��rupture,��etc.��

Causes����

Mitigation��Measures��

discharged.

�x�� Use��skilled��worker��proper��selection��of��MOC��

Boiler�� Heat��burns��
�x��Thermal��radiation����

�x��Explosion��

�x��Heat��burns����

�x��Leaking�� safety�� and�� or�� safety��
relief��valves��&��Malfunctioning��of��
Water��level��indicator����

�x��Steam��leaks��(steam��systems)��

�x��High��stack��temperatures��(excess��
of��350ºF)��Insufficient��heat����

�x����Condensate��dripping��down����

�x��Constantly�� resetting�� of��
controllers��and��safety��devices��

�x��Annual��inspections��

�x��Safety��interlocks��to��be��provided��

�x��Safety��and��pressure��gauge��valves��fitted��

�x��Properly�� supported�� and�� protected�� against��
corrosion��

�x��Testing��of��Jackets��and��joints��of��tubes��regularly��
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7.5����Fire�rExplosion��and��Toxicity��Index��(FE&TI)��
��

The��Fire��and��Explosion��Index��(FE&TI)��calculation��is��a��tool��to��help��determine��the��areas��
of��greatest��loss��potential��in��a��particular��process.� � � �It��also��enables��one��to��predict��the��
physical��damage��that��would��occur��in��the��event��of��an��incident.��For��the��proposed��
project��storage��tanks��are��considers��to��know��fire��and��explosion��potential��of��each��tank.����
To��calculate��the��Fire��and��Explosion��Index,��however,��only��storage��tanks��having��storage��
capacity��of��25MT��which��have��an��impact��from��a��loss��prevention��standpoint��has��been��
evaluated.����These��are��known��as��Pertinent��Process��Units.��
��
Important��factors��for��selecting��Pertinent��Process��Units��include:��
a.�� Chemical��energy��potential��(Material��Factor)��
b.�� Quantity��of��hazardous��material��in��the��Process��Unit��
c.��������������Process��pressure��and��process��temperature��
d.�� Units��critical��to��plant��operation,��e.g.��Reactor,��storage��tank��

��
Table���r7.4:��Fire��&��Explosion��Index��

��

Sr.��
No.��

Material��
Stored��

Storage��
Qty.��

Nh�� Nf�� Nr MF GPH SPH FEI Degree��
of��

Hazard��

Th�� Ts�� Ti Degree
of��

Hazard��
1.�� Acetic��Acid�� 30 3�� 2�� 1 14 3.25 4.20 191 high�� 250�� 75�� 8.83 Medium
2.�� Chlorine�� 6.3 4�� 0�� 0 1 2.95 1.90 6.0 low�� 325�� 12

5��
10.6 high

3.�� Sulfur��
Monochloride��

2.1 3�� 3�� 3 14 2.18 2.50 76.0 medium�� 250�� 75�� 4 low

Note:��������MF=Material��Factor,��GPH=��General��Process��Hazardous,��SPH=��Special��Process��Hazardous,����
���� FEI:��Fire��and��Explosion��index 
��
��
Based��on��F��&��EI��and��toxicity��index��TI,��following��categories��are��available:��
��

Sr.��
No.��

Category�� F��&��EI TI Degree��of��
Hazard��

1�� I�� F<65 T<6 Low��
2�� II�� 65<F<95 6<��T<10 Medium��

3�� III�� F>��95 T>��10 High��
��

From��the��above��stated��toxicity��index,��it��is��evident��that��methanol��storage��tank��has��high��
potential��physical��damage��and��loss.����
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��

7.6�� Risk��Assessment��and��Consequence��Analysis��
��

Storage,��processing��of��hazardous��chemicals��mainly��methanol,��formaldehyde,��phenol��
have��a��risk��potential��and��in��order��to��manage��risk��effectively,��they��must��be��estimated.��
Since��risk��is��a��combination��of��frequency��and��consequence��(or��impact),��consequence��
analysis��is��a��necessary��step��in��risk��analysis.��

7.6.1��Maximum��Credible��Accident��(MCA)��Analysis� � � �
��

MCA��analysis��encompasses��certain��techniques��to��identify��the��hazards��and��calculate��
the��consequent��effects��in��terms��of��damage��distances��of��heat��radiation,��toxic��releases,��
vapour��cloud��explosion,��etc.��Consequence��analysis��is��technique��basically��a��study��of��
quantitative��analysis��of��hazards��due��to��various��failure��scenarios.����

��
Damage��Criteria:��

��
The��storage��and��unloading��at��the��storage��facility��may��lead��to��fire��and��explosion��
hazards.��The��damage��criteria��due��to��an��accidental��release��of��any��hydrocarbon��arise��
from��fire��and��explosion.��

���������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������������� ��������������������������������������������������������������������������������������������������������������������������������������
A.��Fire��Damage����
��
The��radiations��can��heat��the��contents��of��a��nearby��storage��or��process��unit��to��above��its��
ignition��temperature��and��thus��result��in��a��spread��of��fire.��
��
Table��7.5��tabulates��the��damage��effect��on��equipment��and��people��due��to��thermal��
radiation��intensity��whereas;��the��effect��of��incident��radiation��intensity��and��exposure��
time��on��lethality��is��given��in��Table��7.6.��

��
Table��7.5:��Damage��Due��to��Incident��Radiation��Intensities��

��

��
Sl.��
No.��

Incident��
Radiation��

(kW/m2)��

Typeof��DamageIntensity��

Damage��to��Equipment�� Damage��to��People��

1�� 37.5�� Damageto processequipment 100%��lethality��in��1��min. 1%
lethality��in��10��sec.��
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��
Sl.��
No.��

Incident��
Radiation��

(kW/m2)��

Typeof��DamageIntensity��

Damage��to��Equipment�� Damage��to��People��

��
2��

��
25.0��

Minimum energy�� required��
to�� ignite�� wood�� at��
indefinitely�� long�� exposure��
without��a��flame��

50 %�� Lethality�� in 1�� min.��
Significant��injury��in��10��sec.��

��
3��

��
19.0��

Maximum thermal��radiation��
intensity�� allowed�� on��
thermally�� unprotected��
adjoining��equipment��

�r�r��

��
4��

��
12.5��

Minimum energy�� to ignite
with��a�� flame;��melts��plastic��
tubing��

1%��lethality��in��1��min.��

��
5��

��
4.5��

��
�r�r��

Causes��pain��if��duration is��
longer�� than�� 20�� sec,��
however��blistering�� is��un�r
likely��(First��degree��burns)��

6�� 1.6��
��
�r�r��

Causes�� no�� discomfort��
on��long��exposures��

Source:����Techniques��for��AssessingIndustrial��Hazards��by World��Bank.��
��
��

Table��7.6:��Radiation��Exposure��and��Lethality��
��

Radiation��Intensity��

(kW/m2)��

Exposure
Time��

(Seconds)��

Lethality��
(%)��

Degree��of��Burns

1.6� � � r� r0 No��Discomforteven��
after��long��exposure��

4.5�� 20 0 1��st��

4.5�� 50 0 1��st��
8.0�� 20 0 1��st��
8.0�� 50 <1 3��rd��
8.0�� 60 <1 3��rd��
12.0�� 20 <1 2��nd��
12.0�� 50 8 3��rd��
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Radiation��Intensity��

(kW/m2)��

Exposure
Time��

(Seconds)��

Lethality��
(%)��

Degree��of��Burns

12.5� � � r� r1 �r�r��

25.0� � � r� r50 �r�r��

37.5� � � r� r100 �r�r��

��
A.�� Damage��Due��To��Explosion��

��
Explosion��is��a��sudden��and��violent��release��of��energy��accompanied��by��the��generation��of��
pressure��wave��and��a��loud��noise.��The��rate��of��energy��release��is��very��large��and��has��
potential��to��cause��injury��to��the��people,��damage��the��plant��and��nearby��property��etc.����The��
effect��of��over�rpressure��can��directly��result��in��deaths��of��those��working��in��the��immediate��
vicinity��of��the��explosion.��The��� �pressure��� �wave��� �may��� �be�� � �caused��� �by�� � �a�� � �BLEVE��� �(Boiling����
Liquid��Expanding��Vapour��Cloud)��or��Vapour��Cloud��Explosion.��

BLEVE���r��Fireball��

��
BLEVE��is��sometimes��referred��to��as��a��fireball.��A��BLEVE��is��a��combination��of��fire��and��
explosion��with��an��intense��radiant��heat��emission��within��a��relatively��short��time��interval.��
This��phenomenon��can��occur��as��a��result��of��overheating��of��a��pressurized��vessel��by��a��
primary��fire.��If��a��pressure��vessel��fails��as��a��result��of��a��weakening��of��its��structure��the��
contents��are��instantaneously��released��from��the��vessel��as��a��turbulent��mixture��of��liquid��
and��gas��expanding��rapidly��and��dispersing��in��air��as��a��cloud.������When��this��cloud��is��ignited��a��
fireball��occurs��causing��enormous��heat��radiation��intensity��within��a��few��seconds.��This��
heat��intensity��is��sufficient��to��cause��severe��skin��burns��and��deaths��at��several��hundred��
meters��from��the��vessel,��depending��on��the��quantity��of��gas��involved.��A��BLEVE��can��
therefore��be��caused��by��a��physical��impact��on��a��vessel��or��a��tank,��which��is��already��
overstressed.��

Vapour��Cloud��Explosion��

��
Explosion�� can�� be�� confined�� and�� unconfined�� vapour�� cloud�� explosions.�� Confined��
explosions��are��those,��which��occur��within��some��sort��of��containment��such��as��a��vessel��or��
pipeline.��Explosions��in��buildings��also��come��under��this��category.��Explosions��which��occur��
in��the��open��air��are��referred��to��as��unconfined��explosions��and��produce��peak��pressures��of��
only��a��few��kPa.��The��peak��pressures��of��confined��explosions��are��generally��higher��and��may��
reach��hundreds��of��kPa.��Table��7.7��tabulates��the��damage��criteria��as��a��result��of��peak��over��
pressure��of��a��pressure��wave��on��structures��and��people.��
��
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����������������������������������������������������������Table��7.7:��Damage��Due��to��Peak��Over��Pressure��
��

Human����Injury StructuralDamage��

��
Peak��Over��
Pressure����

(bar)��

Type��of��Damage�� Peak��Over��
Pressure��

(bar)��

Type��of��Damage��

5���r��8�� 100%lethality 0.3 Heavy��(90%��
damage)��

3.5���r��5 50%��lethality 0.1 Repairable��(10%��
damage)��

2���r��3�� Threshold��lethality 0.03 Damage��of��Glass��

1.33���r��2 Severe��lung��damage 0.01 Crack��of��
Windows��

1���r��11/3 50%��Eardrum
rupture��

� r � r� �

Source:��Marshall,��V.C.��(1977)'��Howlethal��are��explosives��and��toxic��
escapes'.��

��
��

B.�� Effect��Due��To��Toxic��Gas��Release��

��
Various��approaches��are��used��to��determine��the��consequences��of��toxic��gases:����

• ��IDLH����
• ��ERPG����
• ��Probit����
��
IDLH��(“Immediate��Danger��to��Life��or��Health”)��is��the��maximum��concentration��from��
which��escape��is��possible��within��30��minutes��without��any��escape�rimpairing��symptoms��
or��irreversible��health��effects.����

��
The��effect��of��exposure��to��An��LC50��value��is��the��concentration��of��a��material��in��air��that��
will��kill��50%��of��the��test��subjects��(animals,��typically��mice��or��rats)��when��administered��
as��a��single��exposure��(typically��1��or��4��hours).����

��
��
��
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C.�� Details��Of��Model��Used��For��Consequence��Analysis��
��

ALOHA��provide��output��as��amount��of��chemical��discharged��from��the��source��as��well��as��its��
concentration��in��air��it��takes��into��account��different��levels��of��concentrations��for��a��specified��
chemical.����
��
Software��used��for��calculation�r��ALOHA��(Areal��locations��of��Hazardous��atmospheres).��ALOHA��is��
a��computer��program��designed��especially�� for��use��by��people�� responding�� to��chemical��
accidents,��as��well��as��for��emergency��planning��and��training.��ALOHA��can��predict��the��rates��at��
which��chemical��vapors��may��escape��into��the��atmosphere��from��broken��gas��pipes,��leaking��
tanks��and��evaporating��puddles.��It��can��then��predict��how��a��hazardous��gas��cloud��might��
disperse��in��the��atmosphere��after��an��accidental��chemical��release.��
��
ALOHA��provides��output��as��amount��of��chemical��discharged��from��the��source��as��well��as��its��
concentration��in��air��it��takes��in��to��account��different��levels��of��concentrations��for��a��specified��
chemical.��Different��concentration��levels��are��given��below:��
��
ERPG��1:��is��the��maximum��airborne��concentration��below��which��it��is��believed��that��nearly��all��
individuals��could��be��exposed��for��up��to��1��hour��without��experiencing��other��than��mild��
transient��adverse��health��effects��or��perceiving��a��clearly��defined,��objectionable��odor.��
��
ERPG��2:��is��the��maximum��airborne��concentration��below��which��it��is��believed��that��nearly��all��
individuals��could��be��exposed�� for��up�� to��1��hour��without��experiencing��or��developing��
irreversible��or��other��serious��health��effects��or��symptoms��which��could��impair��an��individual's��
ability��to��take��protective��action.��
��
ERPG��3:��is��the��maximum��airborne��concentration��below��which��it��is��believed��that��nearly��all��
individuals��could��be��exposed��for��up��to��1��hour��without��experiencing��or��developing��life�r
threatening��health��effects.��
��
IDLH:��The��Immediately��Dangerous��to��Life��or��Health��(IDLH)��level.��A��chemical's��IDLH��is��an��
estimate��of��the��maximum��concentration��in��the��air��to��which��a��healthy��worker��could��be��
exposed��without��suffering��permanent��or��escape�rimpairing��health��effects.��
��
Weather��Data:��

�x�� Average��Wind��Speed:��5��m/sec��&��Stability��Class:��D��

�x�� Average��Wind��Speed:��2��m/sec��&��Stability��Class:��F��

�x�� Average��Ambient��Temperature:����220C��&��350C��

�x�� Average��Humidity:��38��%��and��71��%��
��
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Chemical��Properties:��
Chemical��properties��of��each��hazardous��chemical��stored��within��premises��is��given��in��Table:��
7.2��
��
Storage��Details:��
Storage��quantity��and��type��of��storage��of��chemicals��is��given��in��Table:��7.3��
��
D.�� Selection��of��Maximum��Credible��Accident��Scenarios����

��
MCA��means��maximum��credible��accident��i.e.��an��accident��with��a��maximum��reasonable��
damage��distance��possibility.��MCA��is��used��to��find��maximum��damaging��effect��(potential��
and��distance)��to��assess��injury��to��people��or/and��properties��in��the��surrounding��area.��
Based��on��the��storage��and��properties��of��the��chemicals��at��the��plant,��the��some��typical��
scenarios��relevant��for��MCA��analysis��is��given��in��the��following��Table��7.8.��
��

Table��7.8:��Input��Data��for��Risk��Analysis��
��

Sr.��
No.��

Storage��details�� Chemical��&��
Phase��

Temperature Pressure�� Leak��Size/
Connection��Leak��

1�� Acetic��Acid
(15��KL��x��1)��

Liquid Ambient Vessel��Failure
(Total��Rupture)��

100�� %�� Pipe��
diameter��:��25��mm��

2�� Sulfur��Monochloride����
��(300��Kg��drum)��

Liquid Ambient Drum��Failure
��(Total��Rupture)��
Hole:��25��mm

3�� Chlorine����
(��1��Tonner)��

Liquid�� Ambient�� 10��
Kg/cm2��

Tonner��failure
(Total��Rupture)��

Valve��failure
diameter��:��0.625��
inch��

����
��
��
��
��
��
��
��

��
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Table��No.:��7.9��Consequence��analysis��and��Damage��Distance��(Failure��of��raw��material��storage��tanks)��
��

Name��of��
Chemical��

Type��of��Impact�� Flammable��(Distance��in��meter)�� Toxic��Dispersion

��
Pool��Fire��
(meter)��

Fire��Ball
(BLEVE)��
(meter)��

Worst��Case��Scenario��

Flash��fire
(Flammable��Area��of��Vapor��

Cloud)����
(meter)��

ERPG(3)/��
IDLH��

ERPG(2) ERPG(1)��

Radiation��
Intensity(kW/m2)��

37.5 25 4.5 37.5 25 4.5 UEL�� LEL

Fatalities�� 100% 50% 100% 50% �r�� �r

Wind��
Speed��

Stability��
Class��

�� ��

Acetic��Acid��
��(15��KL��x��1)��

5 D�� 10�� 10 11 LOC��was��
never��

exceeded����

73 241 13��meters��
(24000��

ppm��=��60%��
LEL��Flame��

pocket��

13��meters���r�r�r
(4000��ppm��=��

10%��LEL)��

121��meters��
(50��ppm��=��

IDLH)��

155��meters��
(35��ppm��=��
ERPG�r2)��

466��meters��(5��
ppm��=��ERPG�r1)��

2 F�� 10�� 10 10 LOC��was��
never��

exceeded��

74 243 14��meters��
(24000��

ppm��=��60%��
LEL��=��Flame��

Pockets��
��

14��meters���r�r�r
(24000��ppm��=��

60%��LEL��=��Flame��
Pockets)��

194��meters���r�r
�r��(50��ppm��=��

IDLH)��

266��meters���r
�r�r��(35��ppm��=��

ERPG�r2)��

972��meters���r�r�r��(5��
ppm��=��ERPG�r1)��

Chlorine��
��(1��Tonner��)��
��

5 D� � � r� � � r � r � r � r � r � r� � � r121��meters���r�r
�r��(872��ppm)��

1.6��kms���r�r�r
(10��ppm��=��

IDLH)��

3.0��Kms����(3��ppm)��

2
��

F� � � � � �138��meters���r�r
�r��(872��ppm)��

2.4��Kms
��(10��ppm��=��

IDLH)��

4.6��Kms����(3��ppm)��
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��
Figure��7.2:����Acetic��Acid��BLEVE��(15��MT��Worst��Case��Scenario)��

��
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��
Figure��7.3:��Acetic��Acid��(15��MT��Tank���r��Toxic��Dispersion��Leakage��1.5��Inch)��

��

��
��
��
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Figure��7.4:����BLEVE��(Acetic��Acid)��
��

��
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Figure��7.5:��Toxic��Dispersion��of��Acetic��Acid��(15��MT��Tank)��
��

��
��
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Figure:��7.6��Toxic��Dispersion��of��Chlorine��(1��Tonner)��considering��downwind��South�rWest��(Winter��Season��Wind��Velocity:��5��m/s)��
��

��
��
��
��
� � � �
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Figure:��7.7��Toxic��Dispersion��of��Chlorine��(1��Tonner)��considering��downwind��South���r��West��(Winter��Season��Wind��Velocity:��2��m/s)��
��

��
��
��
��
��
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7.6.2��Failure��Frequency��

The��concept��of��probability��of��failure��required��in��the��risk��evaluation��is��usally��defined��by��
using��likelihood��of��an��accident��event.��The��likelihood��estimation��is��carried��out��based��on��
the��device,��equipment��and/or��system��failure��rate��resulting��in��the��incident.��Table��7.10��
shows��the��frequencies��of��various��incident��outcome��cases.��In��the��present��study,��
frequencies��of��incident��outcome��cases��are��taken��from��HSE,��UK��PCAG��chp_6k��Version��12.��

��
Table��7.10:��Failure��Frequency��

��
Sr.��

No.��

Type��of��Failure�� Flammable��Content��

(per��vessel��year)��

1�� Ambient�� storage�� Tank�� –�� Catastrophic��
(Flammable��Content)��

1.6����x��10�r5��

2�� Large����Release��(Flammable��Content)�� 1����x��10�r4��

3�� Small��Relase��(Flammable��Content)�� 1����x��10�r3��

4�� Catastrophic��(Chemical��Reactor)�� 1.0����x��10�r5��

5�� Valve��(failure��to��close)�� 1.0����x��10�r4��

6�� Failure��of��one��segment��of��a��gasket�� 5��x��10�r6��(per��year��per��joint)��

7�� Failure��of��casing��of��pump�� 3��x��10�r5��(per��year��per��pump)��

Chlorine��Pressure��vessel/toner��leakage��

8�� 50��mm��diameter��hole�� 5��x��10�r6��

9�� 25��mm��diameter��hole�� 5��x��10�r6��

10�� 13��mm��diameter��hole�� 1��x��10�r5��

11�� 6��mm��diameter��hole�� 4��x��10�r5��
��
7.6.3�� Estimation��of��Effect��of��Damage��/ ��Impact��Identification��
��
Impact��Prediction��due��to��Chlorine��Gas��Leakage��&��Consequence��Analysis:��
��

Consequence��analysis��of��hazardous��chemicals��mainly��Acetic��Acid,��chlorine��stored��in��large��
quantities��as��well��as��in��tanks��within��premises��has��been��carried��out.��Chlorine��is��a��gas��at��
ambient��temperatures,��but��it��is��being��stored��under��pressure��as��a��liquefied��gas��at��ambient��
temperature��(the��tank��is��not��refrigerated��in��this��scenario).The��chlorine��is��leaking��from��a��half�r
inch��diameter��valve.��The��leaking��valve��is��located��at��the��center��of��one��end��of��the��tank.����
��

Above��table��7.8��showing��release��scenario��of��chlorine��leakages��from��tonner,��it��can��be��seen��
that��in��down��wind��direction��concentration��of��chlorine��(i.e.��IDLH:��10��ppm��)��will��be��maximum��
and��it��reaches��to��1.5��Kms��from��the��source��of��release.��Nearest��village��is��Hamirpar��which��is��
located��about��1.5��Kms��in��upwind��direction.����However,��Hamirpar��village��can��be��considered��in��
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the��high��risk��zone��during��the��winter��season��in��case��of��release��of��Chlorine.��Another��village��
named��Valasan��located��at��around��4.9��kms��in��downwind��direction��will��have��very��minor��risk��
due��to��chlorine��gas��dispersion��in��downwind��direction.����
��

From��the��above��stated��consequence��analysis��it��can��be��seen��that��area��prone��to��fire��and��
explosion��is��mainly��storage��area��of��Acetic��Acid.��The��maximum��intensity��of��heat��radiation��will��
be��due��to��worst��case��scenario��i.e.��total��rupture��of��15��MT��tank��of��Acetic��Acid.��Other��
chemicals��mainly��Sulfur��Mono��Chloride,��Acetic��Anhydride��will��be��stored��in��drums��in��very��
small��quantity.��By��–��Products��Hydrochloric��Acid��and��Sodium��Hypochlorite��(3�r5��%)��generated��
from��scrubber��will��be��stored��in��HDPE��tanks��and��sold��to��end��users.��The��concentration��Sodium��
Hypochlorite��will��be��3�r5��%��therefore��it��considered��as��less��hazardous��in��case��of��leakages��or��
spillages��occurs�� from�� the�� tank.��Percentage�� fatality�� from��different�� incident��outcome��
cases/consequence��analysis��level��of��concerns��is��given��below:��
��

Table��7.11:��Impact��Prediction��due��to��Chlorine��Gas��Leakage��&��Consequence��Analysis��
��

Chemical�� Incident��
outcome��

case��

Level��of
concern��

Treat��
zone��

distance��

%��
fatality

(pfi)��

Likely��
hood��of��

occurrence��

Magnitude��of��
Impact/Damage

Acetic��Acid��
(15��MT��tank)��

Pool��fire�� 25��
kW/m2��

10��
meters��

50% Possible�� Moderate

BLEVE�� 25��
kW/m2��

74
meters��

50% Unlikely�� high

Toxic��
dispersion����

(50��ppm��
IDLH)��

194��
meter��

�r Possible�� Moderate

Chlorine��
(1��Tonner)��

Toxic��
dispersion��

LC50:��872��
ppm��

138
meter��

50% Unlikely�� high

��
Figure��7.2��to��7.7��shows��threat��zones��in��the��proposed��unit��are��super��imposed��on��
google��image��of��project��site.��All��scenarios��of��different��release��indicate��that��individual��
risk��is��found��to��be��a��maximum��at��locations��within��premises��as��well��as��outside��of��
premises��for��toxic��dispersion��only.��The��reason��for��high��individual��risk��at��this��location��
is��due��to��considering��BLEVE��scenario��as��worst��case��scenario��resulting��from��the��
catastrophic��failure��of��storage��tank.��Abroadly��acceptable��level��of��individual��risk��as��
per��the��ALARP��(As��low��as��reasonably��practicable)��concept��of��HSE,��UK��is��10�r6/year.����
��
��
��
��
��
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7.7�� Summary��
��

�x�� The��present��risk�� assessment�� study�� shows�� that��proposed�� unit�� of�� M/s�� Fortune��
Industries��has��potential��for��damage��to��those��inside��and��outside��the��industry��because��
of��storage��of��Acetic��Acid��and��Chlorine.������

�x�� Other��hazardous��raw��material��will��be��stored��in��drums��in��separate��storage,��where��
possibility��of��fire,��explosion��and��toxic��chemical��release��will��be��very��less.����

�x�� It��may��be��noted��that��in��dispersion��modeling,��the��wind��direction��and��air��temperature,��
atmospheric��stability��are��found��to��be��the��deciding��factors��for��the��threat��zones.��Here,��
chlorine��toner��leakage��worst�rcase��scenario��is��considered��for��atmospheric��condition��
of��2��m/s��wind��and��stability��class��:��F.��

�x�� Fire��modeling��shows����that��the����hazardous����distances����for��Acetic��Acid��storage��tank����
extended��up��to��150��meters��in��worst��case��scenario,��In��case��of��pool��fire��it��is��within��15��
meters��which��might����prevent����effective����fire�rfighting��arrangements��to��be��provided��.����

�x�� A��maximum��dispersion��distance��of��approximately��4.6��kilometer��(3��ppm)��for��Chlorine��
tonner��leakage��is��observed.������

��

7.8�� Proposed��Risk��Reduction��Measures����
��

A.��Chlorine����
��
Storage��Facility:��
��
�x�� Ton��containers��should��be��stored��on��sides��over��roller��supports��to��turn��cylinders,��

to��bring��leaking��valve��towards��gaseous��end��of��the��container,����in��case��of��
emergency��(1��part��liquid��chlorine��expands��to��form��460��parts��of��gaseous��
chlorine)��* ��Chlorine��cylinders��are��filled��with��80%��liquid��chlorine��to��maintain��a��
gas�rliquid��ratio��within��the��cylinder.��

�x�� Each��Tonner��should��be��sufficiently��spaced��so��that��all��tonner��are��easily��accessible��
to��deal��with��emergencies��

�x�� Tonner��should��not��be��stacked��or��racked��more��than��one��high,��this��is��because��
chlorine��tonner��on��higher��stack��will��be��not��be��easily��accessible��for��fixing��
chlorine��kit��in��case��of��leak��/ ��emergency.��

�x�� The��storage��area��should��be��free��from��water��sources��and��moisture.��

�x�� Chlorine��tonner��should��be��lifted��using��suitable��cradle��and��chain��slings��with��hoist��
or��crane��having��at��least��2��tonnes��capacity.��

�x�� Rope��slings,��chains��or��magnetic��devices��should��never��be��used��for��handling��
chlorine��tonner.��

��
��
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Chlorine��leak��detection��systems:��
��

Ammonia��water��torches��should��be��used��for��chlorine��container��storage��areas,��as��a��
means��to��detect��leaks,��chlorine��gas��reacts��with��aqueous��ammonia��to��form��white��
fumes�� of�� ammonium�� chloride.�� These�� chemical�� torches�� should�� have�� periodic��
maintenance��and��may��not��be��reliable��if��it��is��not��maintained��properly.����

��
Advanced��chemical��leak��detection��systems��which��are��more��precise��and��automated��
systems��which��not��only��detect��a��leak��but,��also��alarm��the��audio�rvisual��emergency��
system��and��actuate��ventilation��(exhaust)��fans,��when��the��leak��exceeds��threshold��
value��(generally��3��ppm��–��5��ppm).��These��systems��are��robust��and��are��recommended��to��
be��installed��in��chlorine��handling��and��storage��areas��

��
Chlorine��Emergency��Kits:��

��
Chlorine��kits��should��be��located��in��strategic��locations��such��that��they��are��easily��
accessible�� and�� are�� away�� from�� the�� affected�� area,�� in�� case�� of�� an�� emergency.��
Additionally�� Chlorine�� gas�� cartridge�� masks�� for�� small�� leaks�� and�� Self�rContained��
Breathing��Apparatus��(SCBA)��sets��for��handling��emergency,��should��be��readily��available��
and��well��maintained��to��enable��the��emergency��team��to��provide��a��prompt��response.��

��
Chlorine��Absorption��Pits:��

��
M/s��Fortune��Industry��should��have��a��provision��for��quenching��a��chlorine��container��
leak,��facility��should��have��cement��flooring��having��a��slope��towards��a��pit,��capable��of��
collecting��all��the��liquid��in��the��cylinder,��which��will��enable��chlorine��absorption,��through��
quenching��solutions��like��caustic��soda��/ ��lime��/ ��soda��ash.��These��provisions��should��be��
maintained��to��handle��emergencies.��Proportions��of��alkali��and��water��required��to��
quench��900��Kgs.��of��Chlorine��are��tabulated��below.��
��

Caustic��Soda��and��Water�� Soda��Ash��and��Water Milk��of��Lime����&��Water

Wt.��(kgs.)�� Vol.��(lit)�� Wt.��(kgs.) Vol.��(lit) Wt.��(kgs.)�� Vol.��(lit)
1160�� 3680�� 2720 9050 1160�� 11350

��
��

Following��Safety��Devices��are��recommended:��
1.�� Chlorine��cylinder��emergency��kit��(kit��a)��/ ��chlorine��ton��container��emergency��kit��(kit��b)��
2.�� Additional��tonner��valve��
3.�� Chlorine��leak��detector��(Chloro��Detect)��
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This��device��senses��Chlorine��gas��leak��in��ambient��air��and��gives��an��alarm��contact��and��also��
contacts��for��operating��Auto��Chlorine��Gas��Leak��Absorption��System��and��/ ��or��other��
automatic��valves.��

�9�� Range:0�r5ppm,��0�r10ppm��and��0�r50ppm��
�9�� Comes��with��Single��Sensor��or��Two��Sensors��
�9�� Very��sensitive��with��very��good��response��time��
�9�� Very��essential��when��Chlorine��Ton��Container��are��used��

��
�¾������Storage��Tank��Area:��

�ƒ�� Storage��tank��of��Chlorine,��Hydrochloric��Acid��should��be��installed��away��from��the��
plant��area.��

�ƒ�� Automatic��sprinkler��system��for��the��flammable��material��tanks��(over��ground��
tanks��only)��may��be��provided��as��knock��on��effect��in��case��of��fire��is��possible.��

�ƒ�� Containment��dykes��with��proper��sloping��and��collection��sumps��should��be��
provided��so��that��any��spillages��in��the��bulk��storage��and��other��handling��areas��shall��
not��stagnate��and��shall��be��quickly��lead��away��to��a��safe��distance��from��the��source��
of��leakage.��This��reduces��the��risk��of��any��major��fire��on��the��bulk��storages��and��the��
risk��to��the��environment��shall��be��minimized/��eliminated.��

�ƒ�� Inspection��of�� the��storage�� tanks��as��per��prefixed�� inspection��schedule�� for��
thickness��measurement,��joint��and��weld��efficiency��etc.��

�ƒ�� Provision��of��flameproof��electrical��fittings��/ ��equipment’s.��
�ƒ�� Proper��maintenance��of��earth��pits.��
�ƒ�� Strict��compliance��of��security��procedures��like��issue��of��identity��badges��for��

outsiders,��gate��passes��system��for��vehicles,��checking��of��spark��arrestors��fitted��to��
the��tank��lorries��etc.��

�ƒ�� Strict��enforcement��of��no��smoking.��
�ƒ�� Periodic��training��and��refresher��courses��to��train��the��staff��in��safety��fire��fighting.��
�ƒ�� Employee��training��and��education��is��carried��out.��
�ƒ�� Structural��fireproofing��in��the��process��area��could��be��considered��as��a��safety��

measure��in��the��light��of��probable��spill��and��fires��in��the��area.��
��
�¾������General��Safety��measures��to��be��taken:��

�x�� Emergency��drills��should��be��carried��out��periodically��to��ensure��preparedness��must��
continue.��

�x�� Wind��indicator��should��be��provided��at��the��highest��level��of��the��plant��to��know��the��
wind��direction.��

�x�� Many��operations��involve��use��of��highly��toxic/flammable��materials��and��these��
needs��to��be��documented��as��SOPs.��These��must��be��made��and��kept��updated��on��
priority.��
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�x�� Extensive��training��on��use��of��Self��Contained��Breathing��apparatus��(SCBAs)��must��be��
ensured��for��emergency��control.��

�x�� Raw��materials��are��either��toxic��or��flammable,��therefore��important��to��ensure��that��
these��materials��are��stored��in��closed,��well��ventilated��totally��safe��areas.��A��fire��
alarm��system��(heat��and��smoke��detection)��should��be��provided��for��the��storage��
area��where��the��material��is��stored��as��toxic��fumes��arise��on��combustion.����

�x�� Loose��drums��of��waste��materials,��often��solvent��laden,��must��be��removed��from��the��
working��areas��and��close��watch��kept.��

�x�� Proper��Earthing��needs��to��be��provided��through��plug��type��systems��or��through��the��
agitators/liquid.��

�x�� Ventilation��should��be��provided��for��any��enclosed��are��where��hydrocarbon��or��toxic��
vapors��may��accumulate.��Several��such��areas��were��noticed�r��these��may��be��surveyed��
and��tackled��accordingly.��

�x�� All��personnel��should��be��trained��in��handling��emergency��situations��and��should��be��
apprised��of��their��role��in��handling��emergency��situation��and��to��ensure��adequacy��of��
the��emergency��procedures��simulated��exercise��should��be��carried��out.��This��was��
found��wanting.��

�x�� Flame��arrestor��should��be��provided.��

�x�� Adequate��number��of��caution��boards��highlighting��the��hazards��of��chemicals��should��
be��provided��at��critical��locations.��

�x�� Monitoring��of��occupational��hazards��like��noise,��ventilation,��chemical��exposure��
etc.��is��carried��out��regularly��and��its��record��is��maintained.��

�x�� Good��housekeeping,��use��of��PPE,��Engineering��controls,��Enclosure��processes,��
scrubber��system,��display��of��safety��boards,��SOP��of��loading��/ ��unloading,��local��
exhaust��ventilation,��safety��shower��etc.��are��important��safety��measures��have��taken��
to��keep��these��chemicals��within��TLV.��

�x�� Appropriate��personal��protective��equipment��is��provided��&��ensure��the��usage��of��
them.��

�x�� Workers��are��trained��for��safe��material��handling��of��hazardous��chemicals.��

�x�� Prepare��&��display��the��safe��operating��procedure��for��hazardous��chemicals��storage,��
handling��&��transporting��or��using.��

�x�� Local��Exhaust��ventilation��and��scrubber��should��be��installed��where��it��is��required��to��
reduce��fumes,��vapors,��temperature��and��heat��stress.��

�x�� Reduce��the��level��of��physical��activity��by��sharing��workload��with��other��or��by��using��
mechanical��means.��
��
��
��
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�¾�� Following�� FIRE�� safety�� devices�� should�� be�� provided�� to�� protect�� from�� any��
malfunctioning��of��plant��equipment.����

�x�� Water��storage��of��adequate��capacity��to��meet��the��requirements��of��water��for��
firefighting��purposes.��

�x�� Fire��hydrants��and��automatic��sprinkler��system.��Diesel��driven��pumps��and��headers��
to��supply��water��to��fire��hydrant��network.����

�x�� Adequate��Portable�� fire�� extinguishers,�� sand�� bucket,��wheeled�� fire��&�� safety��
equipment��should��be��provided��at��the��required��places.����

�x�� Equipment��required��for��personal��safety��like��blankets,��gloves,��apron,��gum��boots,��
face��mask��helmets,��safety��belts,��first��aid��boxes��etc.��are��provided.��Proximity��suits��
and��self�rcontained��breathing��apparatus��to��be��provided.��

��

Table��No.��7.12��:����Fire��Extinguishers��
��

Sr.��
No.��

Type���� Capacity�� Qty��

1.�� �� Jockey��Pump�� 200��RPM�� 1��

2.�� �� Dry��chemical��Powder�� 2��Kg.�� 10��Nos.��

3.�� ��
Capacity�� CO2�� type�� Fire��
Extinguisher.��

3��Kg�� 8��Nos��

4.�� �� Water��storage��tank��(For��Fire)�� 1��KL�� ��������������������1��Nos��

��

7.9�� Occupational��Health��Surveillance��Programme��

7.9.1�� Introduction:��
��

Chlorine,��Acetic��Acid,��Acetic��Anhydride��are��the��main��raw��materials��to��which��workers��
will�� be�� exposed�� directly�� or�� indirectly.�� Pre�remployment�� medical�� checkup�� and��
periodically��medical��examination��will��be��done.��Liver��function��testis��will��be��carried��out��
during��pre�rplacement��and��periodical��examination.��In��addition��to��the��above,��following��
safety��equipment��will��be��provided.��

7.9.2��Statutory��requirement:��
��

Health��Records��(Rule��68R):��Once��in��every��6��months��or��immediately��after��his��medical��
examination��whichever��is��earlier.��
��
Medical��Examination��&��Factory��Medical��Officer��(FMO)��(Rule��68T��&��U):��
1.�� Pre�remployment��and��six��monthly��periodical��examinations��are��required.����
2.�� Report��of��above��examinations��shall��be��in��Form��No.��32.����
3.�� First��employment��only��after��fitness��certificate��in��form��No.��33��
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4.�� The��worker��required��to��undergo��medical��examination��will��not��refuse��it.��

7.9.3��Action��plan��for��Occupational��Health��and��safety��for��workers:��
��

�ƒ�� Monitoring��of��occupational��hazards��like��noise,��ventilation,��chemical��exposure��etc.��will��
be��carried��out��regularly��and��its��record��will��be��maintained.��

�ƒ�� Good��housekeeping,��use��of��PPE,��Engineering��controls,��Enclosure��processes,��display��of��
safety��boards,��SOP��of��loading��/ ��unloading,��local��exhaust��ventilation,��safety��shower��etc.��
All��necessary��safety��measures��will��be��taken��to��keep��all��chemicals��within��TLV.��

�ƒ�� Appropriate��personal��protective��equipment��will��be��provided��&��ensure��the��usage��of��
them.��

�ƒ�� Workers��will��be��trained��on��safe��material��handling��of��hazardous��chemicals.��
�ƒ�� Prepared��&��display��the��safe��operating��procedure��for��hazardous��chemicals��storage,��

handling��&��transporting��or��using.��
�ƒ�� Register��(form��no.37)��for��work��place��air��monitoring��will��be��done��regularly.��
�ƒ�� Employee��training��and��education��will��be��carried��out��regularly.��
�ƒ�� Local��Exhaust��ventilation��will��be��installed��where��it��is��required��to��reduce��fumes,��vapors,��

temperature��and��heat��stress.��
��

�¾�� Occupational��health��services��to��be����include��in��action��plan��will��be����
�ƒ�� Medical��examinations:��pre�remployment,��periodic��and��others.����
�ƒ�� Supervision��of��the��working��environment��industrial��hygiene,��safety,��job��analysis��

and��adaptation��of��the��job��to��the��worker��in��good��working��conditions.����
�ƒ�� Advice��to��management��and��workers.����
�ƒ�� Health��education��and��training.����
�ƒ�� Health��statistics.����
�ƒ�� Medical��treatment�rfirst��aid,��emergency��and��ambulatory��treatment.����
�ƒ�� Health��counselling�rindividual.��

��
�¾�� Periodic��Health��Check�rup��includes:����

�ƒ�� Complete��clinical��check�rup.����
�ƒ�� X�rray��of��chest.����
�ƒ�� Vision��testing.����
�ƒ�� Blood��routine,��sugar��and��cholesterol.����
�ƒ�� Urine��routine.����
�ƒ�� ECG��for��workers��above��40��years.����
�ƒ�� Indirect��laryngoscopy��for��workers��above��40��years.����
�ƒ�� Spirometer��for��workers��employed��in��dusty,��and��smoky��environment.����
�ƒ�� Audiometry��for��those,��working��in��noisy��environment.��

��
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7.9.4��Treatment��facilities��provided��to��workers��affected��by��accidental��Spillage��of��Chemicals������������
��
Regular��safety��inspection��is��highly��recommended��to��keep��equipment��up��to��date��and��
ensure�� all�� procedures�� are�� being�� followed�� correctly.�� Chemical�� Plant�� Safety��
Precautions��to��Avoid��Accidents��and��Injuries��
�¾�� Gas��detectors��system��as��described��in��above��section��of��chlorine��and��ammonia��
�¾�� Fire��extinguishers��
�¾�� Frequent��training��on��safety��procedures��
�¾�� Perform��hydrostatic��tests��to��check��pressure��safety��equipment��
�¾�� Protective��eyewear��
�¾�� Eye�rwashing��equipment��for��splashes��
�¾�� Safety��valves��to��regulate��pressure��
�¾�� Ventilation��and��respiration��for��fumes��
�¾�� Adequate��number��of��Personal��protective��equipment��to��prevent��contact��with��

skin��by��wearing��neoprene��gloves,��lab��coat,��and��resistant��apron.��Glasses��or��a��face��
shield��will��be��provided��if��splashing��may��occur.��

�¾�� Washing��facility:��In��case��of��contamination��of��chemicals��
�¾�� Drinking��water��
�¾�� First��aid��facility��at��prominent��location��within��premises����
�¾�� Antidots��of��chemicals��will��be��provided��within��premises.����
�¾�� Emergency��accident��Warning��Devices��
�¾�� Regular��Maintenance��and��Inspection��of��process��machineries��

��
Medical��Arrangement:��
��
First��Aid��Boxes��have��been��provided��at��various��strategic��locations.��Requisite��number��
employees��are��trained��about��First��Aid,��Liaison��with��nearest��hospitals.��Details��of��available��
antidotes��of��raw��materials��are��given��in��Table��7.1.��

7.9.5��Minimization��of��the��manual��handling��of��hazardous��substance��
��
Whether��moving��materials��manually��or��mechanically,��employees��should��know��and��
understand��the��potential��hazards��associated��with��the��task��at��hand��and��how��to��control��
their��work��places��to��minimize��the��danger.��Employers��and��employees��should��examine��
their��workplaces�� to��detect��any��unsafe��or��unhealthful�� conditions,��practices,��or��
equipment��and��take��corrective��action.��Provide��flameproof��electrical��motor��&��transfer��
chemicals��through��the��pipelines.��Use��specially��designed��pallets��to��hold,��move��raw��
materials,��finished��products��through��work��areas.��Minimize��lifting��of��raw��materials,��
heavy��loads��by��using��appropriate��platforms,��trolleys��etc.��Avoid��the��moving,��manual��
handling��of��hazardous��material.��
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7.10�� DO’S��AND��DONT’S��for��Handling��of��Chemicals��
��

DO’S��&��DONT’S��for��Material��Handling��

Do’s�� Dont’s��

�x�� Know�� the��hazards��of�� the��chemical��before��
handling.��

�x�� Know��the��antidotes��for��chemical,��which��you��
are��handling.��

�x�� Do�� keep�� material�� safety�� data�� sheet�� in��
locations��where��chemicals��are��being��handled��
and��study��it.��

�x�� Use�� appropriate�� personal�� protective��
equipment��like��gloves,��aprons,��and��respirator;��
face��shield��etc.��depending��upon��nature��of��the��
work.��

�x�� Label��every��chemical��that��you��use��and��tightly��
close��the��container.��

�x�� Use��eye��wash��fountain��/ ��safety��shower��in��case��
of��splash��of��chemicals��in��the��eye��or��body��for��
at��least��15��minutes.��

�x�� Segregate�� toxic,�� flammable�� chemicals�� and��
keep��them��under��control.��

�x�� In��addition��to��draining��and��closing��valves,��
lines�� should��be��blanked��before�� taking��up��
maintenance��work.��

�x�� Provide��proper��ventilation��at��the��chemical��
handling�� area�� to�� limit�� their�� concentration��
within��prescribed��level.��

�x�� Do��not��store��the��chemicals��that��are��
incompatible��with��other��chemicals.��

�x�� Do��not��spill��the��chemicals.��
�x�� Do�� not�� dispose�� chemical�� without��

neutralizing.��
�x�� Do�� not�� keep�� large�� inventory�� of��

chemicals.��
�x�� Do�� not�� allow�� empty�� containers�� of��

hazardous�� chemicals�� to�� be�� used�� by��
others.��

�x�� Do�� not�� use�� compressed�� air�� for��
transferring��chemicals.��

�x�� Do��not��stand��near��chemical�� transfer��
pump�� while�� it�� is�� in�� operation�� with��
temporary��hose��connection.��

�x�� Pouring��of��chemicals��by��hand��or��doing��
siphoning��by��mouth��should��never��be��
adopted.��

�x�� Chemicals�� drums�� should�� never�� be��
moved��without��protection.��

�x�� Do��not��attempt��to��neutralize��the��acid��/ ��
alkali��on��the��skin.��Use��water��only.��

�x�� Do��not��use��solvent��for��cleaning��hands.��

��
DO’S��&��DONT’S��for��Material��Handling��

Do’s�� Don’ts��

�x�� Use�� proper�� lifting�� tool�� and�� tackle�� having��
adequate��capacity.��

�x�� Only�� authorized�� persons�� should�� operate��
material��handling��equipments.��

�x�� Each��tool,��tackle��or��equipment��should��have��
number��and��safe��working��load��(SWL)��marked��
on��it.��

�x�� Assess��weight��of��the��material,��distance��to��be��
carried��and��hazards��etc.��before��lifting��the��
load.��

�x�� Inspect��and��test��all��the��lifting��tools��and��tackles��
regularly��as��per��Factory��Rules.��

�x�� Do�� not�� use�� the�� equipment�� for�� the��
purpose��other��than��its��design��intention.��

�x�� Do�� not�� allow�� personnel�� to�� move��
underneath��lifted��load.��

�x�� Do��not��load��the��equipment��above��its��
safe��working��load.��

�x�� Do��not��use��makeshift��arrangements��for��
lifting�� equipment�� without�� inspection��
and��test.��

�x�� Do��not��use��defective��tool��and��tackles.��
�x�� Keep�� the�� tools�� &�� tackles�� free�� from��

adverse�� effect�� of�� atmosphere�� by��
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Do’s�� Don’ts��

�x�� Wear��Personal��Protective��Equipments��while��
handling��of��material.��

�x�� Wherever�� possible,�� mechanized�� material��
handling��shall��be��adopted.��

�x�� While��lifting��a��load��physically,��keep��the��load��
as��near��as��possible��to��the��body��with��feet��
properly��placed��for��body��balance.��

�x�� Bend��knees,��keep��back��straight,��keep��the��load��
closed��to��the��body��and��lift ��the��load.��

applying��suitable��protective��coating.��
�x�� The��angle��between��the��legs��of��two��leg��

sling��should��not��exceed��90��degree.��
�x�� Do��not��allow��male��and��female��adult��to��

lift ��a��load��manually��higher��than��55��kgs��
and��30��kgs��respectively.��

�x�� Do��not��hold��the��load��with��tip��of��the��
fingers;��grasp��the��load��firmly��with��palm.��

��
DO’S��&��DONT’S��for��Fire��Prevention��

Do’s�� Don’ts��

�x�� Follow��‘NO��SMOKING’��sign.��
�x�� Deposit��oily��rags��and��waste��combustible��material��

in��the��identified��containers��and��dispose��them��
suitably.��

�x�� Fire��Hose��used��for��any��other��purpose��should��be��
permanently�� marked�� and�� taken�� out�� of�� fire��
hydrant��system.��

�x�� Keep�� minimum�� inventory�� of�� flammable�� and��
combustible��substances.��

�x�� Take��permission��before��breaking��or��removal��of��
fire��barrier��and��ensure��subsequent��relocation��of��
fire��barrier.��

�x�� Check��periodically��the��operability��of��fixed��fire��
fighting��system.��

�x�� Attend��any��abnormality��/ ��deficiency��with��fire��
protection��system��promptly.��

�x�� Provide�� earthling�� or�� bonding�� to�� prevent��
accumulation��of��static��charges��to��tanks��where��
flammable��chemicals��are��stored��/ ��handled.��

�x�� Use�� instruments�� that��are�� intrinsically��safe�� in��
explosive��atmosphere.��

�x�� Do��not��leave��flammable��material��like��
acetone,�� kerosene�� etc.�� used�� as��
cleaning��agent��at��the��work��area.��

�x�� Do�� not�� over�� tighten�� fire�� hydrant��
valves��with��F�rlever.��

�x�� Do�� not�� allow�� wild�� grass�� growth��
around��storage��of��the��gas��cylinders��
and��switchyard.��

�x�� Do��not��obstruct��accessibility��to��the��
fire��related��equipment.��

�x�� Do��not��destroy��the��inspection��tag��
provided��with��the��fire��equipment.��

�x�� Do�� not�� misuse�� fire�rfighting��
equipment�� other�� than�� intended��
purpose.��

�x�� Do��not��store��the��flammable��material��
in��the��open��container.��

�x�� Do��not��use��instruments��that��are��not��
intrinsically�� safe�� in�� the�� explosive��
atmosphere.��

��
DO’S��&��DONT’S��for��House��Keeping��

Do’s�� Don’ts��

�x�� Assign��places��for��everything��and��maintain��things��
at��assigned��places.��

�x�� Clean��the��area��after��completion��of��work.��
�x�� Use��aisle��space��free��for��personnel��and��material��

movement.��
�x�� Ensure��adequate��illumination��and��ventilation��for��

�x�� Do��not��leave��combustible��materials��
in��the��work��area.��

�x�� Do��not��smoke��in��the��area��of��work.��
�x�� Do��not��allow��dust��bin��to��overflow.��
�x�� Do��not��generate��extra��waste.��
�x�� Do��not��disturb��the��safety��equipment��
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Do’s�� Don’ts��

the��job.��
�x�� Drop��paper,��plastic,��glass,��metal��and��bio�rmedical��

waste��in��a��separate��bin��kept��for��this��purpose.��
�x�� Know��the��location��where��emergency��equipment��

such��as��first��aid��box,��fire��fighting��equipment,��
SCBA,��Stretchers��are��kept.��

�x�� Arrest��all��types��of��spills��such��as��chemical,��water,��
oil,��air��/ ��gas,��steam��etc.��and��clean��up��the��area��
immediately.��

�x�� Ensure��exits��are�� indicated�� / ��painted�� for��use��
during��emergency.��

from��assigned��location.��
�x�� Do�� not�� block�� emergency�� switches��

and�� on/off�� switches�� of�� the��
equipment��by��storming��of��materials��
in��front��of��work.��

�x�� Do�� not�� leave�� cleaning�� agent�� like��
acetone,��isopropyl��alcohol,��kerosene��
etc.�� at�� the�� work�� area�� after��
completion��of��work.��

�x�� Do��not��block��fire��exit��point��by��storing��
materials��or��by��means.��

�x�� Do��not��leave��a��spillage��unattended.��
��

��

7.11��Disaster��Management��Plan��
��

�¾�� Disaster��
An��emergency��is��said��to��have��arisen��when��operations��in��the��plant��are��not��able��to��
cope��up��with��a��potential��hazardous��situation��i.e.��loss��of��control��of��an��incident��cause��
the��plant��to��go��beyond����its��normal��operating��conditions,��thus��creating��danger.��When��
such��an��emergency��evolves��chain��of��events��affect��the��normal��working��within��the��
factory��area��and/��or��which��may��cause��injuries,��loss��of��life,��substantial��damage��to��
property��and��environment��both��inside��and��outside��the��factory��and��a��disaster��is��said��
to��have��occurred.��
The�� various�� steps�� involves�� in�� the�� process�� of�� Disaster�� Management�� can�� be��
summarized��as:��

�x�� Minimize��Risk��Occurrence��(Prevention)��

�x�� Rapid��Control��(Emergency��Response)��

�x�� Effectively��Rehabilitate��Damaged��Areas��(Restoration)��
��

�� Disaster��Management��Plan��is��involved��by��careful��scrutiny��and��interlinking��of:��

�x�� Types��and��causes��of��disaster��

�x�� Technical��know�rhow��

�x�� Resource��availability��
��

�� The��various��type��of��Disaster��that��may��occur��is��

�x�� Due��to��the��fire��and��

�x�� Major��spillage��from��tank��

�x�� Hurricane,��cyclone��and��other��natural��calumniates.��
��
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�¾�� Objectives��of��the��Plan��
��

Unit��has��prepared��on�rsite��and��off�rsite��emergency��plan��and��same��has��been��regularly��
updated.��After��the��proposed��expansion��also��all��the��required��safety��measures��will��be��
Implemented��as��well��as��on�rsite��and��off�rsite��emergency��plan��will��be��revised��and��
updated��with��respect��to��the��proposed��expansion.��However��fire��hazard��will��be��
restricted��storage��area��only��and��hence��to��major��disaster��is��envisage.��The��plan��is��
developed��to��make��best��possible��of��unit,��

��

�x�� Rescue��the��victims��and��treat��them��suitable.��

�x�� Safe��guard��others��(evacuating��them��to��safer��places).��

�x�� Contain��the��incident��and��control��it��with��minimum��damage.��

�x�� Identify��the��persons��affected.��

�x�� Preserve��relevant��records��and��equipment��needed��as��evidence��incase��on��inquiry.��

�x�� Rehabilitate��the��affected��areas.��
��

�¾�� Basis��of��Plan��
��

Unit��has��prepared��an��onsite��emergency��plan.��The��basic��guideline��of��the��Plan��is��as��
given��below:��

�x�� Informative��broacher��on��emergency��has��been��distributed��to��each��staff��member��
of��the��plant��and��telephone��numbers��of��key��personnel��to��be��contacted��during��an��
emergency��is��placed��at��all��the��operator��placement��point��in��the��plan.��

�x�� Workers��would��be��trained��regularly��on��fire��hazard��drill,��which��has��been��organized��
once��in��a��here��mock��drill��from��the��safety��and��fire��agency.��

�x�� The��industry��will��provide��the��wall��surrounding��the��methanol��storage��area.��

�x�� 24��hours��vehicle��for��service��and��in�rplant��first��aid��emergency��kit��would��be��
provided.��

��
7.11.1��Post��Disaster��Analysis��and��Evaluation��

��
When��emergency��is��over,��it��is��desirable��to��carry��out��a��detailed��analysis��of��the��causes��
of��the��accident��to��evaluate��the��influence��of��various��factors��involved��and��to��propose��
methods��to��eliminate��them��in��future.��Simultaneously,��the��adequacy��of��the��disaster��
preparedness��plan��will��be��evaluated��and��any��short��comings��will��be��rectified.��

��
7.11.2��General��Recommendations��

��

�x�� All��non�rroutine��work��etc.��should��be��carried��out��under��a��permit��system.��
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�x�� Adequate��number��of��caution��boards��high��lighting��the��hazards��of��chemicals��to��be��
handled,��eye��bath��and��emergency��showers��should��be��provided��at��critical��
location.��

�x�� Adequate��number��of��absorbents��should��be��placed��at��accessible��locations��in��the��
tank��farm��area��as��well��as��in��the��pump��house��that��would��enable��to��contain��spills��
immediately.��

�x�� Adequate��color��coding��and��labeling��of��the��pipelines��should��be��provided��for��easy��
identification��of��products��proposed��to��be��handled��through��them.��

�x�� The��damage��distance��due��to��any��failure��could��be��reduced,��by��reducing��the��time��
required��to��stop��the��leak,��which��in��turn��would��reduce��the��quantity��of��spillage.��
The��response��time��could��be��reduced��by��installing��/maintaining��instruments,��
effective��communication��system,��etc.��

�x�� ��It��is��recommended��that��rubber��mats��be��provided��in��front��of��electrical��panel��of��
the��entire��plant��with��a��view��to��prevent��employees��from��receiving��electric��shocks.��

�x�� It��is��suggested��that��all��type��of��fire��extinguishers��be��placed��at��appropriate��places��
for��easy��access��in��case��of��emergency.��
��

7.11.3��The��availability,��organization,��and��utilization��of��resources��for��emergency��
��

The��organizational�� set�rup��necessary�� for�� chain��of�� commands��during��emergency��
situation,��which��may��arise��in��the��premises.��The��system��is��described��in��following��
Subsections.����

��
Organizational��Set�rup��

��
��
��
��
��
��
��
��
��
��
��

��
��
��
��
��

Administrative��Head

Plant��Manager��

EHS��Officer��

Plant��Technician��
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�� Functions��and��Responsibilities��of��Factory��Manager��

�x�� Factory��Manager��is��main��guiding��person��for��direct��emergency��operations.����
��

Safety��officer��

�x�� The��main��responsibility��of��safety��officer��is��safety��management.����

�x�� The��Safety��management��includes��the��implementation��of��prevention��methods��to��
avoid��incident��or��accident��and��handling��of��emergency��in��case��of��accident.��

��

Skilled��person��

�x�� He��is��responsible��for��the��operation��and��maintenance.��
��

Skilled��person��

�x�� He��is��arranging��the��safety��equipment��accordingly.����

�x�� He��is��followed��the��instruction��of��supervisor��and��officer.��
��

7.11.4��Emergency��Response��Room��(Safety��officer��room)��
��

The��place��identified��as��Emergency��Response��Center��is��considered��as��the��Security��Gate��
Office.��The��location��of��the��Emergency��Response��Center��may��change��in��future��as��per��
convenience.��The��facilities��available��at��the��Emergency��Response��Center��shall��include:��

i.�� Internal��Telephone��
ii.�� External��Telephone��
iii.�� Manual��Fire/Emergency��Siren��
iv.�� Siren��Actuation��Switch��
v.�� Important��Address��and��Telephone��Numbers��
vi.�� Emergency��Vehicles��
vii.�� Confined��Space��Entry��Procedure��
viii.�� List��of��Antidote/actions��to��be��taken��in��case��of��hazardous��chemical/materials.��
ix.�� Material��Safety��Data��Sheets��of��chemicals��
x.�� A��copy��of��On�rSite��Disaster��Management��Plan��

��
All��communications��after��General��Shift��working��hours��and��on��Sundays/��Holidays��are��to��be��
routed��through��the��Security��Gate��Office.��
��
�� General��Rules��
��

1.�� Follow��sense��of��discipline��and��do��not��pain.��
2.�� Do��not��rush��and��endanger��your��personnel��safety��
3.�� Use��personnel��protective��equipment��according��to��the��situation��
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4.�� Do��not��block��any��passages,��which��may��hinder��the��movement��of��emergency��
vehicles.��

5.�� In��case��you��have��to��shut��down��your��plant��operation,��do��it��in��an��orderly��manner��
as��per��standard��operating��procedures.��

6.�� In��situation��when��you��have��to��leave��your��work��and��evacuate��to��identify��places��
out��of��operating��areas,��do��it��in��an��orderly��manner.��

7.�� Follow��instructions��of��the��Safety��officer.��
8.�� Understand��the��Disaster��Management��Plan��well��and��take��interest��in��practice��

mock��drill.��
��

7.11.5�� Fire��Fighting��Facilities��
��

A.�� ��Fire��Buckets��/ ��Fire��Extinguishers��
Fire��buckets��and��portable��fire��extinguishers��already��provided��in��all��the��areas��
depending��upon��the��specific��needs��of��the��area.��Some��spare��equipment��will��also��be��
maintained��in��the��inventory��at��an��identified��fire��&��safety��equipment��store.��

�� B.����Fire��Alarm��Sirens��
It��is��provided��to��alert��all��the��employees��inside��the��premises��about��the��situation��of��an��
emergency.��

�� C.��Sand��Buckets����
5��nos.��of��sand��buckets��is��provided��within��the��industrial��premises��in��case��of��
emergency��fire.��

�� D.��Oxygen��cylinder������
� � � �Oxygen��cylinder��is��provided��for��emergency.��
�� E.��Safety��Equipment��

All�� types��of��personnel��protective��safety��equipment��required��for��handling��the��
emergency��are��to��be��arranged��in��the��M/s.��Macro��Polymer��Pvt.��Ltd.��site.��Some��of��the��
protective��equipment��is��as��follow:��

o�� Canister/Cartridge��type��masks��
o�� Dust��Masks��
o�� PVC��suits,��Aprons��
o�� Safety��showers/��Eye��Wash��fountains��
o�� Other��personnel��protective��appliances,��like��safety��glasses,��gumboots,��helmets,��

hand��gloves,��face��shields,��safety��belts,��safety��ladders,��safety��torches,��blankets.��
��

7.11.6��Other��Key��Personnel��
��

All��key��personnel��will��wear��red��helmet��for��their��identification��and��easy��recognition.��
The��responsibilities��and��duties��of��key��personnel��include.��

��
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1.�� Safety��
The��safety��officer/��supervisor��will��carry��out��the��following:��

�x�� To��provide��necessary��equipment�� like�� fire�� fighting��equipment�� (FFE)��and��personal��
protective��equipment��(PPE).��

�x�� To��accompany��factory��inspector��during��investigation��of��the��emergency.��

�x�� To��train��workers/��supervisors��in��safety��and��safe��operating��procedures.��

�x�� To��assist��the��site��main��controller,��incident��controller��in��preparing��a��brief��report��of��the��
incident.��
��

2.�� Assembly��Points:��

�x�� The��assembly��points��for��gathering��non�ressentials��workers��/ ��persons��is��fixed��and��clearly��
marked��as��per��the��wind��direction.��
��

3.�� Fire��Control��Arrangement:��
Fire��fighting��trained��personnel��is��available��in��all��the��shifts.��The��responsibilities��and��duties��
include:��

�x�� To��fight��the��fire��with��available��internal��fire��fighting��equipment��and��to��stop��leakage��of��
liquid��etc.��

�x�� To��provide��personal��protective��equipment��to��the��team.��

�x�� To��cordon��the��area��and��inform��incident��controller��or��site��main��controller��about��the��
development��of��emergency.��

�x�� To��train��the��persons��(essential��workers)��to��use��personal��protective��equipment��and��fire�r
fighting��equipment.��

��
4.�� Medical��Arrangement:��
The��responsibilities��and��duties��include:��

�x�� To��provide��first��aid��to��the��affected��persons,��and,��if��necessary,��send��them��to��hospitals��for��
further��treatment.��

�x�� To��keep��a��list��of��blood��groupings��ready��and��update.��
��

5.�� Transport��Evacuation��Arrangement:��

�x�� For��transportation��of��people,��company’s��vehicles,��cars,��rickshaws��etc.��has��been��utilized.����
��

7.11.7��On��Site��Emergency��Plan��
An��emergency��in��the��premises��has��the��potential��to��cause��serious��injury��or��loss��of��
lives�� or�� extensive�� damage�� to�� the�� property�� and/or�� environment�� and�� serious��
disruption��both��inside��and��outside��the��plant.� � � �In��such��cases��sometimes��outside��
agencies��are��required��to��call��for��help��in��handling��the��situation.����The��causative��factors��
like��plant/equipment��failure,��human��error,��earth��quake,��sabotage��etc.��will��normally��
manifest��in��various��forms��viz.��Fire,��Explosion,��Toxic��release,��structure��collapse��etc.��
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This��OEP��lays��down��the��code��of��conduct��of��all��personnel��in��the��Plants��and��the��
procedures�� to��be��adopted��by�� them�� in�� the��event��of��an�� "Emergency".��These��
procedures��have��been��prepared��taking��into��account��the��minimum��strength��of��
manpower��available��at��all��times��in��the��premises.��The��individuals��under��the��direction��
of��the��respective��Team��Leaders��shall��carry��out��the��responsibilities��assigned.��
��
The��emergency��procedures��outlined��are��suitable��for��round��the��clock��coverage��
including��holidays.��These��emergency��procedures��shall��be��followed��as��outlined��in��the��
OEP��during��general��shifts��as��well.��
��
The��overall��objectives��of��OEP��are:����

��

�x�� To��control��the��situation��and��if��possible��eliminate��as��quickly��as��possible.��

�x�� To��avoid��confusion/panic��and��to��attend��the��emergency��with��clear�rcut��line��of��
action.��

�x�� To��minimize��the��loss��of��property��to��the��plant��as��well��as��to��our��neighborhood.����

�x�� To��safe��guard��the��non�raffected��areas.����

�x�� To��alert��the��neighborhood.��

�x�� To��arrange��head�rcount��and��rescue��operations.��

�x�� Treatment��of��the��injured.��

�x�� To��safeguard��others��by��timely��evacuation.��

�x�� To��prevent��any��cascade��of��emergencies.��
��

Accident:����
An��accident��is��an��unplanned��event,��which��has��a��probability��of��causing��personal��injury��or��
property��damage��or��both.��It��may��result��in��physical��harm��(injury��or��disease)��to��person��(s),��
damage��to��property,��loss��to��the��company,��a��near��miss��or��any��combination��of��the��effect.��

��
A��Major��accident��is��a��sudden,��unexpected,��unplanned��event,��resulting��from��uncontrolled��
developments��during��and��industrial��activity,��which��causes��or��has��a��potential��to��cause��

��
i.�� Serious�� adverse�� effects�� immediate�� or�� delayed�� (death,�� injuries,�� poisoning�� or��

hospitalization)��to��a��number��of��people��inside��the��installations��and/��or��to��persons��outside��
the��establishment.��

ii.��Significant�� damage�� may�� be�� caused�� to�� crops,�� plants�� or�� animals�� or�� significant��
contamination��of��land��waters��or��air.��

iii.��An��emergency��intervention��outside��the��establishment��(evacuation��of��local��population,��
stopping��of��local��traffic).��

iv.��Any��combination��of��above.��
��



Environmental Impact Assessment Report  
 

M/s. Fortune Industries  
Survey No. 57/1/P3, Village: Hamirpar, 

Taluka: Tankara, District: Morbi, Gujarat. 
 

��

��

T. R. Associates (Ahmedabad) 
NABET Accredited 

Chapter-7: Additional Studies  
7.47 

� � � �
��
��

Emergency:��
An��emergency��is��the��situation,��which��has��potential��to��cause��a��large�rscale��damage��or��
destruction��to��life��or��property��or��Environment��or��combination��of��these��within��or��outside��the��
factory.��Therefore��it��is��essential��to��have��a��laid��down��procedure��to��meet��emergency��
systematically.��In��any��industry,��emergency��can��arise��at��any��moment��and��this��depends��on��the��
type��of:��
�¾�� Structure��
�¾�� Raw��materials��
�¾�� Machines����
�¾�� Nearby��Industries��
�¾�� Location��of��the��Industry��etc.��
��
Nature��of��emergency:��
The��"Emergency"��specified��in��this��plan��will��refer��to��occurrence��of��one��or��more��of��the��
following��natural/manmade��events.��
�¾�� Fire����
�¾�� Explosion��
�¾�� Release��of��Toxic��Gas/Vapour��
�¾�� Spillage��of��flammable��liquid��/gas��
�¾�� Deliberate��Sabotage,��Terrorism,��Air��Raid��etc.��
�¾�� Natural��Calamities:���r��Lightening,��Storm,��Earthquake,��Flood��etc.��
�¾�� Collapsing��of��structure��������
�¾�� Overturning��of��tanker��containing��flammable��/ ��toxic��substances.��
��
Medical��help:��
First��Aid��Boxes��have��been��provided��at��various��strategic��locations.��Requisite��number��
employees��are��trained��about��First��Aid,��Liaison��with��nearest��hospitals.��
��
Communication��system:��
�¾�� Alarm��Raising��for��Emergency��by��blowing��the��sirens��installed����
�¾�� The��siren��is��used��for��raising��the��emergency��alarm��and��also��for��all��clear��signals.��
�¾�� Emergency��Siren:��The��wailing��alarm����is��set��to��sounded��intermittently��at��fixed��interval��of��

30��seconds��for��a��period��of��two��minutes��in��case��of��emergency,��such��alarm��will��signify��the��
employees��that��an��emergency��has��occurred��and��that��the��emergency��services��should��be��
put��into��operation.��

�¾�� Incident��Controller��after��assessing��the��situation��will��declare��that��emergency��is��over.��Till��
the��Incident��Controller��issues��the��declaration,��all��the��leaders��will��adhere��to��the��task��and��
be��present��at��the��prescribed��location.��

�¾�� All��clear��signal��will��sounded��through��continuous��siren��for��1��minute.��Even��after��the��
emergency��is��over��a��skeleton��staff��of��the��Rescue/Evacuation��Team��is��available��at��the��site��
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of��emergency��for��at��least��30��minutes��to��ensure��that��the��situation��is��absolutely��free��from��
danger.��

�¾�� After��the��emergency��is��over,��all��the��team��leaders��should��meet��at��the��Emergency��Control��
Center��and��each��team��leader��should��submit��a��report��to��the��Incident��Controller��about��
team��performance��and��other��details��observed.��

�¾�� In��addition��to��the��above��systems,��Internal��telephones,��P.A.System,��Mobile��telephones,��
Computer��System��etc.��are��already��in��used��for��communication��which��will��be��continue.��

�¾�� If��situation��is��beyond��the��control,��the��external��agencies��will��be��informed��accordingly��and��
asked��for��the��help.��Direct��telephone,��cell��phone��or��messengers��/ ��runners��may��achieve��
this.��

��
Assembly��point:��
In��case��of��emergency��some��locations��are��considered��as��Assembly��Points.����Depending��on��the��
wind��direction��and��location��of��emergency,��Assembly��Point��is��declared.� � � �The��employees��
should��run��across��the��wind��direction��and��not��against��the��wind��direction.��

��
Depending��upon��the��location��of��the��emergency��the��Incident��Controller��will��fix��the��Assembly��
Point��and��Officer��will��announce��the��location��of��the��Assembly��Point.��Employee’s��attendance,��
visitors��and��contractors��workmen��register��has��been��made��available��at��the��Assembly��Point��
for��head��count.����

��
Emergency��control��center:��
Factory��Manager��Office��is��declared��as��an��Emergency��control��center.��Emergency��control��
center��is��facilities��with:��
��
1.�� Address��and��Telephone��numbers��of��the��Factory��Inspectorate,��Gujarat��Pollution��Control��

Board,��Police,��Fire��Brigade,��Hospitals��and��OEP��Team��Members����
2.�� Plant�� layout�rindicating�� storage�� of�� hazardous�� materials,�� layout�� of�� fire��

Hydrants/extinguishers,��entrances/exits,��roads��etc.��
3.�� Portable��P.A.��System,��Manual��Siren,��flood��lights,��Torches,��Pickaxe,��Saw,��Nylon��Ropes.��
4.�� Fire��Blankets��/ ��Fire��Proximity��Suit,��Breathing��Apparatus,��First��Aid��Box��etc.��
5.�� List��of��employees��with��address,��telephone��number,��blood��group��etc.��
6.�� Material��Safety��Data��Sheets��of��all��chemicals��handled.��
��
Wind��Socks:��������
Wind��direction��is��determined��with��the��help��of��installed��windsocks.����
��
Mock��drill:��
Mock��drills��are��carried��out��regularly��to��familiarize��the��staff��with��their��roles,��fire��protection��
equipment/system��installed��in��the��plant��and��use��of��personnel��protective��equipment.��Senior��



Environmental Impact Assessment Report  
 

M/s. Fortune Industries  
Survey No. 57/1/P3, Village: Hamirpar, 

Taluka: Tankara, District: Morbi, Gujarat. 
 

��

��

T. R. Associates (Ahmedabad) 
NABET Accredited 

Chapter-7: Additional Studies  
7.49 

� � � �
��
��

officials��monitor��this��and��shortcomings��are��thoroughly��studied��and��necessary��corrective��
measures��are��taken.��
��
Procedures��for��Mock��Drills��

�x�� Inform��all��the��employees��about��mock��drills��and��the��signal��to��be��given.��

�x�� Fix��the��date��and��location��of��the��emergency��for��mock��drills.��

�x�� Mock��drills��is��monitored��by��observers.��

�x�� Raise��the��siren��for��emergency.��

�x�� After��hearing��the��siren��the��Incident��Controller,��Site��Controller,��Officers��and��Team��
Members��should��actuate��the��“On�rsite��Emergency��Plan”.��

��
Procedure��on��Noticing��an��Emergency��
�¾�� If��anybody��notices��any��situation,��which��may��lead��to��a��disaster,��should��be��immediately��

inform��the��Shift��In�rcharge��/ ��site��controller��/ ��Incident��Controller��/ ��Fire��&��Safety��Supervisor��
/ ��Security.��

�¾�� Take��charge��of��the��situation��as��Incident��Controller.��
�¾�� Rush��to��the��site��of��emergency��to��get��the��correct��picture��and��then��to��Emergency��Control��

Center��for��speedy��control��over��the��situation��by��making��an��arrangement��for��raising��the��
alarm.����

�¾�� On��arrival��of��Team��members,��he��shall��assign��duties��as��required��and��activate��the��On�rSite��
Emergency��Plan.��

�¾�� Ensure��safety��of��the��plant��and��the��personnel��in��the��plant.��He��will��make��an��assessment��of��
the��emergency��and��decide��on��external��assistance.��

�¾�� Communicate��and��Coordinate��among��the��Incidents��Controller/��Site��Controller/��Factory��
manager/��fire��safety��supervisor��etc.��and��is� � � �final��authority��on��all��matters��related��with��
management��of��emergency��such��as:��

�x�� Fire��fighting.��

�x�� Welfare��and��rescue��operations.��

�x�� Arrange��for��Civil/Mechanical/Electrical��work��during��emergency.��

�x�� Transport.��
��
Incident��controller��/ ��site��controller:��
Rush��immediately��to��the��scene��of��the��fire/emergency,��select��and��set��out��appropriate��
fire/emergency��equipment.��He��will�� take�� the��below��mentioned��actions��at�� the��earliest��
opportunity,��if��the��fire/emergency��is��not��controlled.��������

��
He��will��

�x�� Call��the��security��personnel��from��their��residences��for��additional��manpower��if��required.��

�x�� Regulate��entry��and��exit��of��personal��required��for��controlling��the��fire/emergency.����

�x�� Restrict��exit��of��personal��required��for��controlling��the��fire/emergency.��
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�x�� Arrange��for��Personnel��Protective��Equipment��required��for��the��emergency.��

�x�� Call,��the��local��Fire��Brigade,��Police��in��case��of��necessity��in��consultation��with��the��Incident��
controller.��

�x�� Arrange��transport��facilities��for��removal��of��causalities��to��dispensary��/ ��hospital.��

�x�� Take��responsibility��of��law��and��order.����

�x�� Keep��detailed��records��of��the��incident��and��progress��of��operations��to��fight��the��emergency.��
��
Factory��manager:��
He��will��rush��to��the��Emergency��Control��Centre��and��collect��the��information��from��the��Incident��
Controller.��Further��he��will,��
�9�� Announce��the��location��of��the��Assembly��Point��after��getting��information��from��Incident��

Controller��/ ��site��controller.��
�9�� Take��the��list��of��persons��to��be��communicated��internally��and��externally.����
�9�� Maintain��liaison��with��the��press,��government��agencies��i.e.��Police,��Fire��Brigade��etc.��and��

the��neighborhood��regarding��the��emergency��under��instructions��from��Incident��Controller.����
�9�� Courteously�� Receive�� officers�� from�� the�� State�� Government�� or�� neighbors�� to�� the��

Administration��Block��only��and��inform��to��Incident��Controller��that��they��can��be��taken��care��
off.��

�9�� Take��all��the��steps��required��for��the��welfare��such��as��providing��tea,��snacks,��emergency��
temporary��Medical��Center��in��consultation��with��the��incident��controller/site��controller.��

�9�� Disclose��all��the��necessary��information��in��the��plant��and��media��so��as��to��avoid��rumors��and��
Confusion.��

�9�� Also��be��responsible��for��the��head��counts��at��the��Assembly��Points.��
��
Fire��&��safety��supervisor/��shift��in��charge��&��security:��
�¾�� Proceed�� to�� the��scene;��establish��contact��with�� firemen��and�� incident��controller�� to��

supplement��efforts��in��fire��fighting.��
�¾�� Assist��in��searching��casualties��and��help��to��remove��them��to��the��medical��center.��
�¾�� Organize��outside��assistance��in��fire��fighting��and��rescue��operations��if��required.��
�¾�� Mobilize��personal��protective��equipment��and��safety��appliances��and��assist��personnel��

handling��emergency��in��using��them.��
�¾�� Keep��and��check��on��any��new��development��of��unsafe��situation��and��report��the��same��to��Site��

Main��Controller.��
�¾�� Collect��and��preserve��evidence��to��facilitate��future��inquiries.��
�¾�� Effectively��cordon��off�� the��emergency��area��and��will��prevent��unauthorized��people��

entering��the��scene.��
�¾�� Permit��the��Fire��tenders��or��Ambulance��requisitioned��by��Incident��Controller��to��the��plant.��
�¾�� Ensure��that��vehicles��and��trolleys��are��sent��out��of��the��plant��premises.��
�¾�� Ensure��that��all��the��employees��are��conducted��out��of��plant��and��assembled��at��Assembly��

Point.��
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�¾�� Control��Traffic��Movement.��
�¾�� Remove��tankers,��tanker��drivers��outside.��
�¾�� Entry��of��unauthorized��public��to��be��prevented.��
�¾�� Arrange��for��vehicles��for��shifting��casualties��and��essential��workers��to��safe��assembly��points.��
��
Engineering/��operation��&��maintenance:��
�¾�� Ensure��the��safety��of��the��remaining��part��of��the��plant.��
�¾�� Take��necessary��steps��for��plant��shutdown��in��consultation��with��the��site��controller.��
�¾�� Ensure��that��an��Operator��is��immediately��available��at��the��Water��Pump��House��for��fire��

fighting.��
�¾�� Mobilize��with��necessary��tools��and��tackles��to��handle��any��repair��work��on��an��emergency��

basis.��
��

7.11.8��Offsite��Emergency��Preparedness��Plan��
��

Offsite�� emergency�� plan�� would�� follow�� the�� onsite�� emergency�� plan.�� When�� the��
consequences��of��an��emergency��situation��go��beyond��the��plant��boundaries,��it��becomes��
an��offsite��emergency.��

��
Offsite��emergency�� is��essentially�� the�� responsibility��of�� the��public��administration.��
However,��the��plant��management��will��provide��the��public��administration��with��the��
technical��information��relating��to��the��nature,��quantum��and��probable��consequences��on��
the��neighboring��population.��The��offsite��plan��in��detail��is��based��on��those��events,��which��
are��most��likely��to��occur,��but��other��less��likely��events,��which��have��severe��consequence,��
will��also��be��considered.��Incidents��which��have��very��severe��consequences��yet��have��a��
small��probability��of��occurrence��would��also��be��considered��during��the��preparation��of��
the��plan.��However,��the��key��feature��of��a��good��offsite��emergency��plan��is��flexibility��in��its��
application��to��emergencies��other��than��those��specifically��included��in��the��formation��of��
the��plan.��

��
The��roles��of��the��various��parties��who��is��directly��involved��in��the��implementation��of��an��
offsite��plan��are��described��below.��Depending��on��local��arrangements,��the��responsibility��
for��the��offsite��plan��would��either��rest��with��the��plant��management��or��with��the��local��
authority.��Either��way,��the��plan��would��identify��an��emergency��coordinating��officer,��who��
would��take��the��overall��command��of��the��offsite��activities.��As��with��the��onsite��plan,��an��
emergency��control��centre��would��be��setup��within��which��the��emergency��coordinating��
officer��can��operate.��

��
An��early��decision��is��required��in��many��cases��on��the��advice��to��be��given��to��people��living��
"within��range"��of��the��accident���r��in��particular��whether��they��should��be��evacuated��or��told��



Environmental Impact Assessment Report  
 

M/s. Fortune Industries  
Survey No. 57/1/P3, Village: Hamirpar, 

Taluka: Tankara, District: Morbi, Gujarat. 
 

��

��

T. R. Associates (Ahmedabad) 
NABET Accredited 

Chapter-7: Additional Studies  
7.52 

� � � �
��
��

to��go��indoors.��In��the��latter��case,��the��decision��can��regularly��be��reviewed��in��the��event��of��
an��escalation��of��the��incident.��Consideration��of��evacuation��may��include��the��following��
factors:��In��the��case��of��a��major��fire.��Only��houses��close��to��the��fire��are��likely��to��need��
evacuation,��although��a��severe��smoke��hazard��may��require�� this�� to��be��reviewed��
periodically;��and��if��a��fire��is��escalating��and��in��turn��threatening��a��store��of��hazardous��
material,��it��might��be��necessary��to��evacuate��people��nearby,��but��only��if��there��is��time;��if��
insufficient��time��exists,��people��should��be��advised��to��stay��indoors��and��shield��them��from��
the��fire.��This��later��case��particularly��applies��if��the��installation��at��risk��could��produce��a��
fireball��with��very��severe��thermal��radiation��effects.��
��
Although��the��plan��will��have��sufficient��flexibility��built��in��to��cover��the��consequences��of��
the��range��of��accidents��identified��for��the��onsite��plan,��it��will��cover��in��some��detail��the��
handling��of��the��emergency��to��a��particular��distance��from��each��major��hazard��works.��

��
Off�rSite��Disaster��Management��Plan��

��

��
��

��
��
��
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Aspects��Proposed��to��be��considered��in��the��Offsite��Emergency��Plan��
��
The��main��aspects,��which��should��be��included��in��the��emergency��plan,��are:��
��
Organization��
Detail��of��command��structure,��warning��systems,��and��implementation��procedures,��emergency��
control��centres.��Names��and��appointments��of��incident��controller,��site��main��controller,��their��
deputies��and��other��key��personnel.��
��
Communications��
Identification��of��personnel��involved,��communication��center,��call��signs,��network,��list��of��
telephone��numbers.��
��
Specialized��Knowledge��
Details��of��specialist��bodies,��firms��and��people��upon��whom��it��may��be��necessary��to��call��e.g.��
those��with��specialized��fuel��knowledge,��laboratories.��
Voluntary��Organizations��
Details��of��organizers,��telephone��numbers,��resources��etc��
��
Fuel��Information��
Details��of��the��hazardous��substances��stored��and��a��summary��of��the��risk��associated��with��them.��
��
Meteorological��Information��
Arrangements��for��obtaining��details��of��weather��forecasts��and��weather��conditions��prevailing��
at��that��time��
��
Humanitarian��Arrangements��
Transport,�� evacuation�� centres,�� emergency�� feeding,�� treatment�� of�� injured,�� first�� aid,��
ambulances��and��temporary��mortuaries.��
��
Public��Information��
Arrangements��for��(a)��Dealing��with��the��media��press��office;��(b)��Informing��relatives��
��
Assessment��of��Emergency��Plan��
Arrangements��for:��
Collecting��information��on��the��causes��of��the��emergency;��and��Reviewing��the��efficiency��and��
effectiveness��of��all��aspects��of��the��emergency��plan.��
��
��
��
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a.�� Role��of��the��Emergency��Co�rordinating��Officer��
��
The��various��emergency��services��would��be��co�rordinated��by��an��Emergency��Coordinating��
Officer��(ECO),��who��is��designated��by��the��district��collector.��The��ECO��would��liaison��closely��with��
the��site��main��controller.��Again��depending��on��local��arrangements,��for��very��severe��incidents��
with��major��or��prolonged��offsite��consequences,��the��external��control��would��be��passed��to��a��
senior��local��authority��administrator��or��even��an��administrator��appointed��by��the��central��or��
state��government.��The��ECO��has��been��equipped��with��address��and��phone��numbers��of��
important��agencies.��
��
b.�� Role��of��the��Local��Authority��

��
The��duty��to��prepare��the��offsite��plan��lies��with��the��local��authorities.��The��emergency��planning��
officer��(EPO)��appointed��should��carry��out��his��duty��in��preparing��for��a��whole��range��of��different��
emergencies��within��local��authority��area.��The��EPO��should��liaison��with��the��plant,��to��obtain��the��
information��to��provide��the��basis��for��the��plan.��This��liaison��should��ensure��that��plan��is��
continually��kept��up��to��date.��It��is��responsibility��of��the��EPO��to��ensure��that��all��those��
organizations��which��has��been��involved��offsite��in��handling��the��emergency,��know��of��their��role��
and��are��able��to��accept��it��by��having��for��example,��sufficient��staff��and��appropriate��equipment��
to��cover��their��particular��responsibilities.��Rehearsals��for��offsite��plans��should��be��organized��by��
the��EPO.��
��
c.�� Role��of��Police��

��
Formal��duties��of��the��police��during��an��emergency��include��protecting��life��and��property��and��
controlling�� traffic��movements.�� Their�� functions�� should�� include�� controlling�� bystanders,��
evacuating��the��public,��identifying��the��dead��and��dealing��with��casualties,��and��informing��
relatives��of��death��or��injury.��
��
d.�� Role��of��Fire��Authorities��

��
The��control��of��a��fire��should��be��normally��the��responsibility��of��the��senior��fire��brigade��officer��
who��would��take��over��the��handling��of��the��fire��from��the��site��incident��controller��on��arrival��at��
the��site.��The��senior��fire��brigade��officer��should��also��have��a��similar��responsibility��for��other��
events,��such��as��explosions.��Fire��authorities��in��the��region��should��be��appraised��about��the��
location��of��all��stores��of��flammable��materials,��water��and��foam��supply��points,��and��firefighting��
equipment.��They��should��be��involved��in��onsite��emergency��rehearsals��both��as��participants��
and,��on��occasion,��as��observers��of��exercises��involving��only��site��personnel.��
��
��
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e.�� Role��of��Health��Authorities��
��

Health��authorities,��including��doctors,��surgeons,��hospitals,��ambulances��and��so��on,��should��
have��a��vital��part��to��play��following��a��major��accident,��and��they��should��form��an��integral��part��of��
the��emergency��plan.��For��major��fires,��injuries��should��be��the��result��of��the��effects��of��thermal��
radiation��to��a��varying��degree,��and��the��knowledge��and��experience��to��handle��this��in��all��but��
extreme��cases��may��be��generally��available��in��most��hospitals.��
��
Major��off��site��incidents��are��likely��to��require��medical��equipment��and��facilities��additional��to��
those��available��locally,��and��a��medical��"mutual��aid”��scheme��should��exist��to��enable��the��
Assistance��of��neighboring��authorities��to��be��obtained��in��the��event��of��an��emergency.��
��
f.�� Role��of��Government��Safety��Authority��

��
This��will��be��the��factory��inspectorate��available��in��the��region.��Inspectors��are��likely��to��satisfy��
themselves��that��the��organization��responsible��for��producing��the��offsite��plan��has��made��
adequate��arrangements��for��handling��emergencies��of��all��types��including��major��emergencies.��
They��may��wish��to��see��well��documented��procedures��and��evidence��of��exercise��undertaken��to��
test��the��plan.��In��the��event��of��an��accident,��local��arrangements��regarding��the��role��of��the��
factory��inspector��will��apply.��These��may��vary��from��keeping��a��watch,��to��a��close��involvement��in��
advising��on��operations.��

��

Table��7.13���r��Offsite��Action��Plan��
��
��

Sr.��
No.��

Action��Required��to��be��taken to
Mitigate��Disaster��by��Aid��giving��

agency��

Responsible
Agencies�� for
taking��action

Equipments/Material��
facilities��required��at��site��to��

mitigate��Emergency��

A��
��
1��

Arrangements��for� � � � � �evacuation/��rescue
of��persons��from��zone��of��influence� � � �to��
predetermined��camps��

Police
Department��

Self�rBreathing��apparatus
with��spare��cylinder��
��
Chemical�� gas�� mask��
with��spare��canister��
��
Vehicle��with��PA��system��
��
Transportation�� for��
evacuation��of��people��

2�� Caution�� to public�� by
announcement��

3�� Traffic�� control by��cordoningof the
area��

4�� Law��&��order��
5�� Request��to��railway��authority for

keeping��the��nearest��railway��gate��open
&�� to�� stop�� the�� trains��at�� the��nearest
railway��station��
��
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Sr.��
No.��

Action��Required��to��be��taken to
Mitigate��Disaster��by��Aid��giving��

agency��

Responsible
Agencies�� for
taking��action

Equipments/Material��
facilities��required��at��site��to��

mitigate��Emergency��
B�� Control��of��fire�� DistrictFire

Brigade��
Self�rbreathing�� apparatus
with��spare��cylinders��
Foam��/water��fire��tenders��
Gas� � � �mask� � � �with� � � �spare��
canisters��Lime��water��
Neck��to��toe��complete��
asbestos�� suit,�� PVC�� hand��
gloves,�� gumboots,�� safety��
goggles����
Mobile��scrubbing��system��
along�� with�� suction��
arrangement.��

1�� Scrubbing��of��the��flashed��off��gas
cloud��with��water��curtain��

2�� To��rescue��trapped��persons��

3�� If��fire��is��big,��keep��surrounding
area��cool��by��spraying��water��

4�� Communication to�� State
Electricity��Board��to��continue��or��
cut��off��electric��supply��

5�� Communicationto��water��supply
department��for��supplying��water��

C�� Medical����facilities����for����affected
persons��(first��aid��and��treatment)��

Hospitaland
public��health��

Ambulance�� with��
onboard�� resuscitation����
unit,����first����aid,��
stretchers��

D�� Identification��of concentrationof
gas��in��zone��of��influence��

Pollution
Control��Board

Gasdetector��

E�� Removal��of��debris��and��damaged
structures��

Municipal
corporation��

Provide��bulldozers��
Provide��cranes��
��

F��
1��

Monitor����the����incoming����and��out
going��transports��

Transport
department��

Provide��traffic��policeat site��
Provide� � � �emergency����
shifting��vehicles��at��site��
Provide��stock��of��fuel��for��
vehicles.��

2�� Arrange� � � �emergency� � � �shifting�� of��
affected�� persons�� and�� non��
affected��person��to��specified��area��

3�� Arrange��diesel/petrol��for��needed
vehicles��

G��1�� Give����all����information��related��to
meteorological�� aspects� � � �for� � � �safe��
handling��� �of� � � �affected�� � �area��� �for��living
beings��

Meteorological
Department��

Provide� � � �wind� � � �direction��
and��velocity�� instruments��
with�� temperature��
measurements��

2�� Forecast�� important�� weather
changes,��if��any��

Mobile��van�� for��
Meteorological��parameter��
Measurements��
��
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Sr.��
No.��

Action��Required��to��be��taken to
Mitigate��Disaster��by��Aid��giving��

agency��

Responsible
Agencies�� for
taking��action

Equipments/Material��
facilities��required��at��site��to��

mitigate��Emergency��
H��
1��

Representatives��������������������of������������������all
Departments������are������in������the������local��crisis
group;��therefore��they��are��expected��to
render�� services�� available�� with�� them.
Since�� it�� is��a��group�� of�� experts�� with
authority,��the��mitigating��measures��can
be�� implemented�� speedily.�� The��
representatives�� from�� locals�� are�� also
there��so��that��communication��with��local��
people��is��easy��and��quick.��

Local Crises
Group��

Must��have��all��resources��at��
hand,�� specially�� disaster��
management��plan��and��its��
implementation��method.��
All��relevant��information��
related�� to�� hazardous��
industry�� shall�� available��
with�� crisis�� group��
Newspaper��editor��shall��be��
a��part��of��the��group��so��that��
right�� and�� timely�� media��
release��can��be��done��

2�� The� � � � � � � �district� � � � � � � � � �emergency� � � � � �or
disaster��control��officer��/ ��collector��shall��
be� � � �the� � � �president� � � �and� � � �he��shall��do
mock��drill��etc.��so��that��action��can��be
taken��in��right��direction��in��time��

I��
1��

Collector��shall be��the��President
of�� District�� Crisis�� Group�� therefore�� all��
district� � � �infrastructure�� facilities�� are
diverted��to��affected��zone��

DistrictCrisis
Group��

All��necessary��facilities
available��at��district��can��be��
made��available��at��affected��
zone��
Control��of��law��and��order��
situation��

2�� All��other��functions��as��mentioned
for��local��crisis��group��

��
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CHAPTER���r��8��
PROJECT��BENEFITS��

 

8.1������Introduction����
��

Project��benefit��focus��on��those��points��which��will��become��beneficial��to��the��surrounding��
area��or��community�� in�� terms��of�� infrastructural��development,��social��development,��
employment��and��other��tangible��benefits��due��to��project.��Proposed��project��has��a��potential��
for��employment��of��skilled,��semi�rskilled��and��unskilled��employees��during��construction��
phase��as��well��as��operational��phase.��

��

8.2�� Employment��Potential��
��

Approximately��12��persons��will��get��employment��potential��for��skilled��&��unskilled,��for��
the��operation��and��maintenance��in��efficient��way.��During��construction��phase,��workers��
will��be��required.��First��Preference��will��be��given��to��the��local��people��from��nearby��
villages��according��to��the��skill��as��well��requirement��which��will��increase��employment��
opportunity��in��the��surrounding��area.��Out��of��12��employees,��all��employees��will��be��
resident��for��which��quarter��room��will��be��prepared��with��all��the��necessary��facilities��
within��the��premises.��Secondary��jobs��and��indirect��employment��are��also��bound��to��be��
generated��to��provide��day�rto�rday��needs��and��services��to��the��work��force��and��industrial��
activity.��Employed��people��will��be��benefited��financially��as��this��financial��growth��will��
fulfil��their��economic��requirements,��which��in��turn��will��increase��their��standard��of��
living.����

��

8.3�� Improvement��In��Physical��&��Social��Infrastructure��
��

Physical�� infrastructure�� includes�� infrastructural��&�� technological�� facilities��of�� the��
project,��necessary��for��the��operation.��Unit��is��proposing��to��manufacture��Mono��Chloro��
Acetic��Acid��(MCAA)��and��Sodium��Mono��Chloro��Acetic��Acid��(SMCAA)��at��Survey��No.��
57/1/P3,��Mitana��–��Padadhari��Highway,��Village:��Hamirpar,��Taluka:��Tankara,��District:��
Morbi,��Gujarat���r� �363650.��� �Unit��will��use��modernized��technologies��and��infrastructural��
facilities.��So,��that��nearby��public��or��workers��will��become��aware��to��new��technology��
launched��or��running��in��the��present��market��and��thereby��it��will��also��helpful��in��
increasing��knowledge��of��employee��and��surrounding��people.��

��
Following��will��be��other��improvements��in��the��physical��infrastructure:��

�™��Adoption��of��new��technology��
�™��Awareness��in��local��educated��people��for��new��technology��
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�™�� Improvement��in��local��amenities��facilities��
�™�� Improvement��in��road��link��facilities��as��transportation��through��truck��and��other��

vehicles��will��increased��due��to��proposed��project��
�™�� Improvement��in��local��civilization��
�™�� Increase��income��of��local��population��
�™�� Increase��requirement��of��man��power��

��
Due��to��proposed��project��activity,��social��infrastructure��will��be��improved��by��means��of��
civilization,��vocational��training��and��basic��amenities.��
��
Civilization:��Due��to��the��project,��employment��and��other��infrastructural��facilities��will��
boost��up��income��of��surrounding��people��and��improve��quality��of��life.��This��will��
indirectly��boost��up��the��civilization��of��the��surrounding��people.��
��
Vocational��Training:��Moreover,��unit��will��provide��vocational��training��opportunity��to��
the��surrounding��people��and��greed��for��employment��will��motivate��the��education��
activities��that��will��lead��the��change��in��life��style��of��the��surrounding��and��affected��people��
hence��social��infrastructure��will��be��improved.��
��
Basic��Amenities:��Better��education��facilities,��proper��healthcare,��road��infrastructure��
and��drinking��water��facilities��are��basic��social��amenities��for��better��living��standard��of��
any��human��being��which��will��further��increase��the��above��amenities��directly/indirectly��
either��by��providing��or��by��improving��the��facilities��in��the��area,��which��will��help��in��
uplifting��the��living��standards��of��local��communities.��
��

8.4�� Other��Tangible��Benefits��
��

Employment��&��trade��opportunities��will��be��generated��with��the��starting��of��the��
construction��activities.��Thus,��these��considerable��employment��&��trade��opportunities��
will��eventually��result�� in��appreciable��economic��benefits��to��the��local��people��&��
businesses/contractors.����
��
The��proposed��project��will��contribute��revenue��to��the��Central��&��State��exchequer��in��the��
form��of��applicable��taxes.��Indirect��contribution��to��the��Central��&��State��exchequer��will��
be��there��due��to��Income��by��way��of��registration��of��trucks,��payment��of��road��tax,��income��
tax��from��individual��as��well��as��taxes��from��associated��units.��Thus,��the��proposed��project��
will��help��the��Government��by��paying��different��taxes��from��time��to��time,��which��is��a��part��
of��revenue��and��thus,��will��help��in��developing��the��area.��The��country��shall��also��benefit��
from��increase��in��excise��and��vat��revenues.����
��
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The��CSR��activities��by��the��company��can��be��considerably��beneficial��for��the��health,��
education,��upliftment��of��poor��people,��welfare��of��women��&��labors,��assistance��to��the��
disabled��people��etc.��These��all��together��with��the��economic��benefits��of��the��proposed��
project��will��result��in��further��benefits��in��terms��of��the��literacy��level,��primary��and��
middle��level��education��and��on��health��facilities.����

��
8.5�� Corporate��Social��Responsibility��(CSR)����
��

Unit��will��spend��annually��minimum��2.5��%��of��its��net��profit��for��carrying��out��various��CSR��
activities��as��stated��below;��

��
�ƒ�� Provision��of��drinking��water��and��sanitation��facilities��in��schools.��
�ƒ�� Provision��of��education��aids��&��scholarship��to��poor��students.��
�ƒ�� Contribute��in��social��development��activities��in��nearby��villages.��
�ƒ�� Organize�� medical�� camp�� and�� providing�� support�� for�� the�� development�� and��

maintenance��of��the��health��facilities.��
�ƒ�� Plantation��along��the��road��side��and��development��of��garden/greenbelt��in��nearby��

villages.��
�ƒ�� Organize�� various�� camps�� for�� awareness�� programs�� regarding�� health�� and��

sanitation,��cleanliness��in��surrounding,��greenbelt��development.��
�ƒ�� Participate��and��cooperate��in��animal��husbandry��camp.����

��
The��Industry��will��provide��2.5��%��of��the��project��cost,��i.e,��Rs.��5��Lacs,��towards��the��
Enterprise��Social��Commitment.��Such��socio�reconomic��development��activities��will��be��
planned��based��on��the��suggestions��received��during��public��hearing��as��well��as��general��
necessity��in��villages.����

��
CSR��activities��have��to��be��done��by��the��company��will��be��considerably��beneficial��for��the��
health,��education,��upliftment��of��poor��people,��welfare��of��women��&��labors,��assistance��
to��the��disabled��people��etc.��

��
��
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CHAPTER �r��10��
ENVIRONMENTAL��MANAGEMENT��PLAN��

 

10.1�� Introduction� � � �
��

To��formulate��and��monitor��Environmental��Protection��measures��during��and��after��
commissioning��of��project,��preparation��of��Environmental��Management��Plan��(EMP)��is��
required.��The��development��of��sound��Environment��Management��Plan��is��important��to��
mitigate��any��adverse��impacts��of��the��proposed��project.��The��plan��should��indicate��the��
details��as��to��how��various��measures��have��been��or��are��being��proposed��to��be��taken��
including��cost��components��as��may��be��required.��Cost��of��measures��for��environmental��
safe��guards��should��be��treated��as��an��integral��component��of��the��project��cost��and��
environmental��aspects��should��be��taken��in��to��account��at��various��stages��of��the��project.��

��

�ƒ�� Conceptualization:��Preliminary��Environmental��Assessment��
�ƒ�� Planning:��Detailed��studies��of��environmental��Impacts��and��design��of��safe��guards��
�ƒ�� Execution:��Implementation��of��Environmental��safety��measures��
�ƒ�� Operation:��Monitoring��of��effectiveness��of��built��in��safe��guards��

��

The��maximum��amount��of��pollution��load��that��can��be��discharged��in��the��environment��
without��affecting��the��designated��use��and��is��governed��by��dilution,��dispersion��and��
removal��due��to��natural��physico�rchemical��and��biological��processes��is��the��Assimilative��
capacity��of��the��study��area.��The��main��objective��of��Environmental��Management��Plan��is��
to��warrant��that��the��industrial��development��in��an��identified��particular��study��area��
needs��to��be��entangled��with��judicious��utilization��of��non�rrenewable��resources��and��to��
ensure��that��the��stress/load��on��the��ecosystem��is��within��its��permissible��assimilative��
capacity��i.e.��its��carrying��capacity.��
��

The�� Environment�� Management�� Plan�� (EMP)�� is�� required�� to�� ensure�� sustainable��
development��in��the��area��of��the��proposed��plant.��Hence,��it��needs��to��be��an��all��
encompass��plan��for��which��the��proposed��industry,��Government,��Regulating��agencies��
like��Pollution��Control��Board��working��in��the��region��and��more��importantly��the��affected��
population��of��the��study��area��need��to��extend��their��co�roperation��and��contribution.��The��
identification��and��quantification��of��impacts��based��on��scientific��and��mathematical��
modelling.��
��

The��Environmental��Management��Action��Plan��aims��at��controlling��pollution��at��the��
source��level��to��the��possible��extent��with��the��best��available��technology��followed��by��
treatment��measures��before�� they��are��discharged.��The�� recycling��and�� re�ruse��of��
industrial��waste��not��only��reduces��the��waste��generated��but��can��be��an��economic��gain��
to��the��industry.��

��
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10.2�� Objective��of��Environmental��Management��Plan��
��

The��objective��of��the��Environmental��Management��Plan��is��summarized��as��under:��
����
�x�� To��limit/reduce��the��degree,��extent,��magnitude��or��duration��of��adverse��impacts.��

�x�� To��treat��all��the��pollutants��i.e.��liquid��effluent,��air��emissions��and��hazardous��waste��
with��adoption��of��adequate��and��efficient��technology.��

�x�� To��comply��with��all��the��norms��and��standards��stipulated��by��Gujarat��Pollution��
Control��Board/Central��Pollution��Control��Board.��

�x�� To��create��good��working��conditions.��

�x�� To��reduce��any��risk��hazards��and��design��the��disaster��management��plan.��

�x�� Continuous��development��and��search��for��innovative��technologies��for��a��cleaner��and��
better��environment.��
��

10.3�� Components��of��EMP��
��

EMP��for��the��proposed��project��covers��following��aspects:��

�x�� Description��of��mitigation��measures��which��are��proposed��for��proposed��operation��
phase��only��

�x�� Description��of��monitoring��program��

�x�� Institutional��arrangements��

�x�� Implementation��schedule��and��reporting��procedures��
��

All��above��aspects��and��objectives��are��kept��in��the��view��and��considering��the��same��EMP��is��
prepared��for��two��major��fields,��

��

10.3.1��Environmental��Management��Systems��(EMS)��
��

Unit�� is�� well�� aware�� of�� environmental�� requirements�� for�� planning�� and��
implementation��of��the��project��and��set��up��a��department��with��trained��personnel��
headed��under��the��qualified��EHS��officer.��As��indicated��in��the��impact��and��
mitigation��chapter��of�� this�� report,�� the��environmental�� impact��due�� to�� the��
proposed��activity��is��very��marginal��release��of��pollutants��due��to��proposed��
activity.��

��

10.3.2��Environmental,��Health��and��Safety��(EHS)��
��

Chemical��industries��prefer��an��integrated��approach��and��make��environmental��
management�� a�� part�� of�� overall�� Environment,�� Health�� and�� Safety�� (EHS)��
Management��system.��This��model��EHS��system��suggests��and��addresses��EMS��
issues��such��as:��

��

�ƒ�� Management��system��expectation��
�ƒ�� Management��leadership,��responsibilities��and��accountability��
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�ƒ�� Risk��assessment��and��management��
�ƒ�� Compliance��and��other��requirements��
�ƒ�� Personnel,��training��and��contractor��services��
�ƒ�� Documentation��and��communications��
�ƒ�� Facilities��design��and��construction��
�ƒ�� Operation,��maintenance��and��management��
�ƒ�� Community��awareness��and��emergency��response��
�ƒ�� EHS��performance��monitoring��and��measurement��
�ƒ�� Incident��investigation��reporting��and��analysis��
�ƒ�� EHS��management��system��audit��
�ƒ�� Management��review��and��audit��

��

10.3.3�� Environmental��Management��Cell��(EMC)��
��

For��effective��implementation��of��the��monitoring��program,��it��is��necessary��to��
have��a��permanent��organizational��set�rup.��Thus,��unit��will��set�rup��permanent��
Environmental��Management��Cell��(EMC)��for��the��effective��implementation��and��
monitoring��of��environmental��management��system��as��given��below.����

��

EMC�� will�� monitor�� all�� project�� activities�� to�� ensure�� the�� appropriate��
implementation��of��all��environmental��mitigation��activities��and��to��identify��areas��
where�� environmental�� management�� plan�� compliance�� is�� not�� satisfied.��
Responsibilities��will��be��assigned��to��officer��from��various��disciplines��to��perform��
and�� co�rordinate�� the�� activities�� concerned�� with�� management�� and��
implementation��of��environmental��control��measures.��Director��of��the��company��
will��be��responsible��for��overall��environmental��management.��EHS��officer��will��
inform�� all�� the�� matter�� regarding�� environmental�� management�� including��
reporting��of��non��compliances��/ ��violations��of��environmental��norms.����

��

Environmental��Management��Cell��
��

��
��
��
��
��
��
��
��
��

����
��
��

Administrative��Head��

Plant��Manager��

EHS��Officer��

Plant��Technician��
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10.4�� Environmental��Management��Plan����
��
EMP��is��given��below��during��construction��phase��&��Operational��phase.��
��
10.4.1��Environment��management��during��constructional��phase����
��

Head��project��contractor��will��provide��the��necessary��infrastructural��facilities��to��the��
labour��working��at��project��site.��The��following��factors��would��be��given��consideration��to��
maintain��good��environmental��quality��during��construction��phase:��

��
During��the��construction��phase,��excavation��work��will��be��carried��out��as��per��the��
requirement.��Labours��will��be��advised��to��wear��personal��protective��equipments��like��
nose��masks,��gum�rboots��&��hand��gloves��while��working.��There��will��also��be��installation��
of��new��machineries��and��equipments�� that��ultimately�� lead��adverse�� impact��on��
environment.��But��it��will��be��temporary��in��nature.��Installation��work��shall��generate��
noise��and��dust��but��it��will��be��within��working��areas.��Therefore,��measures��will��need��to��
be��taken��to��protect��workers.��

��
To��mitigate�� the��adverse��environment�� impact��due�� to�� the��construction��phase,��
following��measures��will��be��taken:��

��
�ƒ�� Regular�� sprinkling�� of�� the�� water�� will�� be�� recommended�� along�� with�� the��

construction��activities.��
�ƒ�� Regular��use��of��PPE��like��nose��masks,��gum�rboots��&��hand��gloves��while��working.��
�ƒ�� Regular��preventing��maintenance��of��machinery��and��transportation��of��vehicles��

during��construction��to��reduce��noise��pollution.��
�ƒ�� Provision��of��silencer,��to��modulate��the��noise��generated��by��the��machine,��if��

required.��
�ƒ�� Reduce��the��exposure��time��of��workers��to��the��higher��noise��level��by��job��rotation.��
�ƒ�� To��protect��workers��working��in��noisy��area,��personal��protective��equipments��like��

earmuffs/earplugs��will��be��provided.��
�ƒ�� The��domestic��sewage��generated��during��the��construction��activity��will��be��routed��

to��soak��pit��followed��by��septic��tank.��
�ƒ�� Tree��plantation��will��be��proposed��periphery��of��plant��premises��and��along��the��

roads.��
��

�¾�� Water��Environment��
��

During��construction��phase,��provision��for��infra�rstructural��services��including��water��
supply,��sewage,��drainage��facilities��and��electrification��will��be��made.��The��construction��
site��would��be��provided��with��suitable��toilet��facilities��for��the��workers��to��allow��proper��
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standards��of��hygiene.��These��facilities��would��be��connected��to��a��septic��tank��and��
maintained��to��ensure��minimum��impact��on��the��environment.��

��
�¾�� Safety��and��Health��during��Construction��Phase��

��
Adequate�� space�� will�� be�� provided�� for�� construction�� of�� temporary�� sheds�� for��
construction��workers��mobilized��by��the��contractors.��Unit��will��also��supply��potable��
water��for��the��construction��workers.��The��safety��department��will��supervise��the��safe��
working��of��the��contractor��and��their��employees.��Work��spots��will��be��maintained��clean,��
provided��with��optimum��lighting��and��enough��ventilation��to��eliminate��dust/fumes.��

��
�¾�� Socio�reconomic��Environment��

��
Management��will��give��preference��to��local��people��through��both��direct��and��indirect��
employment.��

��
10.4.2��Environment��management��during��operational��phase����
��

The��EMP��for��the��proposed��project��has��been��prepared��for��the��various��environmental��
attributes��like��Air,��Water,��Land,��Noise,��Ecology,��Socio�rEconomic��etc.��

��

A.�� Air��Environment����
��

Measures��to��control��flue��gas��emission:��
��
Flue��gas��emission��will��be��from��the��common��stack��attached��to��Steam��Boiler��due��to��
combustion��of��fuel.��Briquettes/Agro�rwaste��will��be��used��as��fuel.��The��probable��pollutants��
are��SPM,��SO2��and��NO2.��Unit��will��install��Cyclone��Separator��to��the��stack��attached��to��boiler��
as��an��Air��Pollution��Control��System.��Adequate��stack��height��will��be��provided��to��control��&��
disperse��the��air��pollutants��within��the��satisfactory��levels.��There��will��be��one��common��
process��vent��attach��to��reaction��vessels��(Chlorinators).��The��probable��pollutants��are��HCL��
and��Cl2.��Unit��will��install��Two��Stage��Water��Scrubber��followed��by��Alkali��Scrubber��to��the��
vent��attached��to��reaction��vessels��(Chlorinators).��Thus,��air��pollution��control��system��
proposed��by��the��unit��will��be��adequate��to��meet��gaseous��emission��norms.��
��
There��will��also��be��use��of��HSD��for��D.G.��set��(stand��by),��which��will��be��operated��only��in��case��
of��emergency��&��in��case��of��power��failure.��At��that��time,��flue��gas��emission��will��also��be��well��
within��the��limit��as��HSD��is��used��as��fuel��and��thus��no��need��of��any��air��pollution��control��
measures.��Unit��will��provide��adequate��stack��monitoring��facilities��for��the��periodic��
monitoring��of��the��stack��to��verify��the��compliance��of��the��stipulated��norms.��In��order��to��
minimize��the��air��pollution,��the��unit��proposes��to��create��the��peripheral��greenbelt��within��
the��project��site��considering��the��following��guidelines,��
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��

�x�� Green��cover��should��be��created��at��all��the��available��open��spaces��and��periphery.��

�x�� Local��Trees��having��thick��canopy��will��be��given��preference��for��plantation.��
• ���� To��make��green��belt��dense��more��trees��are��to��be��planted��at��all��patches��where��

plantations��already��exists.��
• ���� Strict��surveillance��is��made��to��increase��the��survival��rate��of��the��trees.��
• ���� Plants��with��higher��height,��medium��and��low��height��should��be��planted��to��ensure��

thick��belt��for��attenuation��of��fugitive��emission.��
��

This��activity��demands��expert��advice��and��guidance.��
��

Measures��to��control��fugitive��emissions��
��

Due��to��raw��material��handling��and��transportation��and��manufacturing��activity,��there��will��
be��chances��of��fugitive��emissions.��However,��unit��will��take��all��the��necessary��precautions��
and��control��measures��to��take��care��of��the��fugitive��emissions��may��possible��due��to��the��
proposed��project:��
��

�x�� All��the��raw��materials��will��be��stored��in��isolated��storage��area��and��containers��will��be��
kept��tightly��closed.��

�x�� Entire��manufacturing��activity��will��be��carried��out��in��closed��reactors��/ ��vessels��and��
regular��checking��and��maintenance��of��the��same��will��be��carried��out��to��avoid��any��
leakages.��

�x�� All��the��motors��of��pumps��for��the��handling��of��hazardous��chemicals��will��be��flame��proof��
and��provided��with��suitable��mechanical��seal��with��stand�rby��arrangement.��

�x�� The��control��of��all��parameters��on��a��continuous��basis��will��be��done��by��adequate��control��
valves,��pressure��release��valves��and��safety��valves��etc.��

�x�� All��the��flange��joints��of��the��pipe��lines��will��be��covered��with��flange��guards.��

�x�� The��spillages��/ ��leakages��of��specific��chemical��will��be��collected��and��it��will��be��drained��to��
effluent��treatment��plant.��

�x�� Precautionary��measures��will��be��taken��while��handling��various��hazardous��chemicals.��

�x�� There��will��also��provision��of��adequate��ventilation��system��in��process��plant��and��
hazardous��chemical��storage��area.��

�x�� A��regular��preventive��maintenance��will��be��planned��to��replace��or��rectify��all��gaskets,��
joints��etc.��

�x�� Transporters��will��be��instructed��to��cover��the��trucks��by��tarpaulin��sheets.����

�x�� TREM��card��will��be��provided��to��the��driver��during��the��transportation��of��Hazardous��raw��
materials/products.��

�x�� Sufficient��information��and��training��regarding��characteristics��and��immediate��actions��
in��case��of��any��spillage��or��accident��during��transportation��of��hazardous��chemical��will��
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be��provided��to��the��driver��

�x�� The��unit��will��also��develop��green��belt��area��within��the��factory��premises��to��control��the��
fugitive��emissions��from��spreading��into��surrounding��environment.��

�x�� Unit��will��install��portable��detection��system��for��hazardous��chemical��like��Acetic��Acid��
and��Chlorine��etc.��in��the��process��area.��

�x�� Moreover,��unit��will��carry��out��regular��work��place��monitoring.����

��
Odour��control��action��plan:��
��

To��control��the��odour��generated��during��process,��unit��will��provide��hood��over��the��affected��
area��and��common��ducting��will��be��taken��to��activated��carbon��filter.��In��addition,��turbo��Jet��
ventilators��will��be��installed��on��the��roof��top��of��the��industrial��shed��area.����

��
B.�� Water��Environment����

��

Total��water��requirement��will��be��30��kl/day,��which��is��mainly��for��utilities��(i.e.��boiler��&��
cooling��tower�rmakeup��and��scrubbing��water),��domestic��and��washing��&��greenbelt��
purpose.��There��will��be��no��water��consumption��in��manufacturing��process.��Total��water��
requirement��will��be��met��from��the��bore��well.��Therefore,��negligible��stress��on��ground��
water��table��will��be��occurred��due��to��proposed��activities/project.��
��
There��will��not��be��any��industrial��wastewater��disposal��outside��the��premises��as��treated��
effluent��from��primary��treatment��units��will��be��evaporated��in��an��evaporator.��Domestic��
effluent��will��be��treated��in��septic��tank/soak��pit��system.����
��

Water��&��Wastewater��Management��
��

The��unit��will��adopt��the��practice��of��maintaining��the��records��for��the��total��water��
withdrawal��and��consumption��at��various��resources.��

��

�x�� Domestic��effluent��will��be��disposed��off��through��Septic��Tank/��Soak��Pit��System.��

�x�� No��wastewater��discharge��outside��the��premises.��

�x�� Rain��water��harvesting��system��would��be��implemented��to��recharge��to��ground��water.��
��

C.�� Hazardous/Solid��Waste��Management��
��

The��Waste��Management��plan��includes:��
��

�¾�� Classification��of��waste��
�¾�� Collection,��storage,��transportation��and��disposal��to��approved��TSDF��
�¾�� Best��possible��recycler��and/or��reuse.��
�¾�� Data��Management��and��Reporting��
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�¾�� Personnel��Training��
�¾�� Waste��Minimization��

��
The��main��solid/hazardous��waste��generation��are��ETP��waste��+��evaporation��residue,��used��
oil,��discarded��containers/barrels,��Hydrochloric��Acid��(30��%)��&��Sodium��Hypochlorite��(5%)��
��
Unit��will��provide��isolated��storage��area��for��hazardous��waste��storage��with��roof��cover��and��
impervious��floor.��ETP��waste��generated��from��primary��treatment��and��Evaporation��
residue��generated��from��evaporation��will��be��disposed��to��GPCB��approved��TSDF/CHWIF��
site�� and�� used�� oil�� will�� be�� sold�� to�� registered�� recyclers�� whereas�� discarded��
containers/barrels��being��used��for��packing��of��ETP��sludge��and��in��case��of��excess,��it��will��be��
sold��to��approved��recycler.��Hydrochloric��Acid��(30��%)��&��Sodium��Hypochlorite��(5%)��will��be��
sold��as��by�rproduct��to��appropriate��end��user��industries.��
��
Fly��Ash��Management��&��Disposal��
��
0.4��MT/Month��of��fly��ash��(while��briquettes��will��be��used)��will��be��generated��as��solid��waste;��
which��will��be��sold��to��brick��manufacturer��and��also��will��be��supplied��to��the��other��
companies��for��land��levelling,��conditioning,��road��construction,��etc.��
��

D.�� Noise��Control��Technique��
��

The��main��sources��of��noise��generation��will��be��from��driving��unit��of��plant��&��machinery.��
Additional��noise��will�� be�� generated��due�� to�� installation�� of�� new��machineries�� and������
equipments.��However,��these��impacts��will��be��very��minor��and��temporary��in��nature.����
��
The��impact��on��the��environment��during��the��operational��phase��will��be��long��term��but��of��
insignificant.��However,��to��minimize��the��noise��pollution��the��unit��proposes��the��following��
noise��control��measures:����

��

�x�� Noise��suppression��measures��such��as��enclosures,��buffers��and/or��protective��measures��
should��be��provided,��if��required��(wherever��noise��level��is��more��than��90��dB��(A)).��

�x�� Employees��should��be��provided��with��ear��protection��measures��like��earplugs��or��
earmuffs.��Earplug��should��be��provided��to��all��workers��where��exposure��is��85��dB��(A)��or��
more.��

�x�� The��transportation��contractor��shall��be��informed��to��avoid��unnecessary��speeding��of��
the��vehicles��inside��the��premises.��

�x�� Extensive��oiling,��lubrication��and��preventive��maintenance��will��be��carried��out��for��the��
machineries��and��equipments��to��reduce��noise��generation.��

�x�� The��selection��of��any��new��plant��equipment��will��be��made��with��specification��of��low��
noise��levels.��
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�x�� Areas��with��high��noise��levels��will��be��identified��and��segregated��where��possible��and��will��
include��prominently��displayed��caution��boards.��

�x�� The��green��belt��area��will��be��developed��within��industrial��premises��and��around��the��
periphery��(if��possible)��to��prevent��the��noise��pollution��in��surrounding��area.��

��
Monitoring��of��noise��levels��is��essential��to��assess��the��efficacy��of��maintenance��schedules��
undertaken��to��reduce��noise��levels��and��noise��protection��measures.��A��good��quality��of��
digital��sound��pressure��level��meter��is��essential��for��this��purpose.����

��
Table��10.1:��Environmental��Management��Plan��

��
Activity,��Affected��Environmental��

Attribute��&��Impact��Zone��
Management��Plan��

Effect��on��water��and��land��environment��
within��premises��and��in��vicinity��due��to��
groundwater�� abstraction�� and��
wastewater��generation��&��disposal����

�ƒ�� Ensure�� optimum�� use�� of�� water�� and�� regular��
monitoring�� of�� consumption�� and�� wastewater��
generation��and��maintain��records��of��the��same.��

�ƒ�� Ensure��provision��of�� proposed��Environmental��
Management��Systems��(EMS)��and��efficient��use��of��
the��same.��

�ƒ�� Ensure�� proper�� collection,�� treatment�� and��
reuse/disposal��of��treated��wastewater��

�ƒ�� Ensure�� leak��proof��construction��of�� treatment��
units��and��pucca��flooring��in��treatment��area��to��
avoid��any��land��and��ground��water��contamination��

�ƒ�� Ensure��regular��monitoring��of��EMS��and��review��of��
report�� and�� submission�� of�� the�� same�� to��
concerned��authority��

�ƒ�� Ensure�� provision�� of�� rain�� water�� harvesting��
system��and��storage��and��use��of��rainwater��

�ƒ�� Ensure�� proper�� storage,�� handling�� and��
use/disposal��of��solid/hazardous��waste�� to��be��
generated��from��wastewater��treatment��

Effect�� on�� air,�� water,�� land��
environment,��noise��and��occupational��
health��within��premises��and��in��vicinity��
due��to��manufacturing��activities��and��
utility��operations����

�ƒ�� Ensure��optimum��use��of��resources��like��water,��
raw��materials,��fuel��etc.��to��minimize��the��waste��
generation��

�ƒ�� Ensure�� regular�� and�� efficient�� operation�� and��
monitoring��of��EMS��

�ƒ�� Ensure��regular��monitoring��of��ambient��air,��noise,��
work��area��to��know��the��effectiveness��of��EMS��

�ƒ�� Ensure��the��use��of��latest��process��technology��and��
timely��modification��of��the��technology��and��plant��
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Activity,��Affected��Environmental��
Attribute��&��Impact��Zone��

Management��Plan��

&��machineries
�ƒ�� Ensure�� provision�� of�� adequate�� measures�� as��

proposed��to��control��fugitive��emissions����
�ƒ�� Ensure�� proper�� collection�� and�� handling�� of��

effluent��to��avoid��any��leakages��&��spillages��
�ƒ�� Ensure�� the�� provision�� of�� drinking��water��and��

sanitary��facilities��to��the��workers��
�ƒ�� Ensure��the��provision��and��proper��use��of��personal��

protective��equipment��by��workers��
�ƒ�� Ensure��providing��timely��training��to��the��workers��

regarding��health��awareness,��industrial��safety,��
etc.��

�ƒ�� Ensure��regular��health��check�rup��of��workers��
�ƒ�� Proper�� and�� timely�� maintenance�� of�� plant�� &��

machineries��
�ƒ�� Ensure�� to�� explore�� cleaner�� production��

techniques��and��adopt��reuse/recycle��practices��
�ƒ�� Ensure��provision��of��adequate��fire��and��safety��

systems��
�ƒ�� Ensure��the��regular��audit��of��EMS��as��well��as��safety��

systems����

Effect��on��air,��water,��land��environment��
and�� noise�� within�� premises�� and�� in��
vicinity��due��to��storage,��handling��and��
transportation��of��raw��materials��and��
products��and��hazardous��wastes����

�ƒ�� Ensure��provision��of��designated��storage��area��
with��all��the��necessary��facilities��for��storage��

�ƒ�� Ensure�� minimization�� of�� manual�� handling�� as��
possible��

�ƒ�� Ensure��availability��of��MSDS��of��all��chemicals��at��
appropriate��places��

�ƒ�� Ensure��proper��disposal��of��waste�� to��TSDF�� / ��
CHWIF����

�ƒ�� Ensure��proper��collection��and��treatment��of��any��
accidental��spillage��or��leakage,��if��any��

�ƒ�� Ensure��use��of��PUC��certified��vehicles��and��use��of��
the��same��during��day��times��only��

�ƒ�� Ensure��the��availability��of��TREM��card/manifest��
with��driver��during��transportation����

�ƒ�� Ensure��optimum��use��of��vehicles��and��proper��
maintenance��of��the��same��

Effect��on��air,��water,��land��environment��
and�� noise�� within�� premises�� and�� in��

�ƒ�� Ensure��provision��of��proposed��greenbelt��as��well��
as��rain��water��harvesting��system��
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Activity,��Affected��Environmental��
Attribute��&��Impact��Zone��

Management��Plan��

vicinity�� due�� to�� greenbelt��
development�� and�� rainwater��
harvesting��

�ƒ�� Ensure��maximum��collection��and��use��of�� rain��
water����

�ƒ�� Ensure�� to�� maintain�� greenbelt�� by�� regular��
watering��and��applying��manure��

Effect�� on�� socio�reconomic��
environment��in��surrounding��area��due��
to��CSR��activities��

�ƒ�� Ensure��the��employment��in��nearby��villages��as��per��
the��skill��and��requirements��

�ƒ�� Ensure��to��carry��out��CSR��activities��in��nearby��
villages��as��proposed��

��
10.5�� Cleaner��Production��Technologies��
��

Cleaner�� production��is�� a�� preventive,�� company�rspecific�� environmental�� protection��
initiative.��It��is��intended��to��minimize��waste��and��emissions��and��maximize��product��
output.��Unit��will��adopt��cleaner��production��techniques��in��water��conservation,��waste��
minimization,��housekeeping,��reuse/recycle,��energy��saving��etc.��wherever��possible��by��
the��following��practices;��

��
�ƒ�� Adopting��latest��and��best��process��technology��to��achieve��maximum��yield��with��

minimum��waste��generation.��
�ƒ�� Adopting��good��housekeeping��practices��by��maintaining��cleanliness��in��premises��

and��providing��regular��training��and��giving��instructions��for��the��same.��
�ƒ�� Carrying��out��energy��audit��at��regular��time��interval.����
�ƒ�� Installing��flow��meter��at��water��intake��and��at��effluent��treatment��plant.��
�ƒ�� Installation��and��efficient��use��of��rain��water��harvesting��system.��
�ƒ�� Reusing��spent/waste��oil��for��lubrication��in��machineries��and��equipments��within��

the��premises.����
��
10.6�� Rain��Water��Harvesting��
��

Rainwater��Harvesting��is��generally��recharging��rainwater��in��to��the��underground��
formation,��where��it��will��be��stored��in��underground��reservoirs��(Aquifer)��so��that��we��can��
draw��it��whenever��we��need��it.��

Need��for��Rainwater��Harvesting��
��

�ƒ�� To��reduce��ground��water��pollution��
�ƒ�� To��augment��the��ground��water��storage��and��decline��of��water��level��������������
�ƒ�� To��improve��the��quality��of��ground��water��
�ƒ�� To��reduce��the��soil��erosion��
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The��harvested��rain��water��can��be��used��for��flushing,��washing,��gardening,��irrigation,��
firefighting��etc.��Rain��water��is��the��purest��form��for��water��available��to��us.��

Advantages��of��Rainwater��Harvesting��
��
�ƒ�� Provides��self��sufficiency��at��least��reduces��load��on��water��supply��
�ƒ�� Reduces��the��cost��of��pumping��of��ground��water��as��it��raises��ground��water��table��
�ƒ�� Improves��quality��of��ground��water��through��dilution��when��recharge��to��ground��

water��
�ƒ�� Reduces��soil��erosion��in��alluvium��area��
�ƒ�� Rainwater��harvesting��systems��are��simple��which��can��be��adopted��by��individuals��

��
Available��Technology:�r��
��
�ƒ�� Storage��in��artificial��above��or��underground��tanks.��
�ƒ�� Recharging��aquifer��directly��through��tube��wells��with��necessary��treatment.��
�ƒ�� Recharging��aquifer��by��percolation��/ ��Soakage��in��the��ground.��

��
Aquifers��best��suited��for��artificial��recharge��are��those��that��absorb��large��quantities��of��
water��and��do��not��release��them��too��quickly.����

��
Theoretically��this��means��that��the��vertical��hydraulic��conductivity��is��high��while��the��
horizontal��hydraulic��conductivity��is��moderate.��Most��of��the��artificial��recharge��areas��
are�� located�� in�� the�� alluvial�� plains�� because�� of�� many�� favorable�� conditions�� like��
availability��of��infiltration��waters��and��transmissivity��of��the��aquifers.��

��
Method��of��Recharge:�r��

��
The��Hamirpar��Village,��Tankara��Taluka��&��Morbi��District��falls��under��saline��zone.��The��
area��is��composed��of��thin��layer��of��alluvial��and��underlying��Deccan��Traps��Basalt��
formation��as��a��aquifer.��The��quality��of��ground��water��is��brackish��at��all��depth��both��in��
alluvium��and��underlying��Basalt��Formation��hence��further��Ground��Water��development��
is��not��suggested.��As��area��is��saline,��no��ground��water��recharge��activity��in��this��area.��
Only��rain��water��collected��from��roof��top��area��of��the��project��site��and��store��in��sump��in��
project��site��to��use��it��whenever��need��in��domestic��and��industrial��use��as��well��as��green��
belt��development��activity.��

��
Calculation��of��rain��water��to��be��harvested��based��on��yearly��rainfall��and��runoff��is��given��in��
Table��10.2.��
��
��
��
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Table��10.2:��Details��of��Rain��Water��Harvesting��

Particular��

Details����

Roof��
top��
area��

Open��
area��

Road��
area����

Green��
belt��
area����

Annual��rainfall��(m)�� 0.596��

No.��of��rainy��days��per��year�� 30��
Catchment��area��available��(m2) 1,150 1,593�� 1,061�� 2,537

Coefficient��of��runoff��(as��per��CGWB��guideline) 0.7 0.2 0.6�� 0.5

Area��wise��volume��of��rain��water��can��be��
harvested��(kl/year)��

479.8�� 189.9�� 379.4�� 756.1��

Total��volume��of rain��water��can��be��harvested��
(kl/year)��

1,805.2��

Average��volume��of��rain��water��can��be��harvested��
(kl/day)��during��30��rainy��days��

60.2��

Volume��of��storage��tank��to��be��provided��by unit��
for��rain��water��storage��(kl)��

30��x��2��

Total��Fresh��water��requirement��by��unit��(kl/year) 9,360��
��

Based��on��the��above��table,��it��can��be��concluded��that��annual��volume��of��rain��water��for��
harvesting��is��about��20��%��of��the��annual��fresh��water��requirement.��Unit��will��provide��
rain��water��storage��tank��of��about��30��Kilo��Litres��(2��nos.)��and��stored��water��will��be��used��
for��cooling,��washing��&��domestic��etc.��as��per��the��requirement.��

��
Total��water��consumption��of��the��proposed��project��is��9,360��m3��water��per��year.��The��
total��consumption��is��more��than��the��rain��water��available��for��recharge��from��the��
project��area.��As��per��CGWA��guidelines/criteria,��ground��water��recharge��should��be��
adopted��due��to��proposed��project��site��is��fall��in��safe��zone.��

����

10.7�� Greenbelt��Development��
��

The��main��objective��of��the��green��belt��is��to��provide��a��barrier��between��the��plant��and��
the��surrounding��areas.��The��green��belt��helps��to��halt��soil��erosion,��make��the��eco�rsystem��
more��sustainable,��make��the��climate��more��conductive��and��restore��water��balance.����
The��green��belt��helps��to��capture��the��fugitive��emissions��and��to��attenuate��the��noise��
generated��in��the��plant��apart��from��improving��the��aesthetics��of��the��plant��site.����

��
Out��of��total��plant��area��6,341��m2,��Unit��will��develop��thick��greenbelt��in��2,537��m2��area.��
The��tolerant��local��species��with��thick��canopy��cover��will��be��planted��which��will��help��in��
suppression�� of�� fugitive�� dust,�� attenuate�� noise�� levels�� and�� provide�� aesthetic��
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background.��The��green��belt��development��program��will��go��simultaneously��in��phased��
manner��along��with��the��civil��activities.��Details��of��the��proposed��plant��species��are��given��
in��the��Table��10.3.��
��

Table��10.3:��Details��of��Plant��Species��in��Greenbelt��

Common��Name��of��Trees�� Scientific��Name��
Number��of��

Species����

Neem���� Azadirachta��Indica 55��
Gulmohar���� Delonix��Regia 35��
Asopalav���� Polyalthia��Longifolia 55��
Kadam�� Anogeissus��Lotifolio�� 35��
Jambu�� Syzygium��Cumini 35��
Garmalo�� Cassia��Fistula 35��

Total��Species���� 250��
Proposed��Five��Years��Program��for��Greenbelt��Development��

Plantation��
Details��

1st��
Year��

2nd

Year��
3rd

Year��
4th

Year��
5th

Year��
Total����

No.��of��plants�� 100�� 50 50 25 25 250��
Yearly��

Percentage��
40��%�� 20��%�� 20��%�� 10��%�� 10��%�� 100��%��

��

10.8�� Budget��for��Environment��Protection����
��

Capital��investment��for��the��protection��of��environment��will��be��about��Rs.��35��Lakhs.��Unit��
will��regularly��and��efficiently��operate��environmental��management��systems��and��keep��
provision��for��fund��for��meeting��expenses��for��the��same.��The��budgetary��allocation��
towards��Environmental��Management��for��the��proposed��project��is��presented��in��the��
Table��5.4��

��

Table��10.4:����Budgetary��allocation��towards��Environmental��Management��

Pollution��Control��Equipment�� Cost��in��Lakh��
Recurring��Cost����������������

(Rs.��In��Lakh��/Annum)��
APC��System���� 20.00 4.0��
Water��Pollution���� 10.00 2.0��
Noise��Pollution 0.5 0.1��

Hazardous��/ ��Solid��Waste��Management�� 1.0 1.5��

Green��belt�� 1.0 1.5��
Occupational��Health��&��Safety 1.5 0.9��

Miscellaneous 1.0 1.0��
Total�� 35 10��

��
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CHAPTER���r��11��
EXECUTIVE��SUMMARY��–ENGLISH��&��GUJARATI 

 
Executive��Summary��–��ENGLISH��

��
1.�� INTRODUCTION��

M/s.��Fortune��Industries��is��proposing��to��manufacture��Mono��Chloro��Acetic��Acid��(MCAA)��
and��Sodium��Mono��Chloro��Acetic��Acid��(SMCAA)��at��Survey��No.��57/1/P3,��Mitana��–��
Padadhari��Highway,��Village:��Hamirpar,��Taluka:��Tankara,��District:��Morbi,��Gujarat�r
363650.��Details��of��proposed��products��are��as��given��below:��

��
Details��of��Proposed��Products��

��

Sr.��No.�� Name��of��Product Production��Capacity��

1.�� Mono��Chloro��Acetic��Acid��(MCAA) 150��MT/��Month

2.�� Sodium��Mono��Chloro��Acetic��Acid��(SMCAA) 50��MT/��Month��

Details��of��By�rProduct��

Sr.��No.�� Name��of��By�rProduct�� Quantity��

1�� Hydrochloric��Acid��(30��%)�� 183��MT/Month��

2�� Sodium��Hypochlorite��(5��%)�� 8��MT/Month��

3�� Mixed��Chloro��Acetic��Acid��(Mother��Liquor)�� 50��MT/Month��

��
It��may��be��noted��that��the��M/s.��Fortune��Industries��has��already��been��granted��No��
Objection��Certificate��(NOC)��for��manufacturing��of��Calcium��Hypochlorite��(Inorganic��
Product)��by��Gujarat��Pollution��Control��Board��(GPCB).������
��
M/s.��Fortune��Industries��has��a��total��land��area��of��6,341��m2.��Proposed��manufacturing��
activity��will��be��carried��out��within��the��existing��premises.��Out��of��the��above��stated��6,341��
m2��of��land��area��approximately��2,537��m2��is��green��belt��area��(approx.��40��%��of��the��total��
land��area).��The��unit��has��already��obtained��Non��Agricultural��(NA)��permission��from��
concerned��authority.����
����
The��total��estimated��cost��of��the��proposed��project��is��Rs.��2��Crores.��Out��of��which��
approximately��Rs.��35��Lakhs��will��be��allocated��towards��environmental��management��
facilities.��

��
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M/s.��T.��R.��Associates��(NABET��Accredited��EIA��Consultant)��was��appointed��by��M/s.��
Fortune��Industries��to��carry��out��the��Environmental��Impact��Assessment��study��for��their��
proposed��project.��

��
The��proposed��products��like��Mono��Chloro��Acetic��Acid��and��Sodium��Mono��Chloro��Acetic��
Acid�� (being��synthetic��organic��chemicals)�� falls��under��Category��5(f)��as��stated�� in��
Environment��Impact��Assessment��Notification��Published��on��14th��September,��2006.��
Further,��the��location��of��proposed��project��is��outside��the��notified��industrial��estate��and��
not��fall��in��Small��Scale��Industrial��Unit��criteria��as��per��the��Notification��dated��25th��June��
2014.��Hence,��project��proponent��has��to��obtain��the��Environmental��Clearance��from��the��
Ministry��of��Environment,��Forests��&��Climate��Change��(MoEFCC),��New��Delhi.��As��a��part��of��
this��procedure,��Public��Hearing��is��required��to��be��carried��out��as��per��the��notification��as��
well��as��the��TOR��granted��to��the��unit��by��the��Expert��Appraisal��Committee��(Industry�r2).��
��
This��study��of��Environment��Impact��assessment��(EIA)��is��based��on��studies��carried��out��
during��the��month��of��October��2016��to��December��2016.��The��environmental��parameters��
(ambient��air,��water,��soil,��noise,��flora��and��fauna)��selected��for��study��are��those,��which��
are��likely��to��be��most��affected��by��the��project.��The��study��area��is��defined��as��an��area��
within��10��km.��radius��from��center��of��the��project��site.��

��

Salient��Features��within��10��km��radius��surroundings��area��as��follows:��
��

Sr.��No.�� Important��Features�� Description��

1�� Location�� Survey��No.��57/1/P3,��Mitana��–��Padadhari��
Highway,��Village:��Hamirpar,��Taluka:��Tankara,��
District:��Morbi,��Gujarat�r363650.��

2�� Project��Site��Co�rordinates Latitude:��22°31'25.31"N
Longitude:��70°43'12.43"E��

3�� Temperature��Range�� 20.9ûC��to��34.1ûC��(average)

4�� Mean��Sea��Level�� 102m��

5�� Annual��Rain��Fall�� 676.1mm��(average)

6�� Ground��Water��Depth 0.78��m��to��22.45��m
7�� Soil��Type�� Sandy,��loamysand,��clayey��and��silty��type��

8�� Nearest��Railway��Station Padadhari��station���r15.7km��in��West��direction

9�� Nearest��Airport�� Rajkot��airport��– ��24��km��in��SSE��direction��

10�� Nearest��Village�� Hamirpar��– 1.5��km��in��SSW��direction��

11�� Nearest��State��Highway SH��120��– adjacent��to��project��site��in��North��
direction��

12�� Nearest��National��
Highway��

NH��8B��– 16��km��in��SSEdirection��
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Sr.��No.�� Important��Features�� Description��

13�� Nearest��River/Water��
body��

Demi��River��– 4��km��in��East��direction��

14�� National��Parks��/ ��
Sanctuary/��Eco��Sensitive��
Zone/��Reserved��Forest��

None��within��10��km��radius.

��
2.�� AIR��ENVIRONMENT��

The��base��line��Ambient��Air��Quality��(AAQ)��status��within��10��km��study��area��has��been��
assessed��through��a��monitoring��network��of��8��AAQ��sampling��stations��during��October��
2016��to��December��2016.� � � �Map��showing��10��km��radius��area��is��shown��here.��Design��of��
network��for��Ambient��Air��Quality��monitoring��locations��were��decided��on��meteorology��&��
available��infrastructure��facilities.��The��base�rline��Ambient��Air��Quality��of��the��study��area��
was��monitored��for��Particulate��Matter��(PM10��&��PM2.5),��Sulphur��Dioxide��(SO2)��and��
Oxides��of��Nitrogen��(NO2),��VOC,��CO,��HCl��&��Cl2.��The��result��for��the��same��is��given��as��
below:��

��

Location��
Results��(98th��Percentile)

PM2.5 PM10 SO2 NO2��

Hamirpar�� 35.03 94.68 26.16 36.63��
Kothariya�� 33.89 89.53 24.62 37.48��

Vachhakpar�� 34.09 92.49 25.34 38.24��
Chhattar�� 36.54 93.95 29.41 39.00��
Dhroliya�� 35.10 93.50 26.07 38.00��

Mitana�� 34.96 91.36 23.33 38.16��
Dahisarda�� 34.31 91.39 25.42 36.77��

Project��Site�� 37.40 96.06 23.89 37.09��

Permissible��limit ��
[NAAQ��standards�r2009]��

60��µg/m3�� 100��µg/m3�� 80��µg/m3�� 80��µg/m3��

Note:��Cl2:��Below��Detectable��Limit;��HCl:��Not��Detected;��CO:��Not��Detected;��VOC:��Not��Detected��

��
Analysis��of��ambient��air��samples��revealed��that��the��Air��quality��is��found��well��within��the��
prescribed��limits��of��National��Ambient��Air��Quality��standards.��
��
The��main��source��of��gaseous��emission��is��flue��gas��emission��from��stack��attached��to��
steam��boiler��and��D.��G.��set��&��process��gas��emission��from��reaction��vessels.��

��
Agro�rWaste��/ ��Briquettes��will��be��used��as��a��fuel��&��the��requirement��shall��be��0.2��MT/Day.��
Adequate��stack��height��will��be��provided��for��proper��atmosphere��dispersion��of��pollutant.��
The��probable��emitted��pollutants��will��be��PM,��SO2��&��NO2.��Cyclone��separator��will��be��
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provided��as��APCM.��Since��Diesel��will��be��used��as��a��fuel��for��D.��G.��Set��(back��–up��system)��
the��flue��gas��emission��will��also��be��well��within��prescribed��norms��and��there��is��no��need��of��
any��air��pollution��control��measures��for��D.��G.��Set.��Two��stage��water��scrubber��followed��by��
alkali��scrubber��will��be��provided��at��process��gas��stack��attached��with��reaction��vessels��for��
control��of��pollutants.��

��
3.�� WATER��ENVIRONMENT����

Analysis��of��ground��water��and��surface��water��samples��revealed��that��it��is��suitable��for��
domestic��activity��including��agricultural��activity.��Ground��water��and��surface��water��
quality��in��the��area��meets��the��Water��Quality��Standards��(IS��10500)��for��drinking��water��
except��for��some��parameters��at��some��locations.��
��
Water��Requirement��
The��total��water��requirement��for��the��proposed��project��activity��will��be��30��kl/day��
including��domestic��and��industrial��consumption.��Out��of��this��said��fresh��water��quantity��2��
kl/day��will��be��used��for��domestic��purpose,��12��kl/day��will��be��used��for��industrial��activities��
and��16��kl/day��will��be��used��for��greenbelt��development��purpose.��The��required��water��
will��be��obtained��through��Borewell.��
��
Wastewater��Generation��
The��total��industrial��effluent��generation��from��proposed��project��activity��will��be��1.25��
kl/day,��which��will��be��from��boiler��blow��down,��cooling��tower��purge��and��washing.��The��
entire��effluent��will��be��treated��in��the��effluent��treatment��plant��comprising��of��primary��&��
tertiary��treatment��facilities.��The��total��generation��of��domestic��effluent��will��be��1.8��
kl/day��from��the��proposed��project��activity.��
��
Disposal��of��Effluent��
The��domestic��wastewater��generated��will��be��disposed��off��through��septic��tank/soak��pit��
system.��The��final��treated��effluent��from��effluent��treatment��plant��will��be��evaporated��in��
an��evaporator��system.��Therefore��no��effluent��will��be��required��to��be��discharged��and��the��
stated��process��would��be��a��ZERO��DISCHARGE��process.����
��

4.�� LAND��/ ��SOIL��ENVIRONMENT��
During��operation��activity��the��impact��of��air,��water��and��solid��waste��pollution��on��soil��
causes��direct��/ ��indirect��effect��on��soil.����
��

As��all��necessary��air��pollution��control��steps��will��be��provided��and��based��on��the��results��of��
the��dispersion��model��for��the��Ground��Level��Concentrations��of��various��pollutants��after��
commissioning��of��the��proposed��project,��there��will��not��be��any��adverse��impact��of��air��
pollution��on��soil.��
��
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It��may��be��noted��that��there��will��be��no��disposal��of��untreated��effluent��on��land.��So,��there��
will��be��no��adverse��effect��on��land��/ ��soil��due��to��water.��
��

All��necessary��control��steps��will��be��provided��for��handling,��storage��and��disposal��of��
solid/hazardous��waste��generated�� from�� the��plant.��Thus,�� there��will��not��be��any��
significant��impact��of��solid/hazardous��waste��on��the��soil��environment.��
��

5.�� NOISE��ENVIRONMENT��
Noise��level��was��recorded��at��eight��locations��within��the��study��area��to��provide��the��
baseline��data��to��describe��the��existing��situations.��
��

Sr.��
No.����

Location�� Noise��Level��(Leq)��in��dBA��
(Day��Time)����

Noise��Level��(Leq)��in��dBA��
(Night��Time)����

Measured�� Permissible��Limit Measured�� Permissible��Limit
1�� Project��Site�� 63.0 75 54.0 70��
2�� Hamirpar�� 52.0 55 41.8 45��

3�� Chhatar 50.7 55 42.9 45��
4�� Mitana 51.6 55 43.0 45��
5�� Dahisarda�� 53.1 55 40.6 45��
6�� Dhroliya�� 49.9 55 43.6 45��
7�� Vachhakpar�� 52.4 55 39.5 45��
8�� Kothariya�� 53.5 55 42.4 45��

��
6.�� SOCIO�rECONOMIC��ENVIRONMENT��

An��assessment��of��socio�reconomic��environment��forms��an��integral��part��of��an��EIA��study.��
Socio�reconomic��environment��–��demographic��&��related��socio�reconomic��data��was��
collected��from��District��Census��Handbook��to��assess��socio�reconomic��status��of��the��study��
area.��
��

For��proposed��project��activity,��total��12��no.��of��skilled��and��unskilled��employees/��workers��
will��be��required.��The��indirect��employment��will��be��generated��by��way��of��transportation,��
shopkeepers��and��other��casual��employment��for��many��people.��
��
Local��people��will��be��given��preference��wherever��found��suitable��for��all��the��jobs��in��the��
plant.��Economic��status��of��the��local��people��will��improve��due��to��the��increased��business��
opportunities,��thereby,��making��a��positive��impact.��Educational,��medical��and��housing��
facilities��in��the��study��area��will��considerably��improve.��
��

7.�� ECOLOGY��&��BIODIVERSITY��
The��area��is��predominated��by��agriculture��fields.��In��addition��to��this��natural��habitat��is��
confined��to��very��limited��area.����
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Domestic��tree��species��found��in��the��study��area��are��Baval,��Limbado,��Sirish,��Gulmohar,��
Karanj��and��Ambo.��Major��crops��in��the��study��area��are��Cotton,��Bajra,��Wheat,��Ground��Nut��
and��Jowar.����
��
The��most��commonly��spotted��bird��species��of��this��area��were��Blue��Rock��Pigeon,��Ring��
Dove,��Cattle��Egret,��Asian��Koel,��Common��Myna,��House��Sparrow,��House��Crow��and��Red�r
vented��Bulbul.��The��wild��mammals��found��other��than��domesticated��ones��from��study��
area��were��Nilgai,��Golden��Jackal,��Grey��Mongoose,��Wild��Boar,��Hare��and��Langur.��

��
8.�� SOLID��WASTE��MANAGEMENT����

The��main��hazardous��waste��generation��will��be��ETP��Sludge��+��Evaporation��Residue,��Used��
Oil,��Discarded��Plastic��Bags/Drums,��Hydrochloric��Acid��(30%)��&��Sodium��Hypochlorite��
(5%).����
��
ETP��sludge��+��evaporation��residue��will��be��disposed��off��at��approved��TSDF��site.��Used��oil��
will��be��reused��within��premises��as��a��lubricant��or��sold��to��registered��recycler.��Discarded��
plastic��bags/drums��will��be��sold��to��authorized��vendor.��Hydrochloric��Acid��(30%)��&��

Sodium��Hypochlorite��(5%)��will��be��sold��as��by�rproduct��to��appropriate��end��user��industries.����
��

The��unit��will��provide�� isolated��area�� for�� the��storage��of��hazardous��waste.��Thus,��
hazardous��waste��management��system��provided��by��the��unit��will��be��adequate��and��there��
will�� not�� be�� any�� major�� impact�� on�� the�� environment�� due�� to�� hazardous�� waste��
management.��
��

9.�� ENVIRONMENTAL��MANAGEMENT��PLAN��
An��Environmental��Management��Plan��has��been��prepared��for��mitigation��of��the��adverse��
impacts.��
��
The��Environmental��Management��Plan��describes��in��brief,��the��management’s��plan��for��
proper��and��adequate��implementation��of��treatment��and��control��system��for��pollutants��
and��for��maintaining��the��environment.��It��also��includes��development��of��green��belt,��
proper��safety��of��workers,��environmental��monitoring��plan,��rain��water��harvesting,��fire��
protection��system��and��measures��etc.��
��

10.�� ENVIRONMENT��MONITORING��PROGRAM��
Monitoring��of��environmental��factors��will��enable��us��to��identify��the��changes��in��the��
environmental��impacts��at��various��locations��and��their��mitigative��measures.��To��ensure��
the��effective��implementation��of��the��EMP,��monitoring��of��ambient��air��quality,��stack��
emissions,��analysis��&��monitoring��of��water��environment��and��noise��level��will��be��carried��
out��as��required��/ ��specified��by��statutory��authority.��
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11.�� RISK��ASSESSMENT��
Risk��analysis��and��study��have��been��carried��out��for��identification��of��hazards,��selection��of��
maximum�� credible�� scenarios,�� risk�� mitigation�� measures�� etc.�� All�� the�� hazardous��
chemicals��will��be��stored��and��handled��as��per��MSDS��guidelines.��Personal��protective��
equipments��will��be��provided��to��the��workers.����

��
12.�� GREEN��BELT��DEVELOPMENT����

A��greenbelt��of��approximately��2,537��m2��is��developed��within��the��project��site��to��
minimize��the��air��pollution,��noise��pollution,��balancing��eco�renvironment,��soil��erosion��/ ��
protection��etc.��Greenbelt��area��is��40��%��of��the��total��plot��area.��

��
13.�� PROJECT��BENEFITS:��

The��proposed��project��will��become��beneficial��to��the��surrounding��area��or��community��in��
terms��of��infrastructural��development,��social��development,��employment��and��other��
benefits.��
��
The��proposed��project��has��a��potential��for��employment��of��skilled,��semiskilled��and��
unskilled��employees��during��construction��phase��as��well��as��operation��phase.��A��total��12��
nos.��of��person��is��likely��to��get��employment��due��to��the��proposed��project.��The��project��
will��earmarked��2.5��%��of��project��cost��for��socio�reconomic��development��activities��in��
surrounding��villages.����
��

14.�� Conclusion:��
�ƒ�� Negligible��impacts��will��occur��on��air��quality.��However,��all��the��necessary��air��pollution��

control��measures��will��be��provided.��
�ƒ�� No��ecological��damage��will��occur.��
�ƒ�� No��adverse��impacts��will��occur��on��water��environment.��
�ƒ�� Local��employment��opportunities��will��increase.��
�ƒ�� Various��other��environment��parameters��like��Forest/��National��Park/��Sanctuary��and��

Religious��/ ��Historical��Places��will��not��be��affected.��
�ƒ�� Environment��Management��Plan��has��been��formulated��to��control��all��the��pollutant��

parameters��and��Environment��Management��Cell��has��been��set�rup��to��ensure��that��these��
parameters��do��not��exceed��the��norms��set��out��by��the��concerned��authorities.��

�ƒ�� After��commissioning��of��the��proposed��project��the��Environmental��Management��Cell��
will��take��care��of��all��the��pollution��control��measures.��

��
It��can��be��concluded��on��a��positive��note��that��after��the��implementation��of��the��mitigation��
measures��and��environmental��management��plan��during��the��construction��&��operational��
phase,��there��will��be��negligible��impact��on��the��environment.����
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CHAPTER���r��12��
DISCLOSURE��OF��CONSULTANT��ORGANIZATION��

��
12.1�� Declaration��for��Involvement��in��the��EIA��Study��
��

DECLARATION��BY��ORGANIZATION��

��������������������

Project��Details����

Name��&��address�� M/s.��Fortune��Industries
Survey��No.��57/1/P3,��Mitana��–��Padadhari��Highway,��
Village:�� Hamirpar,�� Taluka:�� Tankara,�� District:�� Morbi,��
Gujarat�r363650��
��

Project��Type�� Manufacturing��of��Mono��Chloro��Acetic��Acid��(MCAA)��and��
Sodium��Mono��Chloro��Acetic��Acid��(SMCAA)��
��

Category��as��per��EIA��Notification�� 5(f)��‘A’
��

NABET��sector�� 21
��

��
��
EIA��Consultant��Details

Name��&��address�� T.��R.��Associates
C�r605/A,��Ganesh��Meridian,��Opp.��Kargil��Petrol��Pump,��
S.G.��Highway,��Ahmedabad,��Gujarat.��
Contact��No.:��98253��71099��
trassociates@hotmail.com;��trassociates@ymail.com��
��

Current��Status�� NABET�� Accredited�� vide�� their�� Certificate�� No.
NABET/EIA/1619/RA��0033��issued��on��14.02.2017��(Refer��
Annexure��–��11)��
��

��
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Details��of��Laboratory��engaged��in��EIAStudy��
Name��&��Address�� T.��R.��Associates

C�r605/A,��Ganesh��Meridian,��Opp.��Kargil��Petrol��Pump,��
S.G.��Highway,��Ahmedabad,��Gujarat.��
Contact��No.:��98253��71099��
trassociates@hotmail.com;��trassociates@ymail.com��
��

Current��Status�� NABL��Accredited��vides��Certificate��No.��T�r3189��dated��14�r
11�r2016��valid��upto��13�r11�r2018��(Refer��Annexure��–��12)��
��

Name��&��Address�� Aavanira��Biotech��(P)��Ltd.
Kinetic��Innovation��Park,��D�r1��Block,��Plot��No.��18/1��Part,��
MIDC��Chinchwad,��Pune,��Maharashtra.��
aavanira.bio@gmail.com��
��

��Current��Status�� NABL��Accredited��and��MoEF��approved��
��

Name��&��Address�� Go��Green��Mechanisms��Pvt.��Ltd.
Dayal��Estate,��National��Highway��No.��8,��
Opp��APMC��Market��Gate�r1��(Deen��Dayal��Grain��Market,��
Bareja),Bareja,��Jetalpur,��District:��Ahmedabad�r382426.��
amit@gogreenmechanisms.com��
��

��Current��Status�� NABL��Accredited��vide��Certificate��No.��T�r4299��dated��09�r
12�r2016��valid��upto��8�r12�r2018��
��
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12.2��Company��Profile��
��

T.��R.��ASSOCIATES��is��an��organization��working��towards��providing��techno�reconomical��solutions��
through��innovative��ideas��and��indigenous��technologies,��in��the��field��of��Pollution��Control��and��
Management.��Having��in�rhouse��facilities��for��Design,��Execution,��Erection��and��Commissioning;��
T.��R.��Associates��undertakes��project��from��Concept��to��Commissioning.��
��

T.��R.��ASSOCIATES��is��enlisted��as��Environmental��Consultants��and��are��recognized��as��Schedule�rII��
Environmental��Auditors��by��Gujarat��Pollution��Control��Board.��
��

SERVICES��
��
T.��R.��Associates��provides��services��in��the��areas,��
��
Research��&��Development� � � �
� � � �
Environment��&��Safety��Consultation:�� Environmental��Quality��Monitoring��

Engineering��Designs��
Environment��&��Safety��Assessment:�� Environmental��Impact��Assessment��
�� Environmental��Audit��
�� Safety��Audit��
�� Risk��Assessment��
Engineering��Procurement��&��Commissioning:��Effluent��Treatment��Plants��
�� Sewage��Treatment��Plants��
�� ��
Laboratory��work:�� Ambient��air��and��Noise��monitoring��&��analysis,��

water��&��soil��analysis��
��
INFRASTRUCTURAL��FACILITIES��
��

Office��Premises:��Office��area��of��around��930��sq.��ft.��is��located��in��commercial��area��on��S.��G.��
Highway,��Opp.��Gujarat��High��Court.��The��office��and��the��laboratory��are��located��very��near,��
which��help��in��maintaining��the��authenticity��of��the��methodologies��used��for��the��analysis��thus��
helping��in��arriving��at��the��quality��solution��timely.��

��

Laboratory��Facilities:����Laboratory�� is�� a�� heart�� for�� any�� organization�� dealing�� in�� the��
environmental��field.��T.��R.��Associates��has��a��NABL��accredited��Lab��with��a��team��of��experience��
personnel��who��are��trained��in��sampling��for��air,��water��and��wastewater��and��for��conducting��
Analysis,��Treatability��and��Feasibility��studies��at��its��own��well�requipped��laboratory.������
��

Analytical��Capability:����The��laboratory��can��undertake��the��qualitative��and��timely��analysis��of��all��
the��environmental��parameters��concerning��Air,��Water��&��Waste��Water��and��Hazardous��/ ��Solid��
Waste.��
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R&D��Facilities:��Has��established��bench��scale��models��for��process��development,��performance��
evaluation��and��process��optimization.��
��
Communication��Facilities:�� Main��facilities��like��office��and��laboratory��are��located��very��near��
thus��aiding��faster��communication��between��the��personnel’s��thus��helping��at��arriving��to��a��
solution��faster.��The��infrastructure��is��adequately��equipped��with��Telephone��connections,��Wi�r
Fi��connection,��Internet��connection,��Courier��services��etc.��to��have��faster��communication��with��
the��outer��world.��

��
LIST��OF��INSTRUMENTS��/ ��EQUIPMENTS��/ ��MODEL��
��
Magnetic��Analytical��Balance��
pH��meter��
Conductivity��Meter��
COD��Digestion��Assembly��
Incubator��for��BOD��
Refrigerator��for��storage��of��samples��and��reagents��
Digital��UV��Visible��Spectrophotometer��
Magnetic��Stirrer��with��Hot��Plate��
Hot��Plate��
Stack��Monitoring��Kits��
High��Volume��Air��Samplers��
Respirable��Dust��Collector��
PM2.5��Sampler��
Automatic��Weather��Station��
Temperature��Thermometer��
Dry��Bulb��Wet��Bulb��Thermometer��
Noise��meter��
Microscope��with��Halogen��Lamp��
Oven��Temperature��Controller��
Muffle��Furnace��
Flame��Photometer��
Laboratory��Glassware��
��


