PAVAN ENVITECH CONSULTANTPVT. LTD.

CHAPTER -6
ADDITIONAL STUDIES

6.1 PUBLICHEARING / PUBLIC CONSULTATION:

PublicHearingis applicableas per obtained TOR (Terms of Reference). Public Hearing was
carried-outforthe proposed expansion project of synthetic organic chemicals (emulsifier
& de-emulsifier) of Shree Vallabh Chemical at Survey No.: 163, 174/2 & 175/4, Village:
AhmedpuraSampa,Taluka: Dehgam, District: Gandhinagar under category— A of the

scheduled at5(f) on20/12/2014 at 16:00 hrsat Yogi Satsang Hall, Nr.Nilkanth Mahadev Temple,
Dehgam-Modasa Road, Village: Palaiya, Taluka: Dehgam, District: Gandhinagar. An advertisement
in English waspublished in“The IndianExpress’dated 19-11-2014 & 19-12-2014 andin Gujardi in
“Gujarat Samachar’dated 19/11/2014& 19-12-2014. Dr. M. D.Modiya(GAS), Resident Additional
Collectorand Additional District Magistrate, Gandhinagar as representative of District Magistrate
and District Collector Gandhinagar supervieed and presided over the entire public hearng
proceedingswith Mr. B. R. Gajjar, Regional Officer, GPCB, Gandhinagar.

The publichearing presentation and question answersession ended with positive
responses from the local people about theproject. They were satisfied with mitigation
measures and environmental management plan of the proposed expansion project.
Raised queries during the public hearing were also adequately addressed. The minutes of
meetingof the public hearing proceeding is enclosed as Annexure —5. In view of the
above, itwasconcluded that nochangeis required in EMP of the proposed expansion

project. Industry will provide 5% (Rs.4 lac) of the expansion cost (Rs.80 lec) towads

CSR:
Sr. No. CSR Activity Budgetary Amount
1. Computerstor school Rs.2,50,000/-
2. Public hedth progamme / semina Rs.1,50,000/-
TOTAL Rs.4,00,000/-
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6.2 RISK ASSESSMENT:
A. Raw Material Handling and Storage :

Table 6.1 gives alistof themonthly requirement of each raw material that will be

consumed to manufacturethe maximum quantity. All the rawmaterials shall be first

received bythe stores department and samplesof raw materialsshallbe sentto quality

control laboratorywherein the qualityof raw material shall be tested. Only after

confirmation of qualitybythe QClab, theraw materialshall betransferred / unloaded

atthe respective storage areainthe factorywithproperlabeling. The raw materialin

general will be receivedin bags, carboys, drums as well as through tankers.

Table: 6.1 : UST OF RAW MATERIALS WITH CONSUMPTION

SHREE VALLABH CHEMICAL
ENVIRONMENTAL IMPACT ASSESSMENT REPORT —EXPANSION PROJECT

Sr. Raw Materials Consumption
No. MT / MT of product | MT/ Month
1.0 | Nonyl Phenol Ethoxylate : 160 MT/ Month
1.1 Nonyl Phenol 0.332 53.220
1.2 Ethylene Oxide 0.666 106.46
1.3 | NaOH /KOH 0.002 0.320
1.4 | Water 0.008 1.280
2.0 | Octyl Phenol Ethoxylate: 30 MT/ Month
2.1 | Octyl Phenol 0.318 9.556
2.2 Ethylene Oxide 0.680 20.384
2.3 | NaOH/KOH 0.002 0.060
2.4 | Water 0.008 0.240
3.0 | Dodesyl Phenol Ethoxylate : 10 MT/ Month
3.1 Dodesyl Phenol 0.229 2.290
3.2 Ethylene Oxide 0.769 7.690
3.3 NaOH / KOH 0.002 0.020
3.4 | Water 0.008 0.080
4.0 | Castor Oil Ethoxylate : 100 MT/ Month
4.1 | CastorOQil 0.508 50.765
4.2 | Ethylene Oxide 0.490 49.035
4.3 NaOH / KOH 0.002 0.200
4.4 | Water 0.008 0.800
5.0 | PolyEthylene Ethoxylate : 80 MT / Month
5.1 | Poly Ethylene (Di —Ethylene) Glycol | 0.194 | 15.501
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5.2 Ethylene Oxide 0.804 64.339
5.3 NaOH / KOH 0.002 0.160
5.4 |[Water 0.008 0.640
6.0 Fatty Alcohol Ethoxylate : 120 MT / Month
6.1 Fatty Alcohol 0.296 35.584
6.2 Ethylene Oxide 0.702 84.176
6.3 NaOH / KOH 0.002 0.240
6.4 | Water 0.008 0.960
7.0 | Hydrogenated Castor Qil (HCO): 20 MT/ Month
7.1 Hydrogenated Castor Qil (HCO) 0.319 13.587
7.2 | Ethylene Oxide 0.681 6.373
7.3 NaOH / KOH 0.002 0.040
7.4 | Water 0.008 0.160
8.0 | Poly Ol Ethoxylate (De —Emulsifier) : 40 MT / Month
8.1 |PolyOl 0.693 27.198
8.2 Ethylene Oxide 0.305 12.198
8.3 | NaOH /KOH 0.002 0.008
8.4 | Water 0.008 0.320
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Storage and Transportation of Liquid Raw Materials
All liquid raw materials will be stored in storage tanks andin Drums/Carbouys at

separate storage area. The storage areafor hazardouschemicals will be located within
the boundarywallwith a constant watchbysecurityround theclock. Proper enclosures
shallbe provided forallstorage tanks. All necessary firefighting system and safety
arrangements shall be provided nearthe storage area to combat any emergency
accident. The liquid chemicals shall be transported through pipes via rack to production

area from storage tanks. The same system is provided forexiting activities.

Storage and Transportation of other Raw Materials

Theraw materials which are procuredin drums/carboys/bags shall be storedin
separate storage areainstores department andtransported from the storage area to
the production plant by hydrauliclift/trolley/forklift as applicable. Thesame system is

provided for exiting activities.

Table 6.2 & Table6.3 shows the details on Transportation, Storage and Handling of
products and raw materials, respectively.

Table : 6.2 : TRANSPORTATION DETAILS ON FINISHED PRODUCTS

Sr. | Product Physical | Dispatch Means of

No. State Transportation

1. Nonyl Phenol Ethoxylate Liquid Local/Export | Truck / Container
2. Octyl PhenolEthoxylate Liquid Local/Export | Truck / Container
3. Dodesyl Phenol Ethoxylate Liquid Local/Export | Truck / Container
4, CastorOil Ethoxylate Liquid Local/Export | Truck / Container
5. Poly Ethylene Ethoxylate Liquid Local/Export | Truck / Container
6. Fatty Alcohol Ethoxylate Liquid Local/Export | Truck / Container
7 Iélt\:]d;)o(ﬁz:zted Castor Oil (HCO) Liquid Local/Export | Truck / Container
8. Poly Ol Ethoxylate (De — Emulsifier) Liquid Local/Export | Truck / Container

SHREE VALLABH CHEMICAL
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Table —6.3 : DETAILSON RAW MATERIALS —TRANSPORTATION

Sr. Raw Material Physica Source of Means of Distance of
No. State Supply Transportation Supplier from
(by road) Project Site (km)

1. NonylPhenol Liquid Local 200 kgdrum 50-500

KOH Flakes Local 25/50kg bags 50-500
3. NaOH Liquid/ Local 25/50kg bags 50-500

Flakes

4 Octyl Phenol Flakes Local 25/50kg bags 50-500
5 Dodesyl Phenol Liquid Local 200 kgdrum 50-500
6. CastorQil Liquid Local 200 kgdrum 50-500
7. Di — Ethylene Glycol Liquid Local 200 kgdrum 50-500
8 Fatty Alcohol Liquid Local 200 kgdrum 50-500
9. Hydrogenated Castor Qil Flakes Local 25/50kg bags 50-500
10. | Polydl Liquid Local 200 kgdrum 50-100
11. | Ethylene Oxide Liquid Local 7 T Tanker load 50-100

Safety Procedures for Transfer of Raw Materials
> All the lines shall be metallic and provided with jumpers for the conductivity of each
flameszones
= All theday tanks shallbe provided with levelindicators andan overflow line which will

come back to the tank

Action plan for the transportation of raw material and products
1. The followingmajor raw materials and products beingtransported to thefacilityand from

the fadility
1.1 Ethylene Oxide
1.2 Hydrogen Peroxide
1.3 Fatty Alcohols
1.4 Nonyl Phenol,Octyl Phenol &Dodecyl Phenol
1.5 Castoroil & Hydrogenated Castor oil
1.6 Polyethylene Glycol (PEG)
1.7 Potassium Hydroxide (or Sodium Hydroxide ) Flakes as a catalyst

1.8 The ethylene oxide condensates ( Ethoxylated Products) ofall the above
1.9 Diesel
1.10 Coal —Anthracite coal
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2. Transportation and handling of Ethylene oxide

Of allthe above products ethyleneoxide transportationis mosthazardous asitis both

flammable and toxic. Itis transportedin apressured tanker ata pressure of 4to 5 Kg/cm?.
The transportation ofthis materialis doneina liquefied stage athigher pressureand low

temperatureofabout4to 6°C, in an insulated tanker. Followingprecautions are taken for
transportation of this material.
2.1 The responsibilityof the transportation lies with the supplier only.

2.2 The roadtankerisfilled ata temperatureof2to4°Candata pressure of 4to 5
kg/cm?

2.3 The tankerisfullyinsulatedto minimize the heatgainduringtransportation. The
material of insulation should be compatible with EO.

2.4 The tankerisfullyequippedwith safetyequipment and accessories like safety
valve, pressure gauge, temperature gauge and fire extinguisher.

2.5 Thedriverand cleanerare fullytrained in handling the Ethylene Oxide related
emergencies which are likely on the road.

2.6 The route ofthe vehideis plannedin suchawaythatbusyand populated areas
are awided.

2.7 The ethyleneoxideis purchased and transported from the nearest location (From
Vadodara facility of RIL) as far as possible.

2.8 The estimated transportation timeis6to 8hours (The distance from Vadodara
manufacturing facility of RILis about 125 km).

2.9 Incasethereisanymishaponthe road orthe tankerdevelops the leak, then itis
handled bysupplieri.e. (RIL) forwhich theyhave a 24 hremergency and rescue
teams are available at their Vadodara plant.

2.10 The material of construction: of the tanker is stainless steel only as any
contamination of tanker canresultin initiating polymerization reaction which is
exothermic and cancause bursting of the container/tanker.

2.11 Tank fittingsand attachments in contact with Ethylene Oxide shall also be of the
above-mentioned materials, and may not contain copperoralloys of copper
and/or magnesium.

2.12 The tankerisneverfilledupto the bream.Some emptyspace is left toallow for
the expansion of the liquid.

2.13 The roadtankeris notallowedto keep waitinginthe opensuneitheronthe road
orin the factory premises to minimize the heat gain.

2.14 The tankerisemptiedintheEthylene Oxide storage tank only when the tankis
empty.

2.15 The unloadingis done by nitrogen pressure. The pumping of Ethylene Oxide is
avoided in order to control fugitive emissions of EO.
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2.19

2.20
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Use of dedicated tankers: The EO tankersare dedicated forthe transportation of
EO only. This is to avoid contamination and polymerization of EO. If it gets
polymerized it will choke the inlet outletlines and safetyvalve.

Parking the vehicle - Drivers mustensurethatthevehicleis either supervised oris
parkedin asecure place. Nopotential source of heat or fire must existin the
vicinity, and the vehicle must be capable of being easilyremovedinanemergency.
The parkingofthe wehicleis to beavoidedas faras possible. Drivers must inform
the hauler of theirovernight parking location.

Delays or accidents: - All delays duringtransport,whether due tosevere weather
conditions, breakdown or otherreasons must be reported to the consignoras
soonas possible. Transportaccidents mustalso be reported to the consignoras
soonas possible

Pressure and temperature checks :- For road transport the pressure and/or
temperatureofthe tank contents should be checked regularlyand recorded on a
checklist orin a logbook

2.21 Emergency procedure: - Drivers should be givenprecise instructions as to the

2.22

2.23

2.24

2.25

2.26

2.27

2.28

acceptable pressureandtemperature riseduring the joumey, and the emergency
actionto betakeninthe eventthatreadingsin excess ofacceptable levels are
observed.

The design of the road tankers / tank containers mustguarantee a complete
unloading of the road tankers/tank containers. Criterion: less than 5 litres
remaining product.

The ethyleneoxide tankerispadded with nitrogen to avoid self-polymerization of
EO vapour.

The loading and unloading operation ofthetankershouldbe situated atthe safe
distance from the storage tanks.

Afterloadingthetankeris pressured with nitrogen to ensure the gas phase
remains inert even up to 50 °C.

The drivers of the tankertocheckthatthepressure of the tanker does notrize
above 10 Kg/cm? ortemp do notrise above 50 °C.

The valves ofthe tanker may get choked due to polymerization of EQ, hence they
should be cleaned periodically.

The tankershouldnotbe kept empty containing vapourof EO for long times to
avoidpolymerizationof EO.ltshould be purgedand maintained undernitrogen
pressure.
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2.29 Precautions while unloading the tanker

2.29.1. Duringloadingor unloading the ve hicle must be earthed. Ensure double
earthing to avoid anystatic charge accumulation

2.29.2. The oxygen content ofthe tankershould beless than 0.3% by vol. before
loadingof EO

2.29.3 The operatorshould wear breathing apparatus before loading or unloading
ethylene.

2.29.4 Afterconnectionthe hose must be purged with nitrogen tomake itfree from
Oxygen

2.29.5 The flange joints and other connections to bechecked withsoap solution for

leakage. Itshould bekeptin mindthatthe thresh hold limitfor EQin airis 1

ppmonly.
2.29.6 The keyofthevehicleshouldbe re moved

2.29.7 The vehicle hand brake is to be put on.
2.29.8 The wheel chocks should be applied during loading unloadingto stop
accidental move ment ofvehide.

2.29.9 Hand brake should beapplied when the tankeris gettingloaded or
unloaded.

2.29.10 The drivershould benear the ve hicle during loading unloading operation.
2.29.11 The vehicle should beparkedintheshed when itisloadedorunloaded.
Company has obtained renewal license for Ehylene Oxide Storage license from
Petroleum and Explosives Safety Organisation (PESO), West Circle, Ministry of
Commerce & Industry, Govt. of India, vide License No.: S/HO/GJ/03/210(S1368) Date
of Issue: 13-04-2011, Validity upto: 31-03-2014 and Renewal License vide License No.:
S/HO/GJ/03/210(S1368) Date of Issue: 17-02-2014, Validity up to 31-03-2017 (Please

Refer Annexure — 1) vide compliance of their requirements.

3. Storage and handling of Hydrogen Peroxide
3.1 The hydrogen peroxide is usedintheprocess as a bleachingagent. Wheneverthe
producthas a yellowish tingeabout llitre of hydrogen peroxide is added to the
reactorto make a colourlessliquid.
3.2 The hydrogen peroxide is broughtina 50 litre carboys

3.3 Itis storedinashed awayfrom the other material asitis astrongoxidizing agent.

Chapter6-8
SHREE VALLABH CHEMICAL
ENVIRONMENTAL IMPACT ASSESSMENT REPORT — EXPANSION PROJECT



PAVAN ENVITECH CONSULTANTPVT. LTD.

4. Storage and handling of alkyl phenols

4.1 The alkyl phenolsare the main raw materialsfor thefacility. The alkyl phenols
mainlyused are NonylPhenol, Dodesyl Phenol and Octyl Phenol.

4.2 These are mostlyavailable inliquid form

4.3 Theyare purchased inthe 200litres HDPE drums orMS Drums and brought to the
factoryin thetransport truck.

4.4 Theyare storedinthefactorymainstorage area.

4.5 The liquidfromthe drums is transferred to the reactor by a portable pump, the
pump ismountedon the top of the drum and the suction pipe is dippedinthe drum
upto the bottom.

4.6 The remainingliquidismanually poured ina small container of about 10to 20 litres
insizeandis pumpedto the reactor.

4.7 Secondary containmentin theform of atray is usedto control thespillageof the
material

4.8 All the useddrums aresold tothe authorizedand GPCB approved recyclers

5. Storage and handling of castor oil, hydrogenated castor oil and fatty alcohol
The castoroiland fattyalcohol are liquids with a similar properties like alkyl phenols and
theyare broughtin 200 litresMS orHDPE drums by roadtrucks.
Theyare handled inthe similar waylike analkyl phenols.

6. Storage and Handling of PEG (polyethylene glycol)

6.1 PEG is the mainraw materialforthe production of Poly-Sola de-emulsifier used in
crude oil processing to separate oil fromthewater.

6.2 PEG is the higher boilingglycol. Itisinliquid form. Itis procured in200 liters MS or
HDPE drums.

6.3 The drums are transportedinthe road truckand storedin a separate areainthe aw
material storage shed.

6.4 Occasionally the material is suppliedin the road tanker. Theroad tanker materialis
emptiedin the200 litres HDPE drums. Theyare stored inthe shedawayfrom the

directsunlight.
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6.5 The PEGis transferred to thereactorfromthe drumbythe portable pumpwhichcan
be mountedonthe drumtop.
6.6 The used drums are sold to the authorized recyclers.
7. Storage and handling of potash flakes or caustic flakes
7.1 The causticor potassium hydroxide isused as a catalyst forthe initiation of
ethoxylation reaction
7.2 The materialispurchasedandis available in25 kg or 50 kg HDPE lined woven sacks.
7.3 This is transported bythe road truck.
7.4 Since the material is highly hygroscopic, thebags are tightlyclosedafter taking out
the material.
7.5 A30 % or50 % causticorpotashsolutionis made in waterfor use as a catalyst.
7.6 Adequate PPE is used while handling the flakes, especially the use of hand gloves
and goggles is must while handling.
7.7 Since the material is harmful to skin and eyes adequate training in handling this
material is given to workers.
7.8 The emptybags are fullywashed anddecontaminated before selling or recycling
them for storage of other product.
8. Diesel
8.1 Diesel willbe used as fuel forrunningthe DG setincase of powerfailure.
8.2 The quantity ofdieselrequiredis depends onthe running of DGset. Butitis about
100 liters per month.
8.3 . Dieselis available onthe nearby petrol pump
8.4 Itis broughtina35o0r50liters carboys andis transferredtothe tankinthe DG set.
8.5 The carboys are dedicated fordiesel
8.6 All necessary safety precautions are taken asdieselis a flammableliquid.
9. Coal
9.1 The facdility will be setup a coalfiredboiler for production of steam

9.2 The coal requirementis about 2 MT perday.
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9.3 Imported coalorAnthracite coal is procuredthrough the dealers is delivered to the
site by Road Lorries.

9.4 The coalis storedinshed nearthe boilerandis manuallyfedto theboilerto
maintain boilerpressure.

9.5 Big lumps of coal are broken into small piecesmanuallyforfeedingto theboiler.

9.6 Since coal cancatchfireonitsown inthe openstorage, regular water s praying is
done the coal.

9.7 Big heaps of coal is avoided to reduce chances of fire.

10. Storage and handling of ethoxyl ate products: All ethoxylate products are in liquid form
and nearto similar properties and sell in 200 liters capacity HDPEdrumsbyroad.

Handlingof productlike similar wayof rawmaterial.
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DETAILS OF OCCUPATIONAL HEALTH PROGRAMME

1 To which chemicals, workers areexposed directly or indirectly

)
1)
10
V)
V)
)
Vi)
i,

The following chemicals are beingused as raw materialsintheplant
Ethylene Oxide

Hydrogen Peroxide

Fattyalcohols

Nonyl Phenol, Octyl Phenol & Dodecyl Phenol

Castoroil &HydrogenatedCastoroil.

Polyethylene Glycol (PEG)

Potassium Hydroxide (or SodiumHydroxide) Flakes asa catalyst.

The Ethylene Oxide condensates( Ethoxylated Productsof all the abowe)

2. Whether these chemicals are within Threshold Limit Values (TLV) / Permissible
Exposure Levels asper ACGGIH recommendation?
In the expanded facility of Shree Vallabh Chemical. Themost hazard ous chemical
handled is Ethylene oxide.The TLV and PEL valuesof the Ethylene Oxide are
. A TLV-8 Hourweightedaverage (TWA) Value— 1.8mg/M3 or 1ppm
B.TLV —Immediate Dangertolife or health (IDLV) value— 800 ppm
The above valuesare as per the US notification of Jan 2009.(ACGIH)
[I. The PELexposure value as per OHSA, UnitedstatesNov2006 is

ASTEL-Shortterm Exposurelimitis 5ppmfor 15 minutes &1 ppmfor8Hrs (TWA)

The other materials are mostlyin liquid form and mostly with high boilingpoints

hence their concentration inthe workingatmosphere is verylow and do not pose
anyhealthdangerto the persons working.

3. What measures company has taken to keep these chemicals within PEL/TLV.?

The following measures and precautionswill betaken to keep the concentrations of EO
in the working atmosphere belowthe PEL/ TLV

31

3.2

3.3
34

35
3.6

The mainstorage tank (pressurized vessel) isinstalledinthe open outside the
building andis under the shed.

The transfer of Ethylene Oxide material to the reactor and to the measuring tank
is bypipelineand is undernitrogen pressure.

Manual handling ofthe hazardous material like Ethylene Oxide is not there.
Minimum flange joints are used inthe pipeline to minimize the chancesof
Ethylene Oxide leakage.

The joints areregularly checked with soapsolution for | eakages.

The area where ethylene oxide is handledis wellventilated. Theuse ofEco
ventilatorsis beingdone.
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3.7 Exhaustfansandwindowsare fitted onthe wall at lowerlevel to keep the area
free from poallutants. (EO vapour are heavierthanairtryto stickto thelower
levels.)

3.8 Regularmonitoringof the workplace is done by using didgar tubes andmonitors.

3.9 The workershave been provided adequate PPE’s like breather mask, face maskto
carryoutcritical operations like shut down, or maintenance of equipments where
thereis chance of exposure.

3.10 Permitsystem is strictlyenforcedforcarrying out maintenanceand non-routine
jobs.

3.11 Staffand workers are welltrainedinthe operations andto avoid exposure to
dangerous chemicals.

3.12 The ventofthe condensationreactoris dippedinthe water bath. The waterin
the water bath is changeddaily. EthyleneOxide vapourif anyinthe vent gases
are absorbedinthewater. The waterinthe water bathis sent to the waste water
treatment facility.

3.13 There isa double mechanical sealon the agitatorof thereactors. This ensure that
thereis nofugitiveemission of Ethylene Oxide

3.14 There is a safetyvalve on the reactorwhichis setat7 Kgpressure ( g)

3.15 The reactorandothervessels containing EO are purgedthoroughly to make them
free from EObeforeopening

3.16 LDARprogram isenforcedfor Ethylene Oxide andsteamlines(Leak Detection and
Repair) program.

3.17 Fugitive emission control —Since the Ethylene Oxide storage is under pressure
and no directventis provided thefugitive e mission of ethyleneoxide iszero.

Company has obtained renewal license for Ehylene Oxide Storage license from
Petroleum and Explosives Safety Organisation (PESO), West Circle, Ministry of
Commerce & Industry, Govt. of India, vide License No.: S/HO/GJ/03/210(S1368) Date
of Issue: 13-04-2011, Validity upto: 31-03-2014 and Renewal License vide License No.:
S/HO/GJ/03/210(S1368) Date of Issue: 17-02-2014, Validity up to 31-03-2017 (Please
Refer Annexure — 1) vide compliance of their requirements.

4. How the workers are evaluated concerning their exposure to chemicals during pre-
placement and periodical medical monitoring?
As perpolicyand norms all of theworkmen are put to medicalexamination and testing
periodicallyand atsetinterval and basedonthemedical reportactions are taken, if at
allanythingis necessary and required. Even based on the medical e xamination re port/
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feedback, workmen are counselled and putin differentarea/ job rotation kind of
activities. Medical record should be maintainedin office.

The pre-placement and periodical medical examinationrecordsare tobe maintainedin
the prescribed format as perthe Factories Act 1948 and Gujarat FactoriesRules 1963.

5. What are onsite and offsite emergency plan during chemical disaster

5.1 Onsite Emergency Response

The following types of emergencies are possiblein the facility which handling flammable
anddangerous material like Ethylene Oxide
a. Fire

b. Gas leak /toxicrelease.
c. Spillage of liquid chemical from 200! iters drums.
d

. Accidentinvolving humaninjury

In caseoftheabove emergencies the companyhaswelldefined and documented

emergency management procedure, this procedure is described inshortinthe
following paragraphs

511

5.1.2

5.1.3

5.1.4
5.1.5

5.1.6

Shut down and Isolation: Raising the alarm, followed byimmediate safe s hut
down of the processes, reactors, power supply, andisolation ofaffected areas
Escape, Evacuation and Rescue: Safeguarding human lives atsite by
commencementofthe Emergency Evacuationand Rescue Plan. Ensuringthat
allpersonnel areaccountedforand camyingouta head countof persons
evacuated. Notification and commencement of offsite e mergency plan incase
offsite impacts are possible Thepersons should be asked to gatheratthe
designated place.(Emergency assemblyPoints)

Stopping the development of the emergency: Control orresponse tothe
emergency depending upon its nature (fire, toxicrelease or explosion). Fire can
be somewhat better controlledthroughfire fighting, while toxic release
impacts can be partially controlled through proper communiation with
affected population. Impacts of explosions impacts cannot becontrolled once
theyoccur, henceefforts will require focusing on provision ofreliefor control
ofsecondaryimpacts (such as propertydamage or fires) resulting from
explosions.

Treatment of injured: Firstaid and hospitalization of injured persons
Protection of environment and property: During mitigation, efforts should be
made to preventimpactson environment and property to theextentpossible.
Welfare of the personnel managing the emergency: Changeover, firstaidand
refreshments forthe persons managingthe e mergency
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5.1.7 Informingand assisting relatives of thevictims

5.1.8 Informingthe news andelectronic media

5.1.9 Preserving all evidences and records: This should be done to enablea thorough
investigation ofthe true causesof the emergency

5.1.10 Investigation and follow up: This requires to be carried out to establish
preventive measures forthe future anda review of the DMP and its annexure
tofillupthe deficienciesinthe emergency planning procedures

5.1.11 Ensuring safety of personnel prior to restarting of operations: Efforts require
tobe madeto ensure that work environment is safe prior to restartingthe
work.

5.1.12 In case of fire: If there isa fire and thereis little personal risk, use a ppropriate
extinguisherifyou havebeentrainedinits proper use. Ifthe fireis verysmall, it
may be extinguished by smothering it with a non flammable materialsuchasa
sand, watch glassesor metalsheet. Tum off electricalcircuit and gaslines.

5.2 Off-site Emergency Response Plan

5.21 Anemergency mayaffect areasoffsite of the works asfor example, an
explosion can scatter debris over wide areas and the effects of blast can cover
considerable distances, wind canspreadburning brands of gases.

5.22 Insomecasese.g. astheresult ofanexplosion, outside damage will be
immediate and part ofthe available resourcesof the emergency services may
need to be deployed in the affected areas. In anycase, the possibilityof further
damage mayremain, e.g. as theresult of further explosion orby the effect of
wind spreading burning brands of hazardous material.

5.2.3 Itwillbe necessaryto prepareinadvance simple charts ortables relating the
likely spread of the vapours cloud taking into account its expected buoyancy,
the local topographyandall possible weather conditions during the time of
release.

5.24 ltmayalso be desirable to install instruments indicating wind speed and
direction,which could bedone jointly with surrounding i ndustries.

5.3 Firstaid treatment plan should be taken if any employee getinjured in any
emergency situation as follows:

5.3.1. Inallactual orsuspectedcases of exposure to EO, medical attentionshould be
obtainedatonceand thepatient should always be removedfrom the
contaminated area.

5.3.2. Allcontaminatedclothingshould be removedimmediately.

5.3.3. Remove fromexposure.lfunconscioussecure airwayand placein semi prone
recovery position. Ifnotbreathing giveartificia respiration.
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If heart beat absent give external cardiac compression.

Ifthere iscyanosis (blueness ofthe lips) administer oxygen byface mask. If
there is breathingdifficulty or cough keep patient at rest seated in position of
maximum comfort. Refer to hospitalordoctorrisk of delayedsymptoms.
Remove all contaminated clothing to asafe ventilatedplace or a sealed
container.

Incase ofskin contamination washimmediately with plenty of clean,gently
flow water.

Incase ofeye contamination wash the eye i mmediately with plenty of clean,
gentlyflowwaterfor 10minutes. Thensend promptlyto a doctor orhospital.
Coverskinburnswith a sterile dressing.

5.3.10. If patient appearsconfused, excited or uncoordinateduse only minimal

restraint necessary for safety and treatment.

5.3.11. If patientis conscious permit water to drink.

6. Liver function tests (LFT)during pre-placement and periodical examination

Ethylene Oxidemayalsodamage theliver and kidneys in case of chronic exposure.

Hence Lever function and kidney tests will be done during pre —placement and
during periodicalmedicalcheckup oncein ayears forthoseworkers who are likely

to getexposedto Ethylene Oxide. More detailed information on various tests to be
performed forthose working in EO handling areas is given in next paraon

occupational health surveillance program.

7. Details of occupational health surveillance program

7.1 Medical surveillance program

The EOhasbeenlinked toanincreasedriskof cancerand reproductive effects
including decreased malefertility, fetotoxicity, and spontaneous abortion. At the
present, limited studies ofchronic effects in humans resulting fromexposure to
EO suggesta causal association with leukemia. Adequate screening tests to
determineanemployee'spotential for developing serious chronic diseases, s uch
as cancer, from exposure to EO do not presentlyexist. Laboratory tests may give
evidencetosuggestthatanemployee is potentially overexposed to EO. The
physician must become familiar withthesigns and symptoms thatindicate a
workeris receiving otherwise unrecognized andunacceptable exposure to EO.
The employerisrequiredto institute a medical surveillance program forall
employeeswhoare orwillbe exposed to EO ator above the action level (0.5
ppm) for atleast30 days per year, without regard to respirator use.

Although broad latitude in prescribing s pecific tests to be included in the medical

surveillanceprogram is extendedto the examining physician, OSHArequires
inclusion of the following elements in the routine examination:
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(i) Medicalandwork histories with special emphasis directed to symptoms
related to the pulmonary, hematologic, neurologic, and reproductive
systems and to the eyes and skin.

(ii) Physicalexamination with particular emphasis given to the pulmonary,
hematologic, neurologic, andre productive systemsand to the eyes and skin.

(iii)Complete blood count to indude atleasta white cell count (including
differential cell count), red cell count, hematocrit, and hemoglobin.

(iv) Anylaboratoryorothertest which the examining physiciandeems necessary
by sound medical practice.

The employerisrequiredto makethe prescribedtests availableatleast annually
to employees whoare orwillbe exposedat orabove the action level, for 30 or
more days per year; more often than specified if recommended by the
examining physician; and upon the employee's termination of employmentor
reassignment to another work area. While littleis known about the long term
consequences of high s hort-term exposures, it appears prudent to monitor such
affected employees closelyin light of existing health data. The employer shall
provide physician recommended examinations to any employee exposed to EO
in emergency conditions. Likewise, the employer shall makeavailable medical
consultationsincluding physician recommended exams to employees who
believe they are suffering signs or symptoms of exposure to EO.

The employer is required to provide the physician with the following
information: a descriptionof theaffectede mployee's duties asthey relate to the
employee exposure level;andinformation fromthe e mployee's previous medical
examinations whichis notreadilyavailable to the examiningphysician. Making
thisinformation available to the physician will aid inthe evaluation of the
employee'shealthinrelationto assigneddutiesand fitness to wearpersonal
protective equipment, when required.

Theemployeris required to obtain a written opinion from the examining
physician containingthe results ofthe medical examinations;the physician's
opinionasto whethertheemployee hasanydetected medicalconditions which
would place the employeeatincreasedrisk of materialimpairment ofhis or her
health from exposure to EQ; any recommended restrictions upon the employee's
exposure to EO, orupon the use of protective clothingorequipment such as
respirators;and a statement that the employee has beeninformed by the
physician of the results of the medical examination and of any medical
conditionswhich require further explanation ortreatment. This writtenopinion
mustnot reveal specificfindings or diagnoses unrelated to occupational
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exposuretoEO,and a copyof the opinion must be provided to the affected
employee.

Theannexure belowis theformats for medicalcheckup as perthe factories act.
7.2 Details of occupational Health/Safety surveillance Requirements:

Provision for following matters need to be made:

e Checkingpackagingorcontainerlabels and material safetydata sheets;on
regularbasis.

e Regularcommunicationbetween workers, supervisorsandemployers about
likely hazards; Regulartraining to all concemed people on the hazardous
involved especially of the EO exposure

e Regularinspection of workplaces, plant and equipment; for leakages and
spillages. The flange joints and other joints to be examined with soap solution
for anyleakages of EQ.

e The plantandprocess areais wellventilated byuse of eco —ventilators and
exhaustfans mounted on the lower side of the wall.

e Regularmonitoring of workplace by draggertube forpresence of EO. The EO
level should beless than 1 ppmwhichis a threshold limit. The desired level of
EO in the working atmosphere should be less than 0.5ppm

e Regularreview of tasks and procedures; and

e Checkingof previous incidentand injury records for recurring situations.

* Jobriskanalysis/ jobsafetyanalysis

e Enclosedsystems for chemicals, relocation of employees orphysical barriers

e Storing hazardous substancesina lockable,enclosed area with adequate
ventilation

e Limitingaccess to chemical storage areas to authorized people only

e Ensuringall labels remain intact on containers and packaging

¢ Where possible, pumpchemicals intoreactors ortanks rather than pouring
manually from containers.

e Minimizing risk of items accidentally dropping into tanks, splashing.
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PRE-PLACEMENT FORM ANNEXURE-1
FORM NO: 27-A
(Prescribed under Rule 102)
CERTIACATE OF FITNESS

1. Serial number:

| certifythat | have personally examined sonof
(Father’'s name) residing
at(address) whois
desirous of being employed as (designation) in (process,
department and factory) andthathis
age,asnealyascan be ascertained from myexamination, is years,andthat

he isinmyopinion, fit/unfit foremploymentin the above mentioned factory as mentioned

above.

2. He maybe produced forfurther examinationafter a period of
months
3. The serial number of the previous certificate is

Signature or left hand
thumb impressionof

person examined:

Signature of Certifying

Surgeon :Name

Date:
| certifythatl | extended thiscertificate
examinedtheperson | until (Ifcertificateis not Signs and Signature of the
mentioned above on extended, the period for symptoms Certifying
which theworkeris observedduring | Surgeon
considered unfitforwork is to | examination
be mentioned)
Date —
PRE-PLACEMENT FORM ANNEXURE-2
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FORM NO: 33
(Prescribed under Rule 68-T and 102)

Certificate of fitness of employment in hazardous process and operations.
(TOBE ISSUED BY FACTORY MEDICAL OFFICER)

1. Serial numberinthe register

Of adult workers
2. Name of the personexamined

3. Father'sName
4. Sex

5. Residence

6. DateofBirth

7. Name & address ofthe factory

8. Theworkeris employed/proposed
a. Hazardousprocess
b. Dangerousoperation

| certifythat!| have personallyexamined theabove namedpersonwhoseidentification
marks are _andwho isdesirous of beingemployed inabove mentioned
process/operationandthat his/her, age,as nearlyas can be ascertained from my e xamination,
is years.

In myopinionhe/sheis fit foremploymentin the said manufacturing process/operation.

In myopinionhe/sheis unfitfor employmentinthesaid manufacturing process/operation
forthe reason .He/sheis refermred for furtherexamination to the certifying
Surgeon.

The serial number of previous certificate is

Signature or left hand thumb

impression ofthe person examined:
Signature of theFactory Medical Officer:

Stamp of factory:
Medicalofficerwith Name of the Factory:
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QUANTITATIVE RISK ASSESSMENT

1.0 INTRODUCTION

QRAstudyfor, M/s.Shree Vallabh Chemicalhas beencarried out based ondata provided by
them.The study has been carried outin accordance with the International codes of
practices usingPHAST (ProcessHazard AnalysisSoftware Tool) — 6.53 software. The latest
version ofthe renowned PHAST Risk software package of DNV is used for carrying out the

risk analysis.

The full terms of potential hazardous scenarios and consequence events associated with the
installationand operation was consideredinthe analysis. Based on the operations to be
carriedatthe plant, the Risk Analysis, affected distances andthe damage of property and
populationfrom the identified scenarios considering the Maximum Credible Loss Scenario
(MCLS) & Worst case scenarioof the phenomenon occur. Maximum credible loss scenarios
have been worked basedontheinbuilt safety systems and protection measures to be
provided forthe operation of the facility & the Worst case scenario i.e. 100% catastrophic

rupture have been worked out based on failure of the inbuilt safety system.

We have assumed Maximum credible loss scenario (MCLS) i.e. Nozzle failure and Worst case
Scenarioi.e.catastrophicrupture as perthe guidelinessuggested by DNV — UK. Similarly,

maximum inventory at the time of failure is assumed.

1.1 OBJECTIVE OF THESTUDY
The mainobjective QRA (Quantitative Risk Analysis)is to determine the potential risks of
majordisasters havingdamage potential to life and propertyand provide a scientific basis
fordecision makers to be satisfied about the safety levels ofthe fadlitiesto be set up. Thisis
achieved by the following:
» lIdentification of hazards that could be realized from process plant.
» lIdentify the potential failure scenarios that could occur within the facility.
» To Asses, the potential risks associated with identified hazards to which the plant
and its personal and community outside may be subjected. Consequences analysis of
various hazards is carried out to determine the vulnerable zonesfor each probable
accident scenario.
» Evaluatethe process hazardsemanating from the identified potential accident

scenarios.

A\

Analyze the damage effects to the surroundings due to such accidents.

A\

Conclusionand Recommendationto mitigate measures to reduce the hazard/ risks.

» To provide guidelines for the preparation of On-site response plan.
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1.2 SCOPE OF THE STUDY

Following flammable chemicalsorsolvents stored, used and handled in the premises.

Flammable Flash Point | Approx
S. No . Hazards .
solvents/Material (°C) Quantity (MT)
) Highly Flammable (Pool fire,
1 Ethylene Oxide -20 9

Jet fire, flash fire)

) Highly Flammable (Pool fire,
2 Ethylene Oxide ] ) -20 4.4
Jet fire, flash fire)

) Highly Flammable (Pool fire,
3 Ethylene Oxide -20 3
Jet fire, flash fire)

1.3 USE OF QRA RESULTS

The techniques used forrisk prediction within the QRA have inherent uncertainties
associatedwith themdueto the necessarysimplifications required. In addition, QRA
incorporates a certainamountofsubjective engineering judgment and the results are
subjectto levels ofuncertainty. For thisreason, the results shouldnotbe used as the sole
basisfordecision makingandshould not drive deviations from sound engineering practice.
The results shouldbe usedas atool to aid engineering judgment and, if used inthis way, can
provide valuable information during the decision making process.

The QRAresults are dependent on the assumptions made in the calculations, which are
clearly documented throughout the following sections of this report. Conservative
assumptions have been used, which helps to remove the requirement fordetailedanalysis
of the uncertainty. The results show the significant contributions to the overall risk and
indicate where worthwhile gains may be achieved if further enhancement of safetyis

deemed necessary.

1.4 SOFTWARE USED

PHAST 6.53 (latest version) has been used for consequence analysis include discharge and

dispersion calculations.

1.5 METEOROLOGICAL CONDITIONS

The consequences of released toxic or flammable material are largely dependent on the
prevailing weather conditions. Forthe assessment of majorscenarios involving release of

toxicor flammable materials, the mostimportant meteorological parameters are those that
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affectthe atmosphericdispersion of the escaping material. The crucial variables are wind
direction, wind s peed, atmospheric stability and te mperature. Rainfall does not have any
directbearing onthe results ofthe riskanalysis; however, it can have beneficial effects by
absorption/ washout of released materials. Actual behaviorofany release would largely

depend on prevailing weather condition at the time of release.

1.6 ATMOSPHERIC PARAMETERS

The Climatological data which have been used forthe studyis summarized below:
Table 1.1: Climatological data

S. No. Parameter Max | Min. | Annual Average
1. Ambient Temperature (°C) 35 25 33.6
2. Relative Humidity (%) 60 27 38.5

The average value of the atmospheric parameters is assumed forthe study.

1.6.1 Wind Speed and Wind Direction

The wind speed and wind direction data which have been used forthe studyis summarized
below:

Wind Speed: 1.5 m/s &5m/s

Atmospheric Stability: Fand D

Wind Direction : SW.

1.6.2 Weather Category

One of the mostimportant characteristics of atmosphere is its stability. Stability of
atmosphereisits tendencyto resist verticalmotion orto suppressexisting turbulence. This
tendencydirectlyinfluences the ability of atmosphere to disperse pollutants emittedinto it
from the facilities. In most dispersion scenarios, the relevant atmosphericlayeris that
nearestto the ground, varyingin thickness froma few meters to a few thousand meters.
Turbulenceinduced bybuoyancyforcesinthe atmosphereis closelyrelated to the vertical

temperature gradient.

Temperature normally decreaseswith increasing heightin the atmosphere. The rate at

which the temperature of air decreaseswith heightis called Environmental Lapse Rate
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(ELR). It will varyfrom time to time and from place to place. The atmosphere is said to be
stable neutralor unstable according to ELR is less than, equal to or greater than Dry
Adiabatic Lapse Rate (DALR), which is a constant value of 0.98°C/100 meters.

Pas-quill stability parameter, based on Pas-quill — Gifford categorization, is such a
meteorological parameter, which describesthe stability of atmosphere, i.e., the degree of
convective turbulence. Pas-quill has defined six stability classes ranging from "A' (extremely
unstable) to 'F'(moderatelystable). Windspeeds, intensity of solarradiation (daytime
insulation) and nighttime sky cover have beenidentified as prime factors defining these

stability categories.

When the atmosphere is unstable and wind speeds are moderate or high or gusty, rapid
dispersion of pollutants willoccur. Underthese conditions, pollutant concentrations in air
willbe moderate orlowandthe material willbe dispersed rapidly. Whenthe atmosphereis
stableand wind speed is low, dispersion of material will be limited and pollutant
concentrationinairwill be high. Ingeneral, worst dispersion conditions (i.e. contributing to

greater hazarddistances)occurduringlow wind s peed andverystable weather conditions.

1.7 METHODOLOGY ADOPTED FOR CONSEQUENCE ANALYSIS

Consequencesoflossofcontainment can lead to hazardous situation in anyindustry
handling potentially hazardous materials. Following factors govern the severity of
consequence of the loss of containment.

Intrinsic properties; flammability, i nstability and toxicity.
Dispersive energy; pressure, temperature and state of matter.

Quantity present

YV V V V

Environmental factors; topographyand weather.

Consequence analysisand calculations are effectively performed by computer software
using models validated overa number of applications. Consequence modelingis carried out
by PHAST (version 6.53) of DNV Software, UK.

PHAST uses the Unified Dispersion Model (UDM) capable of describinga wide range oftypes
of accidentalreleases. The Modeluses a particularly flexible form, allowingfor sharp-edged

profiles, which become more diffuse downwind.
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PHAST contains data fora large number of chemicals and allows definition of mixtures of
anyofthesechemicalsin the required proportion. The calculations by PHAST involve

following steps for each modeled failure case:

Run discharge calculations based on physical conditions and leak size.
Model first stage of release (for each weather category).
Determinevaporrelease rate by flashing of liquid and pool evaporation rate.
Dispersion modeling taking into account weather conditions.

In case offlammable release, calculate size of effect zone for fire and explosion.

YV V V V V V

The hazardous materialsconsideredin thisstudyare mostly flammable liquids. Flow
chartforconsequence analysisis shown in the form of event tree for release of
flammable liquid.

1.8 HAZARDS OF MATERIALS

Definitions

The release of flammable gas or liquid can lead to different types of fire or explosion
scenarios. These depend onthe material released, mechanism ofrelease, te mperature and

pressure of the materialand the point of ignition. Types of flammable effects are as follows.

a. Pool fire
The released flammable material whichis a liquid stored below its normal boiling point, will
collectin apool. The geometryof the pool will be dictated bythe surroundings. Ifthe liquid
is stored under pressure above its normal boilingpoint, then a fraction of the liquid will
flashintovaporandthe remaining portionwill form a pool in the vicinity of the release
point. Oncesustained combustion is achieved, liquid fires quickly reach steady state
burning. The heatreleaserateis afunctionof theliquid surface area exposed to air. An
unconfinedspillwill tendto have thinfuel depth (typicallyless than5 mm) which will result
inslowerburning rates. Aconfinedspillislimited bythe boundaries (e.g. dyked area) and

the depth of the resulting pool is greater than that foran unconfined spill.

b. Flash fire:
Itoccurs whena vapor cloud of flammable material burns. Thecloudistypicallyignited on
the edgeandburns towards the release point. The duration of flash fire is veryshort
(seconds), butitmaycontinue as jetfire if the release continues. The overpressures
generated bythe combustion are not considered significantin terms of damage potentialto
persons, equipment or structures. The major hazard from flash fire is direct flame
impingement. Typically, the burn zone is defined as the area the vaporcloud covers out to

halfofthe LFL. This definition provides a conservative estimate, allowingforfluctuations in
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modeling. Even where the concentration may be above the UFL, turbulentinduced

combustion mixes the material with airand results in flash fire.

c. Jet Fire:
Jetflames are characterized as high-pressure release of gas fromlimited openings (e.g. due
tosmallleakinavessel orbrokendrainvalve). Boiling liquid expanding vapor explosion
(BLEVE) orfireball: Afireball isanintense sphericalfire resulting froma sudden release of
pressurized liquid or gas thatisimmediatelyignited. The bestknown cause ofa fireballis a
boiling liquid expanding vapor explosion (BLEVE). Fireball duration is typically5—20
seconds.

d. Vapor cloud explosion
When a large quantity of flammable vapororgas is released, mixes with air to produce
sufficient massinthe flammable range andis ignited, the resultis a vapor cloud explosion
(VCE). Withoutsufficientairmixing, a diffusion-controlled fireball mayresult without
significant overpressures developing. The speed of flame propagation must accelerate as

the vapor cloud burns. Without this acceleration, onlya flash fire will result.

1.8.1 HAZARDS ASSOCIATED WITH TOXIC MATERIALS

Itis necessaryto specify suitable concentration of the toxic substance under study to form
the end-point for consequence calculations. The considerations for specifying the end-
points forthe hazardous material involved in the failure scenario are described in the
following paragraphs. American Industrial Hygiene Association (AIHA) hasissued Emergency

Response Planning Guidelines (ERPG) for many chemicals.

J ERPG-1is the maximum airborne concentration below which itis believed that
nearlyallindividuals could be exposed forup to 1 hour without experiencing other than

mildtransient adverse health effects or perceiving a clearlydefined, objectionable odour.

. ERPG-2is the maximum airborne concentration below which itis believed that
nearlyallindividuals could be exposed forupto 1 hourwithout experiencingordeveloping
irreversible or otherserious health effects or symptoms, which could impairan individual's

ability to take protective action.

Chapter 6-26
SHREE VALLABH CHEMICAL
ENVIRONMENTAL IMPACT ASSESSMENT REPORT — EXPANSION PROJECT



PAVAN ENVITECH CONSULTANTPVT. LTD.

. ERPG-3is the maximum airborne concentration below which itis believed that
nearlyallindividuals could be exposed forupto 1 hourwithout experiencingordeveloping
life-threatening health effects.

Toxiclimitvaluesas Immediately Dangerous to Life or Health (IDLH) concentrations are
issued by US National Institute for Occupational Safetyand Health (NIOSH). An IDLH level
represents the maximum airborne concentration of a substance to which a healthy male
workercan be exposedaslong as 30 minutesandstill be able to escape without loss of life
orirreversible organsystemdamage. IDLH valuesalso takeinto consideration acute toxic
reactions such as severe eye irritation, which could prevent escape. IDLH valuesare usedin

selection of breathing apparatus.

TLV: Threshold Limit Value—isthe permitted level of exposure for a given period on a

weighted average basis (usually 8 hrs for5days in a week).

STEL: AShort Term Exposure Limit (STEL) is defined by ACGIH as the concentration to which

workers canbe exposed continuouslyfora short period of time without suffering from:

» lrritation

» chronicorirreversible tissue damage

» Narcosisof sufficient degree to increase the likelihood of accidental injury, impair
self-rescue or materially reduce work efficiency.

Itis permitted Short Time Exposure Limit usuallyfora 15-minute exposure.

IDLH:IDLH isanacronym forImmediately Dangerous to Life or Health. This refers to a
concentration, formallyspecified by a regulatoryvalue, and defined as the maximum
exposure concentration of a given chemical inthe workplace fromwhichone could escape
within 30 minutes withoutany escape-impairing symptoms oranyirreversible health

effects. This value is normallyreferred to in respirator selection.

LCLo: Lethal Concentration Low (LCLo) valueis the lowest concentration of a material in air
reportedto have causedthe death of animalsorhumans. The exposure may be acute or
chronic.Thisis also called the |lowest concentration causing death, lowest detected lethal

concentration, and lethal concentration low.
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LDLo: LDLo is closelyrelated to the LC50 value which is the concentration which kills half of
the testanimals under controlled conditions. Thisvalue applies to va pors, dusts, mists and

gases. Solids and liquids usethe closelyrelated LDLovalue for routes otherthan inhalation

TCLo: ToxicConcentration Low quantity at which a water-soluble, liquid, or gaseous

substance produces harmful effects in specified test specie over a certain exposure period.

1.8.2 Damage Criteria

Damage estimatesdue to thermal radiations and overpressure have been arrived at by
takingin to considerationthe published literature on the subject. The consequences can
then be visualized by the superimposing the damage effects zones onthe proposed plansite
and identifying the elements within the projectsite as well as in the neighboring
environment, which might be adversely affected, should one or more hazards materializein

real life.

1.8.3 Thermal Damage
The effect of thermal radiation on peopleis mainlya function of intensity of radiation and
exposuretime. The effectis expressedinterms of the probability of death and different

degrees of burn. The following tables give the effect of various levels of heat flux.
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1.8.3.1 Damage Due to Radiation Intensity

Table 1.2: Damage Due to Radiation Intensity

RADIATION
DAMAGE TO EQUIPMENT DAMAGE TO PEOPLE
KW/m?
1.2 Solarheatat noon.
1.6 ok Minimum level of pain threshold.
2.0 PVCinsulated cables damaged | Minimum level of pain threshold.
Causes pain if durationis longerthan 20
4.0 ok
sec. But blistering is unlikely.
Pain threshold reached after 8 sec.
6.4 ok
Second degree burns after 20 sec.
15 Minimum energyto ignite wood | 1% lethalityin one minute.
' with a flame; Melts plastic tubing. | First degree burns in 10 sec.
16.0 ok Severe burns after 5 sec.
Minimum energyto ignitewood at o ]
) o ] 100% lethalityin 1 minute.
25.0 identifying long exposure withouta | =~ o
Significantinjuryin 10 sec.
flame.
100% lethalityin 1 minute.
37.5 Severe damage to plant 50% lethalityin 20 sec.

1% lethalityin 10 sec.

1.8.3.2 Fatal radiation exposure levels

Table 1.3: Fetal radiation Exposure Level

FATALITY
RADIATION LEVEL

1% 50% 99%

2
kW/m EXPOSURE IN SECONDS
4.0 150 370 930
12.5 30 80 20
37.5 8 20 i
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1.8.4 Overpressure Damage:

Table 1.4: Overpressure Damage Criteria

OVER PRESSURE

MECHANICAL DAMAGE TO
DAMAGE TO PEOPLE

(mbar) EQUIPMENTS
1% death from lung damage
>50% eardrum damage
300 Heavydamageto plant & structure ]
>50% serious wounds from
flying objects
>1% eardrum damage
100 Repairable damage >1% serious wounds from
flying objects
30 Major glass damage Slightinjury from flying glass
10 10% glass damage ok ok

1.8.4.1 Over pressure damage: (In Details)

Table 1.5: Over pressure Damage

OVER PRESSURE

MECHANICAL DAMAGE TO EQUIPMENTS

Bar KPa

0.0014 0.14 | Annoying noise (137 dB if of lowfrequency 10-15Hz).

0.0021 0.21 | Occasionalbreaking oflarge glasswindows already under strain.

0.0028 0.28 | Loud noise (143 dB), sonicboom, glass failure.

0.0069 0.69 | Breakage of small windows understrain.

0.0103 1.03 | Typical pressure forglass breakage.

0.0207 2.07 | Safe distance" (probability 0.95 of no serious damage below this value);
projectile limit; some damage to house ceilings; 10% window glass
broken.

0.0276 2.76 | Limited minorstructuraldamage.

0.03- 3.4-6.9 | Large and small windows usually shattered; occasional .damage to

0.069 window frames.

0.048 4.8 Minor damage to house structures.

0.069 6.9 Partial demolition of houses, made uninhabitable.

0.069- 6.9- Corrugatedasbestos shattered; corrugated steel oraluminum panels,

0.138 13.8 | fastenings fail, followed by buckling; wood panels (standard
housing)fastenings fail, panels blownin.

0.09 9.0 Steel frame of clad buildingslightly distorted.
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0.138 13.8 | Partial collapse ofwalls and roofs ofhouses.

0.138- 13.8- | Concrete orcinderblockwalls, not reinforced, s hattered.

0.207 20.7

0.158 15.8 | Lowerlimitofserious structural damage.

0.172 17.2 | 50% destructionof brickwork of houses.

0.207 20.7 | Heavymachines(3000Ib)inindustrial buildings uffered little damage;
steel frame building distorted and pulled away from foundations.

0.207- 20.7- | Frameless, self-framingsteel panelbuildingdemolished; rupture of oil

0.276 27.6 | storagetanks.

0.276 27.6 | Claddingoflightindustrial buildings ruptured.

0.345 345 | Woodenutility polessnapped;tall hydraulic press (40,0001b)in
building slightly damaged.

0.345- 34.5- | Nearlycomplete destruction of houses.

0.482 48.2

0.482 48.2 | Loaded, lighter weight (British)train wagons overturned.

0.482- 48.2- | Brick panels, 8—12in.thick, notreinforced, fail by shearing or flexure.

0.551 55.1

0.62 62.0 | Loaded trainboxcars completely demolished.

0.689 68.9 | Probabletotaldestruction of buildings; heavy machine tools(7,000|b)
moved and badlydamaged, very heavy machine tools (12,000 | b)
survive.

0.689 68.9 | Probabletotaldestruction of buildings; heavy machine tools(7,000|b)
moved and badlydamaged, very heavy machine tools (12,000 | b)
survive.

20.68 2068 | Limitof craterlip.

1.9 CONSEQUENCE ANALYSIS

1.9.1 Introduction

The consequence analysis is carried out to determine the extent of spread (dispersion) by

accidental release whichmayleadto jetfire, pool fire, tankfire resulting into generating

heatradiation, overpressures, explosions etc.

In order to form an opinion on potentiallyserious hazardous situations and their

consequences, consequence analysis of potential failure scenarios is conducted. Itis

qualitative analysis ofhazards due to various failure scenarios. In consequence analysis,

Chapter 6-31

SHREE VALLABH CHEMICAL
ENVIRONMENTAL IMPACT ASSESSMENT REPORT — EXPANSION PROJECT




PAVAN ENVITECH CONSULTANTPVT. LTD.

each failure caseis consideredinisolation and damage effects predicted, without taking into
the account of the secondaryevents orfailuresit maycause, leading to a major disastrous
situation. Theresults of consequence analysis are useful in developing disaster management
planandindevelopinga sense of awareness among operating and maintenance personnel.
Italsogives the operatingpersonnel and populationlivinginits vicinity, an understanding of

the hazard theyare posed to.

1.9.2 Event Outcomes

Upon release of flammable / toxic gas & liquids, the hazards could lead to various events
which are governed bythe type of release, release phase, ignition etc. PHAST hasanin-built
eventtree for determining the outcomes which are based ontwo types of releases namely
continuous andinstantaneous. Leaks are considered to be continuous releases whereas,
ruptures are considered to be instantaneous releases. These types of releases are further
classifiedinto those which have a potential forrain-outandthose which do not. Whether
the release wouldleak to a rain-out or not depends upon droplet modeling which is the
maincause of formation of pools. Fig6.1,6.2,6.3and 6.4 presents the eventtrees utilized

by PHAST to generate the event outcomes.

, Jet Fire
Horizontal I
1 Mo Effect
Jet Fire
Wertical Mo Erroct
Imimediate —_
Ignition BLEVE
) Flash Fire
Short Release Fraction
Explosion
Mo Effect
Flzsh Fire
Delayed lgnition | Explosion Progressed
i through
INC' rltmmedlate Mo Effect COMNEegUEnce
gnition time-steps
Mo lgnition

Figure 1.1: Event Tree for continuous release without rain-out (from PHAST)
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BLEWE
, Flash Fire
Immediate
Ignmion Explosion
Mo Effect
Flash Fire
Delayed lgnition | Explosion Prtigres ied
roLIg
Mo Immediate Mo Effect CONSEqUEnCe
Ignition time-steps
Mo Ignition

Figure 1.2: Event Tree for Instantaneous release without rain-out (from PHAST)

Jet Fire
Pool Fire
Both

Mo Effect

Horizontal

Jet Fire
Pool Fire
Both

Immediate Mo Effect
Ignition

Yertical

BLEYE + Poaol Fire
BLEYE alone
Flazh Fire + Pool Fire

Short Release Fraction Flash Fire alone

Explozion + Pool Fire
Pool Fire alone
Mo Effect

Flash Fire + Pool Fire
Delayed lgnition Explosion Progressed

) _ through
Dispersion m COMNSequUence

time-steps

Mo lgnition

Mo Immediate AND
Ignition

Residual Pool Fire

Residual
Mo Effect

Figure 1.3: Event Tree for continuous release with rain-out (from PHAST)
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BLEYE + Pool Fire
BLEYE alone
Flash Fire + Poaol Fire
_ Flash Fire alone
Immediate —
Torfion Explosion + Pool Fire
Explosion alone
Pool Fire alone
Mo Effect
Flash Fire + Pool Fire
Delayed Ignition | Explosion Progressed
' . through
Dizpersion w conseguence
time-st
Mo Ignition nesERe
No Immediate AMND
lgrition _ Late Poal Fire
Fesidual
Mo Effect

1.9.3 Modes of Failure

Figure 1.4: Event Tree for Instantaneous release with rain-out (from PHAST)

There are various potential causes and sources of leakage. Thismaybe byway of failures of

equipmentor piping, due to pump seal failure, instrument tubing givingway, failure of the

pipes, failure of process vessels etc. Following Table represents general mechanismforloss

of containment for Piping and fitting, instruments, and human error.

(A). Piping and Fitting

Table 1.6: Piping and Fitting

Ref. | LOSS OF EXAMPLES OF POSSIBLE BASIC REMARKS
No. | CONTAINMENT CAUSE
Al Flange/Gasket Leaks | - Incorrect gasket installed, e.g. | Possible flame
incorrect material, incorrect size | impingement and

(thickness and diameter).

- Incorrectinstallation, e.g. flange
faces not cleaned, flanged face
damaged, incorrectly tightened bolts,
incorrect bolts used.

- Flange replacement without
gasket.

localized heating of

adjacent equipment.
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Ref. | LOSS OF EXAMPLES OF POSSIBLE BASIC REMARKS

No. | CONTAINMENT CAUSE

A2 Pipe Overstress | - Inappropriate use of design| Pipe stresses would

Causing Fracture codes. most likely cause a

- Error in stress analysis | flange leak, unless
calculations. there existed a
- Lack of inspection during pipe | combination of errors,
erection, e.g. excessive cold pull. | e.g. installation of
- Pipe testingincorrectly carried | rogue materials and
out. unsuitable pipe
- Incorrect setting of spring| support, or error in
hangers and pipe supports and | stresscalculation plus
sliding shoes not free to move. failure to pressure test.
- Pipe nothydro tested because of
bore size (or considered not critical)
and no secondary test procedures
carried out.
- Omissionto test because systems
not clearly identified, or errorin
documentation.
- Extreme temperature differential
in pipe work not catered for in
design,i.e.cold and hot streams

A3 Overpressurization | a) Inadequate Pressure Relief Careful attention

of Pipe work

Causing Fracture

- Relief valve ‘simmering’ and
hydrating, icing.

- Incorrectsettingof RV pressure.
- Incorrectlysized RV.

- WronglyinstalledRV, e.g. due to
transferredtagNo.:orinstallation of
incorrect spring material.

- Abuseoflocking system and all
RVs isolated from system

- Excessive back pressure caused
by blockage of relief sub-headers

with sludge, ice/hydrate, etc.

required for handling
hydrocarbons with

“free” water.

Rigorous adherence to

proceduresis essential.
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Ref. | LOSS OF EXAMPLES OF POSSIBLE BASIC REMARKS
No. | CONTAINMENT CAUSE
- High pressure breakthrough into
low pressure systems, which have | Relief capacity should
inadequate relief capacity. always beadequate or
- Blockage ofRVs withdebris/ffines, | high integrity trip
e.g.mol sieve dust, or breakage of | system installed.
screens/package/demister. Potential problem
around mol sieve
b) Excessive Surge Pressure /| vessels, absorbers,
Hammer columns and RVs.
- Toorapidisolationorblockage of
liquidfulllines,i.e., operatorclosing | Consider needs to
isolation valve. handle liquid slugs from
feed linewhen pigging
- Rapid blockage ofliquidlines, e.g. | recommended.
NRV failure. Particular care required
- Lines not or inadequately| atpigtrapsandatinlet
designed for two phase/slug flow. [ PCVs/bypass.
- Toorapid opening of valves and
letdown of liquid under high| No remote
differential pressure. depressurizing system
- Rapidvaporizationofcold liquid | available; requires
in contact with hot fluid. (Rapid | review.
phase transition). Potential for
catastrophicrupture of
c) Rupture Under Fire Conditions | equipment,
- Directfireimpingement without | fragmentation and
anycooling(internal or external) or | fireball effects.
failure to effectively depressure
equipment.
A-4 Failure of pipingdue | - Failure due to acoustic fatigue | Vulnerable areas are

to fatigue

vibration.

or

arising from:-
E.g. failure to recognize problem
existsinparticular areas, failure to

take adequate precautions (selection

piping downstream of
PCVs and RVs operating
atveryhigh pressures.

Particularly susceptible
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Ref. | LOSS OF EXAMPLES OF POSSIBLE BASIC REMARKS

No. | CONTAINMENT CAUSE
ofincorrectvalve atdesign stage or| is small bore pipe work
during maintenance, inadequate line | associated with
support). Improper | pressure letdown and
testing/inspection when in service, | two phase flow systems
failure to report abnormally high | and compressors/
noiselevels(duringnormal and upset | pumps.
conditions).
- Failure due to mechanical
vibration arising from: Regeneration gas pipe
e.g. failure to recognize problem, | workand connections
inadequate support, failureto report [ to mol sieve vessels
and minor excessive vibrations | merit particular
(under all plant conditions), | attention.
maintenance error, (failure to
correctlyalign rotating equipment
and test for vibration prior to
reinstatement?
- Failure due to pressure or
thermal cycling.

A5 Failure of Pipe due [ - Hydrogen Only stainless steel
to Stress Corrosion | embrittlement/blistering. (Hydrogen | equipment.
of Embrittlement induced cracking).

A8 Failure of piping Due | - Incorrect materialsselection, e.g. | Strict  system  for
to installation of [ at design stage, from supplier orsite | supervision, inspection
Wrong Materials stores. and verification of

- Incorrect materialinstalled, e.g. | materials required
improper supervision and | during allmodifications.
identification of materials after

withdrawal from stores.

A9 Failure of PipingDue | - Rogue material used in| A number of systems
tolow Temperature | construction, wrong material | have been identifiedas

Brittle fracture

specified, or uncertainties in
material specification.

- Error in calculating minimum

bring vulnerable,

particularly where

condensate at high
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Ref. | LOSS OF EXAMPLES OF POSSIBLE BASIC REMARKS
No. | CONTAINMENT CAUSE
lower design temperatures. pressure may be
- Systems not designed for low | depressurized.
temperature, (e.g.on emergency
depressuring) and immediate
repressurising.
A.10 | Failureof Piping (or| - Impact from equipment being | Historically, failure of

nozzles) Due to
External Forces or

Impact.

moved during maintenance.

- Impactofheavylifting gear, e.g.
cranes.

- Impactfrom site transport, e.g.
construction traffic, fire tender.

- Impact on reinforced nozzle
causing fractures elsewhere, e.g.

valve, pump casing vessel.

HP process piping due
to mechanicalimpactis
confined mainly to
small bore piping.

Strict control over site
construction will of
course be necessary.
Anyincident of impact
on pipe work during
construction must be
reported and damage

investigated.
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Table 1.7: Human Error

Ref.

No.

LOSS OF
CONTAINMENT

EXAMPLES OF
CAUSE

POSSIBLE BASIC

REMARKS

Loss ofcontainmentthroughhumanerrorhasbeen assumed implicitlyin the storage area

howeverexamples or some typical operating and maintenance errors are included below:-

B.1

Operational Error

- Failure or inability to close
instrument or sample valves.

- Failure orinabilityto close drain
and ventvalves.

- Leavingsafetytrips/systems out
of commission after testing or
inspecting.

- Intentionally defeating trip

systems forreasons of production.

B.2

Error in De-

commissioning

- Inadvertent or unauthorized
opening ofa pressurized system, e.g.
filters, vessels.

- Improver depressurizing and
purgingofasystempriorto isolation
orspading.

- Failureto effectivelyisolate all
process (and utility) and electrical

connections.

B.3

Error in

Maintenance

- Failure to maintain effective
isolation.

- Failure to report damage to
equipment during repair or
modification.

- Maintenance activitiesextended
to systems, which are “live’.

- Impropersupervision of contract
staff,

maintenance improper

maintenance.

B.4

Error in Re-

commissioning

- Failure to close vents/drains,

replace plugs.
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Ref. [ LOSS OF | EXAMPLES OF POSSIBLE BASIC| REMARKS
No. CONTAINMENT CAUSE

- Improper or lack or purging of
equipment e.g. sphere receiver
furnaces.

B.5 Supervision Error - Design error for modifications.
- Lack of supervision and control
e.g. Authorization of permits
isolation.

- Failuretoregularly test/inspect
e.g. trip/alarm system, safety
equipment.

Allure to regularlymonitore.g. noise

vibration, corrosion, stream

composition

1.9.4 Selected Failure Cases

Earlier, it was the practice to select a particularitemina unitas failure scenario, e.g. rupture

of reactoroutlet pipe. Suchselection is normally subjective on following parameters:

» Properties of material namely Toxic or Flammable.

» The likelyseverityof consequence in the event of accidental release based on
inventory, operated pressure & operated temperature.

» The probability of failure of various equipments such as valves, flanges, pipe,
pressure vessels etc. used in the plant.

Size of Release: Foraccidentalreleases identified for consequence analysisis 50mm leakage.
The scenarios are considered to be confined to those equipment failureswhich involve the
leakage of flammable or toxic products, of which the frequency of occurrence and the
severity of the consequences have beentakeninto considerationand whichmayhave alow
probability of early detection.

Taking thisfactorinto consideration, a list of selected failure cases was prepared based on
process knowledge, inventory, engineering judgment, and experience, pastincidents
associated with such facilities and considering the general mechanisms forloss of
containment. Cases have been identified for the consequence analysis.

Chapter 6-40

SHREE VALLABH CHEMICAL
ENVIRONMENTAL IMPACT ASSESSMENT REPORT — EXPANSION PROJECT




PAVAN ENVITECH CONSULTANTPVT. LTD.

Consequence analysisand calculations are effectively performed by computer software
using models validated overa number of applications. Consequence modelingis carried out
by PHAST (version 6.53) of DNV Software, UK.

PHAST uses the Unified Dispersion Model (UDM) capable of describinga wide range oftypes
of accidentalreleases. The Modeluses a particularly flexible form, allowingfor sharp-edged

profiles, which become more diffuse downwind.

PHAST contains data fora large number of chemicals and allows definition of mixtures of
anyofthesechemicals in the required proportion. The calculations by PHAST involve

following steps for each modeled failure case:

1.9.4.1 Effect of Release

When hazardous material is released to atmosphere due to anyreason, a vapor cloud is
formed. Direct cloud formation occurs when a gaseous or flashing liquid escapes to the
atmosphere. Releaseof hydrocarbons andtoxic compounds to atmosphere may usually lead

to the following:

(a) Dispersion of hydrocarbon vaporwith windtill it reachesits lower flammability limit (LFL)

orfinds a source ofignition before reaching LFL, which willresultin a flash fire or explosion.

(b) Spillage of liquid hydrocarbons will resultin a pool of liquid, which willevaporate taking
heatfrom the surface, forming a flammable atmosphere above it. Ignition of this pool will

resultin pool fire causing thermal radiation hazards.

(c) Lighterhydrocarbon vapor (e.g. Natural Gas) or Hydrogen disperses rapidlyin the
downwinddirection, being lighterthanair. But comparatively heavier hydrocarbon vapor
cloud like that of LPG, Propylene or Ammonia willtravel downwind along the ground. If it
encounters an ignition source before itis dispersed below the LFL, explosion of an

unconfined vapor cloud will generate blast waves of different intensities.

(d) Afireballor BLEVE (Boiling Liquid expanding Vapor Explosion) occurs when a vessel
containinga highlyvolatile liquid (e.g. LPG, Propylene etc) failsand the released large mass

of vaporcloudgets ignited immediately. It has damage potential due to high intensity of
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radiation and generation of the overpressure waves, causinglarge-scale damage to nearby

equipment and structures.

(e) Catastrophicfailure of tanks/pressurized vessels, rotaryequipment and valves etc. can

resultin equipment fragments flying and hitting other equipment of the plant.

(f) Release of toxic compounds results in the toxic vapour cloud traveling over long
distances, affecting a large area, before it gets sufficiently diluted to harmless concentration

in the atmosphere.

(g) The materialisintwo phasesinside the containment - liquid & vapor. Depending on the
locationoftheleak liquid or vapor will be released from the containment. If vaporis
released avaporcloudwill form bythe mixing ofthevaporand air. The size of the vapor
cloud willdepend on the rate of release, wind speed; wind direction & atmospheric stability

will determine the dispersion and movement of the vapor cloud.

(h) Ifliquidis released there willbe some flashingas the boiling point of liquid is below the
ambienttemperature. Thevaporformed by immediate flashing will behave as vapors
release. Theliquid will fallon the ground forming a pool. There will be vaporization from the
pool dueto the heatgained from the atmosphere & ground. There will be dispersion and

movement of vapor cloud formed by evaporation of liquid.

The behavior of material released by loss of containment depends on the following factors:

(1) Physical properties of the material.

(2) Conditions of material in containment (pressure and temperature).

(3) Phase of material released (liquid or gas).

(4) Inventory of material released.

(5) Weather parameters (temperature, humidity, wind speed, atmospheric stability).

(6) Material with boiling point below ambient condition.

Statistical reports of consequence analysis are summarized below in Table 7. Similarly

pictorial presentations of consequence results are shown below the tabularreport.
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Ethylene Oxide Tank Scenario (Dia 1.5 x 5.6,m Horizontal Tank)

Scenario
15 F@ 50 mmLeak &5 D @ Catastrophic Rupture
description
Distances (m)
Weather data
15F 5D
0
Concentration UFL (1e+006) Not Set
LFL (30000) 10.6493 192.788
(ppm)
LFL Frac (15000) 23.7713 268.681
Early Pool Radiation Level(4) --- ="
Fire(kW/m?) Radiation Level(12.5) --- "
Radiation Level(37.5) --- ---
Furthest Extent 23,7713 268.681
FlashFire (ppm) (15000)
Furthest Extent 192.788
(30000) 10.6493
Radiation Level(4) 60.7334 -
Jet Fire (kW/m?) Radiation Level(12.5) 15.5397
Radiation Level(37.5) Not Reached ---
Late Pool Fire Radiation Level(4) - 122.067
iati — 110.732
(KW/m?) Radiation Level(12.5)
Radiation Level(37.5) --- 97.0362
Overpressure(0.02068) 116.081 623.654
Late Ignition (bar) Overpressure(0.1379) 44.8778 314.144
Overpressure(0.2068) 39.2499 297.371
Overpressure(0.02068) --- 357.079
Early Explosion Overpressure(0.1379) --- 92.4567
Overpressure(0.2068) --- 71.5409
Radiationlevel (4) --- 117.991
Fire Ball Ellipse Radiation level (12.5) 30.8741

Radiationlevel (37.5)

Not Reached
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Scenario
15 F @ 50 mm Leak &5 D @ Catastrophic Rupture
description
Distances (m)
Weather data
15F 5D
0
Concentration UFL (1e+006) Not set
LFL (30000) 9.73722 145.388
(ppm)
LFL Frac (15000) 23.0778 206.804
Early Pool Radiation Level(4) --- -t
Fire(kW/m?) Radiation Level(12.5) --- ="
Radiation Level(37.5)
Furthest Extent 93,0778 206.804
Flash Fire (ppm) (15000)
Furthest Extent 9.73722 145.388
(30000) '
Radiation Level(4) 58.7377 ---
Jet Fire (kW/m?) Radiation Level(12.5) 14.6909
Radiation Level(37.5) Not Reached ---
Late Pool Fire Radiation Level(4) --- 94.4049
it — 85.9069
(kW/m?) Radiation Level(12.5)
Radiation Level(37.5) 74.8145
Overpressure(0.02068) 112.749 489.517
Late Ignition (bar) [ overpressure(0.1379) 44.0151 241.214
Overpressure(0.2068) 38.5823 227.342
Overpressure(0.02068) --- 281.299
Early Explosion Overpressure(0.1379) --- 72.8353
Overpressure(0.2068) 56.3583
Radiationlevel (4) --- 91.548
Fire Ball Ellipse Radiation level (12.5) 21.2599

Radiation level (37.5)

Not Reached
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Ethylene Oxide Measuring Tank 2 Scenario

Scenario
15F @ 50 mm Leak & 5 D @ Catastrophic Rupture
description
Distances (m)
Weather data
15F 5D
0
Concentration UFL (1e+006) Not Set
LFL (30000) 10.6114 125.035
(ppm)
LFL Frac (15000) 23.7701 177.341
Early Pool Radiation Level(4) --- "
Fire(kW/m?) Radiation Level(12.5) --- T
Radiation Level(37.5) --- ---
Furthest Extent 23,7701 177.341
Flash Fire (ppm) (15000)
Furthest Extent 10,6114 125.035
(30000) '
Radiation Level(4) 60.7524 ---
Jet Fire (kW/m?) Radiation Level(12.5) 15.5587
Radiation Level(37.5) Not Reached ---
Late Pool Fire Ra d|at| on Leve|(4) --- 80.3497
iqti — 71.8507
(kW/m?) Radiation Level(12.5)
Radiation Level(37.5) - 60.7208
Overpressure(0.02068) 116.022 427.961
Late Ignition (bar) Overpressure(0.1379) 44.8625 208.149
Overpressure(0.2068) 39.238 195.072
Overpressure(0.02068) --- 247.585
Early Explosion Overpressure(0.1379) --- 64.1059
Overpressure(0.2068) --- 49.6037
Radiationlevel (4) --- 79.727
Fire Ball Ellipse Radiation |l evel (125) --- 16.8565

Radiation level (37.5)

Not Reached
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1.10 MITIGATION MEASURES

Measures and recommendations for the proposed Tank Farm area are as follows:-

>
>

Y

Y

Y

Y VYV

Offsite precaution measures are to be prepared.

Adherence of international engineeringstandards in the Design, Construction and
testing of the storage tanks, equipments and other hardware.

All tanks to be provided with automaticsprinkler system interlinked with fusible
bulbs, the sprinkler system to confirm to TACdesign guidelines.

All storage tanks to have level indicators, flame arrestors, breathervalves and foam
injection system wherever required.

The pumps usedfortransferringthe solvents shallbe notinthemain dyke butin a
separate dyke.

All pumps used to have mechanical sealto prevent | eakages and fugitive emission.
Spillages andleaks from the storage tanks canbe collectedandtransferred out and
treated for safe disposal.

Storage areas shall be free from accumulation of materials.

All electricaland instrumentation equipment used in the tank farm area to be rated
for the solvent presentas per ATEX standards.

There should be good communication system available near tank farm area to the
control room, and it should be flameproof.

The tankfarm should be protected with upwind and downwindfoam monitors, the
spacing of the same is to be as per TACstandards.

A good layout should provide for adequate fire-fighting access, means of escape in
caseoffireand also segregation of facilities so that adjacent facilities are not
endangered during a fire.

Routine Inspection of Flame arrestor and breathing valve should be done.
At everytank farm its license number, storage capacity & name of the chemicals
should be displayed at the entrance.

FlameproofMotors for unloading near flammable storage tankshould be provided
with double earthing.

All electricfittings used in the tank farm should be flame proof type.
Condition of N2 blanketing should be checked regularly, if provided.

Fire protection system shall be provided on each tank, a fixed foam pouring
arrangementto tackleanyduke spillages should also be considered. The foam

blanket prevents surface evaporation form liquid pool.
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» Develop detailed maintenance/contractor procedures requiring physical
identification oftank vents during walk-through and other devices which haven’t
coverduring maintenance activities.

» Emergencycupboards containing self contained breathinga pparatus, fires suits and
chemicals masks and suits to be kept near the tank farm areas.

» Outsideshadedordetached storage areas are preferredfor Methanol. A detached
storage areais eitheran outside shaded area ora separatebuilding containing no
incompatible materials and located away from all other structures.

» Inthe case ofdetached storage the building construction should be fire resistant and
provisions made for potential fire-fighting activities. The fire-fighting installation
should include provision foranadequate supply of water. Fire extinguishers and
hydrants should be distributed around the area. Fire-fighting water run-off should be
prevented from polluting water sources.

» Atelephoneshouldbe providedwhichis freelyavailable and readily accessible for
the reporting ofaccidents or emergencysituations. The emergency telephone
numbers should include the fire department, ambulance service, emergency
response team, hospital and police.

» Emergencyrespirator equipment cabinets should be installed not more than 30
meters orten seconds walking distance from anylocation in the storage area.

» Non-freeze safety showers and eyewash fountains shall be provided, clearly marked,
welllitand with unobstructed access. Theyshould be installed close to the bromine
storage areaandnot morethan 30 meters orten seconds walking distance from any

location in the storage area. Provide alternative sources of watersupply.

A\

Lead detector system should be installed.

» Company has obtained renewal license for Ehylene Oxide Storage license from
Petroleum and Explosives Safety Organisation (PESO), West Circle, Ministry of
Commerce & Industry, Govt. of India, vide License No.: S/HO/GJ/03/210(S1368)
Date of Issue: 13-04-2011, Validity upto: 31-03-2014 and Renewal License vide
License No.: S/HO/GJ/03/210(S1368) Date of Issue: 17-02-2014, Validity up to 31-
03-2017 (Please Refer Annexure — 1) vide compliance of their requirements. Our
suggestion is to maintain Compliance of conditions given by PESO for storage and
handling of Ethylene Oxide.
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1.11 REFERENCES
» Quantitative Risk Assessment-M.) Borysiewiez, M.A. Borysiewiez, L.Garanty, A.
Kozubal.
» Guideto Manufacture, Storage and Import of Hazardous Chemicals Rules (MSIHC),
1989 issued bythe ministryof environment and forests, (MoEF) Govt.of India as
amended up to date.

» World BankTechnical papers relating to “Techniques forassessing Industrial
Hazards”.

» Major Hazard Control by ILO.

» Risk Management Program guidelines by EPA (US).

» World BankTechnical Paperno.55—-Technicaltd. Forassessing hazards —A Manual.

» PHAST v 6.53-Software.

» Overall plot plan.
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6.3 CREP GUIDELINES:
There are 17 types of industrial sector for which CREP guideline have been given. Since
Shree Vallabh Chemical is a Synthetic organic chemical industry of emulsifier and de-

emulsifier, the guidelines are not applicable to them. Thelistof 17 types of industries

for which CREP guidelines have been formed is given below.
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Aluminium

Cement

Chlor—Alkali

Copper

Distillery

Dyes & dye intermediates
Fertilizer

Iron & Steel

Oil Refineries

. Pesticides

. Petrochemicals

. Pulp &Paper

.Sugar

. Tannery

. Thermal Power Plants
.Zinc

Even thoughthe CREP guide lines are not yet established for thiskind of industry, Shree
Vallabh Chemical has initiated numberof measuresto keepthe pollution level to the
minimum. Following actions are taken as self-initiated Responsibility for Environmental
Protection and Pollution prevention. .

1.

The ash from boiler will be sold to cement manufacture or will be sold to brick
manufacturer.

2. The height of the boiler chimney will keep 31 meters to disperse flue gases.

A M ulti-conety pecycloneseparator will be providedto removed PM and SPM from

boiler flue gases
Ethylene Oxide (EO) storagetank ventis dipped in water to control EO pollution.
The useddrums of raw materials will be sent to the GPCB authorized recyclers.

. The usedoil fromenginesand pump/agitator seal will be collected and sent to

authorized recyclers.

Effluent will betreated in effluent treatment plant and will be evaporated.

The pumps agitatorand flakers use energy efficient motor to conserve energy.
Eco ventilators will be used to maintain the EO level below thresh hold limit of 1

10. Acousticenclosure will be installed in DG s et to minimize noise pollution.
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COMPLIANCE OF CREP GUIDELINES

Sr. [ Action Point
No.

Compliance

1. | Segregation of waste stream

*  Waste streams should be segregated
into high COD waste, toxic waste, low
COD waste, inorganic waste etc. for
the purpose of providingappropriate
treatment

No high COD streams / toxic streams shall be
generated from the unit.

Effluent shall be treated in the Primary Effluent
Treatment Plant before sending it to in-house
Evaporator for evaporation, thus achieving “Zero
Discharge”.

2. | Management of solid waste

o Proper facilities should be provided for
handling and storage of hazardous
waste.

o For final disposal of hazardous waste,
recycling and reuse should be given
priority, either within the premises or
outside with proper manifest system.

. In case ofincinerable waste, properly
designed incinerator should be
installed within the premises or
outside as a common facility.

*  Thenon-incinerablehazardous waste
should be disposed of in properly
designed secured landfill either within
the industry’s premises or in a
common facility.

Separatesolid & hazardous wastes storage
area having impervious bottom, pucca roof
and leachate collection system has been
provided. Leachate, ifany, will be taken to
ETP for treatment and disposal.

All hazardous wastes will be separately
stored atthissiteinappropriate container.
ETP sludge will be disposed-off to TSDF.
Used Oil willbe givento CPCB registered re-
processor of oil.

Discarded containers will be given to
registered vendor after decontamination.
Process wastes/usedSoftner resin will be
disposed-off at CHWIF.

3. | Minimum scale of production to afford
cost of pollution control

e Fornewindustries which are not
connected with CETP & TSDF and
which donothave the economics
toinstalltreatmentfacilities may
not be considered for granting
consent to establishment.

* Industryassociation shall submit
proposal to SPCB / CPCB

The Unit will install an in-house ETP cum
evaporation system, thus achieving “Zero
Discharge”.

Unitis in procedureto obtain TSDF membership.

SHREE VALLABH CHEMICAL
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Long term strategies for reduction in
waste

. Consent for establishment and
Consent for operation under Water
Act will be basedon pollution load and
concentration of pollutants.

. Each industry will submit pollution
load, concentration of final discharge
alongwith  water balance to
SPCB/CPCB for formulation of strategy

Necessarydetailswill be provided to GPCB
at appropriate stage of project
implementation.

The unit will strive to reduce pollution load
through optimum utilization of resources
like raw material, energy, etc.

Control of air pollution

e Industry will take up on priority,
the control of hazardous air
pollutants (such as Benzene,
Carbon Tetrachloride, 1-4 Dioxin,
Methanol, Toluene, Methyl
Chloride etc.) and odorous
compounds (Mercaptants &
Hydrogen Sulphide)

There are no process related emissions
generated from the unit.

Self-Regulation by Industry though
regular monitoring and environmental
auditing

¢ Industrieson theirown will carry
outmonitoring of environmental
parameters, audit it in regular
intervalsandsubmit the same to
SPCB.

All applicable environmental parameters will
be regularly monitored as per the
Environmental Monitoring Planformulated
by the unit.

Environmental Statement (in Form-V) will be
regularly submitted to GPCB.

Organisational restructuring and
accreditation of Environmental
Manager of Industry

*  Environment Management Cell will
be created for each industry
reporting to CEO directly.

e There should be a certification
system for the environmental
managersatindividual level and
common facility level. BDMA may
evolve the programme alongwith
SPCB/CPCB

The unit shall set-up an Environment
Management Cell consisting of well-qualified
and experienced professionalsfrom the field
of safetyand environment.

The unit will strive to obtain ISO : 14001
certification.

SHREE VALLABH CHEMICAL
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8. | Optimising the inventory of hazardous
chemicals

e Theinformationshall besubmitted [ * All rules and regulations of Factory
to SPCB regularly alongwith Inspectorate will be complied with.
rational action plan * On-siteemergency plan will be prepared
basedonriskassessmentstudy and strictly
implemented.

* All detailswill be submitted to all concerned
authorities as per MSIHC Rules.
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