
1.1 RISK ASSESSMENT 

1.1.1 OBJECTIVE OF THE STUDY 

Quantitative Risk Assessment (QRA) study for M/s. Shree Vallabh Chemical (Unit-II) has been carried 

out based on data provided by M/s Shree Vallabh Chemical (Unit-II). 

The main objective of risk assessment -Quantitative Risk Assessment (QRA) is to identify and 

determine the potentialdamage or loss of life, property and environment and to provide a scientific 

argument for decision makers to provide and maintain the safety levels of the facilities to prevent or 

mitigate harm and loses. This is achieved by the following: 

• Identification of hazards that could be realized from manufacturing processes, plant 

equipment and machinery, raw materials and products.  

• Identify 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 zones for each probable 

accident scenario. 

• Evaluate the process hazards emanating from the identified potential accident 

scenarios. 

• Analyse the damage effects to the surroundings due to such accidents. 

• Conclusion and Recommendation to mitigate measures to reduce the hazard / risks. 

• To provide guidelines for the preparation of On-site response plan. 

1.1.2 Raw Material Handling and Storage: 

All the raw materials shall be first received by the stores department and samples of raw 

materials shall be sent to quality control laboratory wherein the quality of raw material shall 

be tested.  Only after confirmation of quality by the QC lab, the raw material shall be 

transferred / unloaded at the respective storage area in the factory with proper labeling.  The 

raw material in general will be received in bags, carboys, drums as well as through tankers. 

1.1.3 Storage and Transportation of Liquid Raw Materials 

All liquid raw materials will be stored in storage tanks and in Drums/Carbouys at separate 

storage area.  The storage area for hazardous chemicals will be located within the boundary 

wall with a constant watch by security round the clock. Proper enclosures shall be provided 

for all storage tanks. All necessary firefighting system and safety arrangements shall be 

provided near the 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 for exiting activities. 

1.1.4 Storage and Transportation of other Raw Materials 

The raw materials which are procured in drums/carboys/bags shall be stored in separate 

storage area in stores department and transported from the storage area to the production 

plant by hydraulic lift/trolley/forklift as applicable. The same system is provided for exiting 

activities. 



 

Table 7.1 & Table 7.2 shows the details on Transportation, Storage and Handling of products 

and raw materials, respectively. 

Table Error! No text of specified style in document.-1: Transportation 
Details On Finished Products  

Sr.  

No. 
Product Physical State Dispatch 

Means of 

Transportation 

1. Alkyl Phenol Ethoxylate Liquid Local / Export Truck / Container 

2. Fatty Alcohol Ethoxylate Liquid Local / Export Truck / Container 

3. Oxo Alcohol Ethoxylate Liquid Local / Export Truck / Container 

4. Vegetable Oil Base Ethoxylate Liquid Local / Export Truck / Container 

5. PEG Ethoxylate Liquid Local / Export Truck / Container 

6. De-Emulsifier Ethoxylate Liquid Local / Export Truck / Container 

7. TWEEN Series Ethoxylate Liquid Local / Export Truck / Container 

8. EO PO Block Co- Polymer Liquid Local / Export Truck / Container 

9. AMPHOTERICS Liquid Local / Export Truck / Container 

10. BINDER Liquid Local / Export Truck / Container 

11. SOFTENER Liquid Local / Export Truck / Container 

 



Table Error! No text of specified style in document.-2: Details On Raw 
Materials – Transportation 

 

Sr. 

No. 
Raw Material 

Physical 

State 

Source of 

Supply 

Means of 

Transportation 

(by road) 

Distance of 

Supplier from 

Project Site (km) 

1.  

Ethylene Oxide / Propylene 

Oxide 
Liquid Local 7 T Tanker load  150 

2.  
KOH Flakes Local 25/50 kg bags – 150 

3.  
NaOH 

Liquid/ 

Flakes 
Local 25/50 kg bags 

 150 

4.  
Alkyl Phenol Flakes Local 25/50 kg bags  150 

5.  
Fatty Alcohol Liquid Local 200 kg drum  150 

6.  
Oxo Alcohol Liquid Local 200 kg drum  150 

7.  
Veg. Oil Liquid Local 200 kg drum  150 

8.  
DEG Liquid Local 200 kg drum  150 

9.  
Hydrogenated Castor Oil Flakes Local 25/50 kg bags  150 

10.  
Sorbiton Esters Liquid Local 200 kg drum  150 

11.  
Di-Propylene Glycol Liquid Local 200 kg drum  150 

12.  
Acrylic Acid Liquid Local 200 kg drum  150 

13.  
Alkyl Amines Liquid Local 200 kg drum  150 

14.  
Butyl Acrylate Liquid Local 200 kg drum  150 

15.  
Styrene Monomer Liquid Local 200 kg drum  150 

16.  
Acrylamide solid Local 25/50 kg bags  150 

17.  
Sodium Meta Bi sulfite Solid Local 25/50 kg bags  150 

18.  
Stearic acid Solid Local 25/50 kg bags  150 

19.  
Di Ethanol Amine Liquid Local 200 kg drum  150 

20.  
Amino Ethyl Amine Liquid Local 200 kg drum  150 

 



Safety Procedures for Transfer of Raw Materials 

 All the lines shall be metallic and provided with jumpers for the conductivity of each flames zones 

 All the day tanks shall be provided with level indicators and an overflow line which will come back 

to the tank 

 

1.2 Action plan for the transportation of raw material and products 

1.2.1 The following major raw materials and products being transported to the 

facility and from the facility  

• Ethylene Oxide  

• Fatty Alcohols  

• Nonyl Phenol, Octyl Phenol  

• Hydrogenated Castor oil 

• Styrene Monomer 

• Di-Propylene Glycol  

• Potassium Hydroxide (or Sodium Hydroxide )   Flakes as a catalyst 

• The ethylene oxide condensates ( Ethoxylated Products) of all the above 

• Diesel  

• Coal – Anthracite coal  

1.2.2 Transportation and handling of Ethylene oxide  

Of all the above products ethylene oxide transportation is most hazardous as it is both 

flammable and toxic. It is transported in a pressured tanker at a pressure of 4 to 5 

Kg/cm2. The transportation of this material is done in a liquefied stage at higher 

pressure and low temperature of about 4 to 6 °C, in an insulated tanker. Following 

precautions are taken for transportation of this material.  

• The responsibility of the transportation lies with the supplier only.   

• The road tanker is filled at a temperature of 2 to 4°C and at a pressure of 4 to 5 

kg/cm2  

• The tanker is fully insulated to minimize the heat gain during transportation. The 

material of insulation should be compatible with EO.  

• The tanker is fully equipped with safety equipment and accessories like safety valve, 

pressure gauge, temperature gauge and fire extinguisher.  

• The driver and cleaner are fully trained in handling the Ethylene Oxide related 

emergencies which are likely on the road.  

• The route of the vehicle is planned in such a way that busy and populated areas are 

avoided.  

• The ethylene oxide is purchased and transported from the nearest location (From 

Vadodara facility of RIL) as far as possible.  

• The estimated transportation time is 6 to 8 hours (The distance from Vadodara 

manufacturing facility of RIL is about 125 km).  

• In case there is any mishap on the road or the tanker develops the leak, then it is 

handled by supplier i.e. (RIL) for which they have a 24 hr emergency and rescue 

teams are available at their Vadodara plant.  



• The material of construction: of the tanker is stainless steel only as any 

contamination of tanker can result in initiating polymerization reaction which is 

exothermic and can cause bursting of the container/tanker.  

• Tank fittings and attachments in contact with Ethylene Oxide shall also be of the 

above-mentioned materials, and may not contain copper or alloys of copper and/or 

magnesium. 

• The tanker is never filled up to the bream. Some empty space is left to allow for the 

expansion of the liquid.  

• The road tanker is not allowed to keep waiting in the open sun either on the road or 

in the factory premises to minimize the heat gain.  

• The tanker is emptied in the Ethylene Oxide storage tank only when the tank is 

empty.  

• The unloading is done by nitrogen pressure. The pumping of Ethylene Oxide is 

avoided in order to control fugitive emissions of EO.  

• Use of dedicated tankers: The EO tankers are dedicated for the transportation of 

EO only. This is to avoid contamination and polymerization of EO. If it gets 

polymerized it will choke the inlet outlet lines and safety valve.  

• Parking the vehicle - Drivers must ensure that the vehicle is either supervised or is 

parked in a secure place. No potential source of heat or fire must exist in the vicinity, 

and the vehicle must be capable of being easily removed in an emergency. 

• The parking of the vehicle is to be avoided as far as possible. Drivers must inform the 

hauler of their overnight parking location. 

• Delays or accidents: - All delays during transport, whether due to severe weather 

conditions, breakdown or other reasons must be reported to the consignor as soon 

as possible. Transport accidents must also be reported to the consignor as soon as 

possible  

• Pressure and temperature checks :- For road transport the pressure and/or 

temperature of the tank contents should be checked regularly and recorded on a 

checklist or in a logbook 

• Emergency procedure: - Drivers should be given precise instructions as to the 

acceptable pressure and temperature rise during the journey, and the emergency 

action to be taken in the event that readings in excess of acceptable levels are 

observed. 

• The design of the road tankers / tank containers must guarantee a complete 

unloading of the road tankers/tank containers. Criterion: less than 5 litres remaining 

product. 

• The ethylene oxide tanker is padded with nitrogen to avoid self-polymerization of EO 

vapour.  

• The loading and unloading operation of the tanker should be situated at the safe 

distance from the storage tanks.  

• After loading the tanker is pressured with nitrogen to ensure the gas phase remains 

inert even up to 50 °C.  

• The drivers of the tanker to check that the pressure of the tanker does not rize above 

10 Kg/cm2 or temp do not rise above 50 °C.  

• The valves of the tanker may get choked due to polymerization of EO, hence they 

should be cleaned periodically.  



• The tanker should not be kept empty containing vapour of EO for long times to avoid 

polymerization of EO. It should be purged and maintained under nitrogen pressure.  

1.2.3 Precautions while unloading the tanker  

• During loading or unloading the vehicle must be earthed. Ensure double earthing to 

avoid any static charge accumulation  

• The oxygen content of the tanker should be less than 0.3% by vol. before loading of 

EO  

• The operator should wear breathing apparatus before loading or unloading ethylene.  

• After connection the hose must be purged with nitrogen to make it free from Oxygen  

• The flange joints and other connections to be checked with soap solution for leakage. 

It should be kept in mind that the thresh hold limit for EO in air is 1 ppm only.  

• The key of the vehicle should be removed  

• The vehicle hand brake is to be put on.  

• The wheel chocks should be applied during loading unloading to stop accidental 

movement of vehicle.  

• Hand brake should be applied when the tanker is getting loaded or unloaded.  

• The driver should be near the vehicle during loading unloading operation. 

• The vehicle should be parked in the shed when it is loaded or unloaded. 

 

1.2.3.1 Storage and handling of Hydrogen Peroxide  

• The hydrogen peroxide is used in the process as a bleaching agent, if required not 

routinly. Whenever the product has a yellowish tinge about 1litre of hydrogen 

peroxide is added to the reactor to make a colourless liquid.  

• The hydrogen peroxide is brought in a 50 litre carboys 

• It is stored in a shed away from the other material as it is a strong oxidizing agent. 

1.2.3.2 Storage and handling of alkyl phenols  

• The alkyl phenols are the main raw materials for the facility. The alkyl phenols mainly 

used are Nonyl Phenol, Dodesyl Phenol and Octyl Phenol.  

• These are mostly available in liquid form  

• They are purchased in the 200 litres HDPE drums or MS Drums and brought to the 

factory in the transport truck.  

• They are stored in the factory main storage area.  

• The liquid from the drums is transferred to the reactor by a portable pump, the pump 

is mounted on the top of the drum and the suction pipe is dipped in the drum upto the 

bottom.  

• The remaining liquid is manually poured in a small container of about 10 to 20 litres 

in size and is pumped to the reactor.  

• Secondary containment in the form of a tray is used to control the spillage of the 

material  

• All the used drums are sold to the authorized and GPCB approved recyclers 



1.2.3.3 Storage and handling of castor oil, hydrogenated castor oil and fatty 

alcohol  

The castor oil and fatty alcohol are liquids with a similar properties like alkyl phenols and 

they are brought in 200 litres MS or HDPE drums by road trucks.  

They are handled in the similar way like an alkyl phenols.  

 

1. Storage and Handling of PEG (polyethylene glycol) 

• PEG is the main raw material for the production of Poly-Sol a de-emulsifier used 

in crude oil processing to separate oil from the water.  

• PEG is the higher boiling glycol. It is in liquid form. It is procured in 200 liters MS 

or HDPE drums.  

• The drums are transported in the road truck and stored in a separate area in the 

raw material storage shed.  

• Occasionally the material is supplied in the road tanker. The road tanker material 

is emptied in the 200 litres HDPE drums. They are stored in the shed away from 

the direct sunlight.  

• The PEG is transferred to the reactor from the drum by the portable pump which 

can be mounted on the drum top.  

• The used drums are sold to the authorized recyclers.  

2.  Storage and handling of potash flakes or  caustic flakes  

• The caustic or potassium hydroxide is used as a catalyst for the initiation of 

ethoxylation reaction  

• The material is purchased and is available in 25 kg or 50 kg HDPE lined woven 

sacks.  

• This is transported by the road truck.  

• Since the material is highly hygroscopic, the bags are tightly closed after taking 

out the material.  

• A 30 % or 50 % caustic or potash solution is made in water for use as a catalyst.  

• Adequate PPE is used while handling the flakes, especially the use of hand 

gloves and goggles is must while handling.  

• Since the material is harmful to skin and eyes adequate training in handling this 

material is given to workers.  

• The empty bags are fully washed and decontaminated before selling or recycling 

them for storage of other product.  

3. Diesel  

• Diesel will be used as fuel for running the DG set in case of power failure.  

• The quantity of diesel required is depends on the running of DG set. But it is 

about 100 liters per month.  

• Diesel is available on the nearby petrol pump  

• It is brought in a 35 or 50 liters carboys and is transferred to the tank in the DG 

set.  

• The carboys are dedicated for diesel  

• All necessary safety precautions are taken as diesel is a flammable liquid.  

4. Coal  

• The facility will be set up a coal fired boiler for production of steam  



• The coal requirement is about 2 MT per day.  

• Imported coal or Anthracite coal is procured through the dealers is delivered to 

the site by Road Lorries.  

• The coal is stored in shed near the boiler and is manually fed to the boiler to 

maintain boiler pressure.  

• Big lumps of coal are broken into small pieces manually for feeding to the boiler.  

• Since coal can catch fire on its own in the open storage, regular water spraying is 

done the coal.  

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

 

5. Storage and handling of ethoxylate products:  

All ethoxylate products are in liquid form and near to similar properties and sell in 200 

liters capacity HDPE drums by road. Handling of product like similar way of raw 

material. 

 

1.3 Details of occupational health programme 

1.3.1 To which chemicals, workers are exposed directly or indirectly  

  The following chemicals are being used as raw materials in the plant  

I) Ethylene Oxide  

II) Hydrogen Peroxide  

III) Fatty alcohols  

IV) Nonyl Phenol, Octyl Phenol & Dodecyl Phenol  

V) Castor oil & Hydrogenated Castor oil.  

VI) Polyethylene Glycol (PEG)  

VII) Potassium Hydroxide (or Sodium Hydroxide)   Flakes as a catalyst.  

VIII) The Ethylene Oxide condensates ( Ethoxylated Products of all the above)  

 

1.3.2 Whether these chemicals are within Threshold Limit Values (TLV) / Permissible 

Exposure Levels as per ACGIH recommendation?  

In the expanded facility of Shree Vallabh Chemical. The most hazardous chemical 

handled is Ethylene oxide. The TLV and PEL values of the Ethylene Oxide are  

I. A. TLV – 8 Hour weighted average (TWA) Value –      1.8 mg/M3    or   1 ppm                        

B. TLV – Immediate Danger to life or health (IDLV)  value –  800 ppm  

The above values are as per the US notification of Jan 2009. (ACGIH)  

II. The PEL exposure value as per OHSA , United states Nov 2006  is   

A STEL– Short term Exposure limit is 5 ppm for 15 minutes & 1 ppm for 8 Hrs  

(TWA)  

 

The other materials are mostly in liquid form and mostly with high boiling points 

hence their concentration in the working atmosphere is very low and do not pose 

any health danger to the persons working.  

 



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

The following measures and precautions will be taken to keep the concentrations of 

EO in the working atmosphere below the PEL / TLV  

• The main storage tank (pressurized vessel) is installed in the open outside the 

building and is under the shed.  

• The transfer of Ethylene Oxide material to the reactor and to the measuring tank 

is by pipe line and is under nitrogen pressure. 

• Manual handling of the hazardous material like Ethylene Oxide is not there.  

• Minimum flange joints are used in the pipeline to minimize the chances of 

Ethylene Oxide leakage.   

• The joints are regularly checked with soap solution for leakages.  

• The area where ethylene oxide is handled is well ventilated. The use of Eco 

ventilators is being done.  

• Exhaust fans and windows are fitted on the wall at lower level to keep the area 

free from pollutants. (EO vapour are heavier than air try to stick to the lower 

levels.)  

• Regular monitoring of the workplace is done by using drägar tubes and monitors.  

• The workers have been provided adequate PPE’s like breather mask, face mask 

to carry out critical operations like shut down, or maintenance of equipments 

where there is chance of exposure.  

• Permit system is strictly enforced for carrying out maintenance and non-routine 

jobs.  

• Staff and workers are well trained in the operations and to avoid exposure to 

dangerous chemicals.  

• The vent of the condensation reactor is dipped in the water bath. The water in the 

water bath is changed daily. Ethylene Oxide vapour if any in the vent gases are 

absorbed in the water.  The water in the water bath is sent to the waste water 

treatment facility.  

• There is a double mechanical seal on the agitator of the reactors. This ensure 

that there is no fugitive emission of Ethylene Oxide  

• There is a safety valve on the reactor which is set at 7 Kg pressure ( g)  

• The reactor and other vessels containing EO are purged thoroughly to make 

them free from EO before opening 

• LDAR program is enforced for Ethylene Oxide and steam lines (Leak Detection 

and Repair) program.  

• Fugitive emission control – Since the Ethylene Oxide storage is under pressure 

and no direct vent is provided the fugitive emission of ethylene oxide is zero.  

 

1. How the workers are evaluated concerning their exposure to chemicals 

during pre-placement and periodical medical monitoring?  

As per policy and norms all of the workmen are put to medical examination and 

testing periodically and at set interval and based on the medical report actions are 

taken, if at all anything is necessary and required. Even based on the medical 

examination report / feedback, workmen are counselled and put in different area / job 

rotation kind of activities. Medical record should be maintained in office. 

 



The pre-placement and periodical medical examination records are to be maintained 

in the prescribed format as per the Factories Act 1948 and Gujarat Factories Rules 

1963.  

 

1.3.4  What are onsite and offsite emergency plan during chemical disaster 

1.3.4.1 Onsite Emergency Response 

The following types of emergencies are possible in the facility which handling 

flammable and dangerous material like Ethylene Oxide 

a. Fire  

b. Gas leak / toxic release.  

c.  Spillage of liquid chemical from 200 liters drums.  

d. Accident involving human injury  

In case of the above emergencies the company has well defined and documented 

emergency management procedure, this procedure is described in short in the 

following paragraphs  

• Shut down and Isolation: Raising the alarm, followed by immediate safe shut 

down of the processes, reactors,  power supply, and isolation of affected areas 

• Escape, Evacuation and Rescue: Safeguarding human lives at site by 

commencement of the Emergency Evacuation and Rescue Plan. Ensuring that all 

personnel are accounted for and carrying out a head count of persons evacuated. 

Notification and commencement of offsite emergency plan in case offsite impacts 

are possible The persons should be asked to gather at the designated 

place.(Emergency assembly Points)  

• Stopping the development of the emergency: Control or response to the 

emergency depending upon its nature (fire, toxic release or explosion). Fire can 

be somewhat better controlled through fire fighting, while toxic release impacts 

can be partially controlled through proper communication with affected population. 

Impacts of explosions impacts cannot be controlled once they occur, hence efforts 

will require focusing on provision of relief or control of secondary impacts (such as 

property damage or fires) resulting from explosions. 

• Treatment of injured: First aid and hospitalization of injured persons 

• Protection of environment and property: During mitigation, efforts should be 

made to prevent impacts on environment and property to the extent possible. 

• Welfare of the personnel managing the emergency: Changeover, first aid and 

refreshments for the persons managing the emergency 

• Informing and assisting relatives of the victims 

• Informing the news and electronic media 

• Preserving all evidences and records: This should be done to enable a 

thorough investigation of the true causes of the emergency 

• Investigation and follow up: This requires to be carried out to establish 

preventive measures for the future and a review of the DMP and fill up the 

deficiencies in the emergency planning procedures 

• Ensuring safety of personnel prior to restarting of operations: Efforts require 

to be made to ensure that work environment is safe prior to restarting the work. 



• In case of fire: If there is a fire and there is little personal risk, use appropriate 

extinguisher if you have been trained in its proper use. If the fire is very small, it 

may be extinguished by smothering it with a non flammable material such as a 

sand, watch glasses or metal sheet. Turn off electrical circuit and gas lines. 

 

1.3.4.2 Off-site Emergency Response Plan 

• An emergency may affect areas offsite of the works as for example, an explosion 

can scatter debris over wide areas and the effects of blast can cover considerable 

distances, wind can spread burning brands of gases.  

• In some cases e.g. as the result of an explosion, outside damage will be 

immediate and part of the available resources of the emergency services may 

need to be deployed in the affected areas. In any case, the possibility of further 

damage may remain, e.g. as the result of further explosion or by the effect of wind 

spreading burning brands of hazardous material. 

• It will be necessary to prepare in advance simple charts or tables relating the likely 

spread of the vapours cloud taking into account its expected buoyancy, the local 

topography and all possible weather conditions during the time of release. 

• It may also be desirable to install instruments indicating wind speed and direction, 

which could be done jointly with surrounding industries. 

 

1. First aid treatment plan should be taken if any employee get injured  in any 

emergency situation as follows: 

• In all actual or suspected cases of exposure to EO, medical attention should be 

obtained at once and the patient should always be removed from the contaminated 

area.  

• All contaminated clothing should be removed immediately. 

• Remove from exposure. If unconscious secure airway and place in semi prone 

recovery position. If not breathing give artificial respiration. 

• If heart beat absent give external cardiac compression. 

• If there is cyanosis (blueness of the lips) administer oxygen by face mask. If there 

is breathing difficulty or cough keep patient at rest seated in position of maximum 

comfort. Refer to hospital or doctor risk of delayed symptoms. 

• Remove all contaminated clothing to a safe ventilated place or a sealed container. 

• In case of skin contamination wash immediately with plenty of clean, gently flow 

water. 

• In case of eye contamination wash the eye immediately with plenty of clean, gently 

flow water for 10 minutes. Then send promptly to a doctor or hospital. 

• Cover skin burns with a sterile dressing. 

• If patient appears confused, excited or uncoordinated use only minimal restraint 

necessary for safety and treatment. 

• If patient is conscious permit water to drink. 

 

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



Ethylene Oxide may also damage the liver and kidneys in case of chronic 

exposure. Hence Lever function and kidney tests will be done during pre –

placement and during periodical medical checkup once in a years for those 

workers who are likely to get exposed to Ethylene Oxide. More detailed information 

on various tests to be performed for those working in EO handling areas is given in 

next para on occupational health surveillance program.    

 

3. Details of occupational health surveillance program 

• Medical surveillance program  

The EO has been linked to an increased risk of cancer and reproductive effects 

including decreased male fertility, fetotoxicity, and spontaneous abortion. At the 

present, limited studies of chronic effects in humans resulting from exposure to EO 

suggest a causal association with leukemia. Adequate screening tests to determine 

an employee's potential for developing serious chronic diseases, such as cancer, 

from exposure to EO do not presently exist. Laboratory tests may give evidence to 

suggest that an employee is potentially overexposed to EO. The physician must 

become familiar with the signs and symptoms that indicate a worker is receiving 

otherwise unrecognized and unacceptable exposure to EO. The employer is required 

to institute a medical surveillance program for all employees who are or will be 

exposed to EO at or above the action level (0.5 ppm) for at least 30 days per year, 

without regard to respirator use.  

Although broad latitude in prescribing specific tests to be included in the medical 

surveillance program is extended to the examining physician, OSHA requires inclusion of the 

following elements in the routine examination: 

(i)  Medical and work histories with special emphasis directed to symptoms related to the 

pulmonary, hematologic, neurologic, and reproductive systems and to the eyes and 

skin. 

(ii) Physical examination with particular emphasis given to the pulmonary, hematologic, 

neurologic, and reproductive systems and to the eyes and skin. 

(iii) Complete blood count to include at least a white cell count (including differential cell 

count), red cell count, hematocrit, and hemoglobin. 

(iv)  Any laboratory or other test which the examining physician deems necessary by sound 

medical practice. 

The employer is required to make the prescribed tests available at least annually to 

employees who are or will be exposed at or above 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 employment or reassignment to another work area. While little is 

known about the long term consequences of high short-term exposures, it appears prudent 

to monitor such affected employees closely in light of health data. The employer shall 

provide physician recommended examinations to any employee exposed to EO in 



emergency conditions. Likewise, the employer shall make available medical consultations 

including 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 

description of the affected employee's duties as they relate to the employee exposure level; 

and information from the employee's previous medical examinations which is not readily 

available to the examining physician. Making this information available to the physician will 

aid in the evaluation of the employee's health in relation to assigned duties and fitness to 

wear personal protective equipment, when required. 

The employer is required to obtain a written opinion from the examining physician 

containing the results of the medical examinations; the physician's opinion as to whether the 

employee has any detected medical conditions which would place the employee at 

increased risk of material impairment of his or her health from exposure to EO; any 

recommended restrictions upon the employee's exposure to EO, or upon the use of 

protective clothing or equipment such as respirators; and a statement that the employee 

has been informed by the physician of the results of the medical examination and of any 

medical conditions which require further explanation or treatment. This written opinion 

must not reveal specific findings or diagnoses unrelated to occupational exposure to EO, and 

a copy of the opinion must be provided to the affected employee. 

1.4 Details of occupational Health/Safety surveillance Requirements: 

Occupational Health  

• Plan and fund allocation to ensure the occupational health & safety of all contract and 

casual workers. 

• Details of exposure specific health status evaluation of worker, if the workers' health 

is being evaluated by pre-designed format, chest x rays, Audiometry, Spirometry, 

Vision testing (Far & Near vision, colour vision and any other ocular defect), ECG, 

during pre-placement and periodical exam nations give the details of the same. 

Details regarding last month analyzed data of above mentioned parameters as per 

age, sex, duration of exposure and department wise. 

• Details of Occupational & Safety Hazards. What are the exposure levels of hazards 

and whether they are within Permissible Exposure Level (PEL), if these are not within 

PEL, what measures the company has adopted to keep them within PEL so that 

health of the workers can be preserved.  

• Annual report of health status of workers with special reference to Occupational 

Health and Safety. 

 

  



Provision for following matters need to be made: 

• Checking packaging or container labels and material safety data sheets; on regular 

basis.  

• Regular communication between workers, supervisors and employers about likely 

hazards; Regular training to all concerned people on the hazardous involved 

especially of the EO exposure  

• Regular inspection of workplaces, plant and equipment; for leakages and spillages. 

The flange joints and other joints to be examined with soap solution for any leakages 

of EO.  

• The plant and process area is well ventilated by use of eco –ventilators and exhaust 

fans mounted on the lower side of the wall.  

• Regular monitoring of workplace by dragger tube for presence of EO. The EO level 

should be less than 1 ppm which is a threshold limit. The desired level of EO in the 

working atmosphere should be less than 0.5 ppm  

• Regular review of tasks and procedures; and 

• Checking of previous incident and injury records for recurring situations. 

• Job risk analysis/ job safety analysis  

• Enclosed systems for chemicals, relocation of employees or physical barriers 

• Storing hazardous substances in a lockable, enclosed area with adequate ventilation 

• Limiting access to chemical storage areas to authorized people only 

• Ensuring all labels remain intact on containers and packaging 

• Where possible, pump chemicals into reactors or tanks rather than pouring manually 

from containers. 

• Minimizing risk of items accidentally dropping into tanks, splashing.  

 

Company committed to achieving environmental, health & safety (EHS) excellence. This is a 

responsibility of management & employer in all function. Company will strive to provide a safe and 

healthy working environment & the communities in which we do business. Our programs must 

combine clear leadership by management, the participation of all employees and functions, and the 

use of appropriate technology in developing and distributing company products & services. 

 

Requirements 
 

• Comply with applicable environmental, health, & safety laws and regulations. 

• Take appropriate measures to prevent workplace injuries & illness, and to provide 

employees with a safe & healthy working environment. Consider evolving industry 

practices, regulatory requirements and social standards of care. 

• Eliminate unreasonable, risk form facilities, products, services and activities. 

• To the extent practicable, reduce the use  

• Research and where appropriate, implement advanced technology, design and 

production facilities, products, services & activities. 

• Research and where appropriate, implement advanced technology in the design, 

production and services and to prevent pollution and conserve, recover and recycle 

raw material. 



 

1. Monitoring of the occupational injury & impact on workers/employees:  

1.1 Provision of Industrial Hygienist: Project Proponent will tie-up with nearest 

Occupational health centre/doctor who’s expert in handling chemical emergencies. 

The Govt. of Gujarat approved Industrial Hygienst visits periodically for health check 

up of workers and officers and the record is maintained in form 32  as per factories 

rules.   

 

1.2 Monitoring of minor and major injuries and occupational health – The 

Enterprise have to maintain the record of minor and major injuries of the workers as 

per our Environmental management plan. They are also planning to keep the record 

of near miss injuries and accidents as a proactive measure. The periodic monitoring 

of occupational health will be done as per Gujarat factories rules in the form No. 32. 

The monitoring will be as per our Prescribed EMP Plan.   

 

2. Periodical Medical health check up of workers/employees: 

 The preplacement health check up of employees done before recruitment to decided 

if they are physically fit to do the work in chemical factory and if they have any history 

of family disease and allergy  as per the format in Gujarat factories rules form No 27A 

and form No 33. The health check up of the employees will be done by the Govt. 

approved medical practitioner of the company and records will be maintained as per 

Gujarat factories rules Form No 32.  

 

3. Ambient air Monitoring and work place monitoring - The ambient air monitoring 

will be done as per GPCB consent once in three months or more frequently as per 

directives of state pollution control Board. The workplace monitoring will be done as 

per Gujarat factories rules once in three months and will be recorded in the 

prescribed format No. 37.  

 

 



1.5 QUANTITATIVE RISK ASSESSMENT 

1.5.1 INTRODUCTION 

QRA study for, M/s. Shree Vallabh Chemical has been carried out based on data provided by them. 

The study has been carried out in accordance with the International codes of practices using PHAST 

(Process Hazard Analysis Software Tool) – 6.53 software. The latest version of the 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 

installation and operation was considered in the analysis. Based on the operations to be carried at 

the plant, the Risk Analysis, affected distances and the damage of property and population from the 

identified scenarios considering the Maximum Credible Loss Scenario (MCLS) & Worst case scenario 

of the phenomenon occur. Maximum credible loss scenarios have been worked based on the inbuilt 

safety systems and protection measures to be provided for the 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 

Scenario i.e. catastrophic rupture as per the guidelines suggested by DNV – UK. Similarly, maximum 

inventory at the time of failure is assumed. 

 

1.5.2 OBJECTIVE OF THE STUDY 

The main objective QRA (Quantitative Risk Analysis) is to determine the potential risks of major 

disasters having damage potential to life and property and provide a scientific basis for decision 

makers to be satisfied about the safety levels of the facilities to be set up. This is achieved by the 

following: 

• Identification of hazards that could be realized from process plant.  

• Identify 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 zones for each probable accident scenario. 

• Evaluate the process hazards emanating from the identified potential accident scenarios. 

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

• Conclusion and Recommendation to mitigate measures to reduce the hazard / risks. 

• To provide guidelines for the preparation of On-site response plan. 

  



 

1.5.3  SCOPE OF THE STUDY 

Following flammable chemicals or solvents stored, used and handled in the premises.  

S. No 
Flammable 

solvents/Material 
Hazards 

Flash Point 

(°C) 

Approx 

Quantity (MT) 

1 Ethylene Oxide 
 Highly Flammable (Pool fire, Jet 

fire, flash fire) 
-20 9 

2 Ethylene Oxide 
 Highly Flammable (Pool fire, Jet 

fire, flash fire) 
-20 4.4 

3 Ethylene Oxide 
 Highly Flammable (Pool fire, Jet 

fire, flash fire) 
-20 3 

1.5.4  USE OF QRA RESULTS 

The techniques used for risk prediction within the QRA have inherent uncertainties associated with 

them due to the necessary simplifications required. In addition, QRA incorporates a certain amount 

of subjective engineering judgment and the results are subject to levels of uncertainty. For this 

reason, the results should not be used as the sole basis for decision making and should not drive 

deviations from sound engineering practice. The results should be used as a tool to aid engineering 

judgment and, if used in this way, can provide valuable information during the decision making 

process. 

The QRA results 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 for detailed analysis 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 safety is deemed necessary. 

 

1.5.5 SOFTWARE USED 

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

calculations. 

1.5.6  METEOROLOGICAL CONDITIONS  

The consequences of released toxic or flammable material are largely dependent on the prevailing 

weather conditions. For the assessment of major scenarios involving release of toxic or flammable 

materials, the most important meteorological parameters are those that affect the atmospheric 

dispersion of the escaping material. The crucial variables are wind direction, wind speed, 

atmospheric stability and temperature. Rainfall does not have any direct bearing on the results of 

the risk analysis; however, it can have beneficial effects by absorption / washout of released 



materials. Actual behavior of any release would largely depend on prevailing weather condition at 

the time of release.  

1.5.7 ATMOSPHERIC PARAMETERS 

The Climatological data which have been used for the study is summarized below: 

Table Error! No text of specified style in document.-3 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 for the study. 

1.5.7.1 Wind Speed and Wind Direction 

The wind speed and wind direction data which have been used for the study is summarized below: 

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

Atmospheric Stability : F and D 

Wind Direction : SW. 

1.5.7.2 Weather Category 

One of the most important characteristics of atmosphere is its stability. Stability of 

atmosphere is its tendency to resist vertical motion or to suppress turbulence. This tendency 

directly influences the ability of atmosphere to disperse pollutants emitted into it from the 

facilities. In most dispersion scenarios, the relevant atmospheric layer is that nearest to the 

ground, varying in thickness from a few meters to a few thousand meters. Turbulence 

induced by buoyancy forces in the atmosphere is closely related to the vertical temperature 

gradient. 

Temperature normally decreases with increasing height in the atmosphere. The rate at 

which the temperature of air decreases with height is called Environmental Lapse Rate (ELR). 

It will vary from time to time and from place to place. The atmosphere is said to be stable, 

neutral or 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 describes the stability of atmosphere, i.e., the degree of 

convective turbulence. Pas-quill has defined six stability classes ranging from `A' (extremely 

unstable) to `F' (moderately stable). Wind speeds, intensity of solar radiation (daytime 

insulation) and nighttime sky cover have been identified 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 will occur. Under these conditions, pollutant concentrations in air 

will be moderate or low and the material will be dispersed rapidly. When the atmosphere is 

stable and wind speed is low, dispersion of material will be limited and pollutant 

concentration in air will be high. In general, worst dispersion conditions (i.e. contributing to 

greater hazard distances) occur during low wind speed and very stable weather conditions. 

 

1.5.8 METHODOLOGY ADOPTED FOR CONSEQUENCE ANALYSIS 

Consequences of loss of containment can lead to hazardous situation in any industry handling 

potentially hazardous materials. Following factors govern the severity of consequence of the loss 

of containment. 

• Intrinsic properties; flammability, instability and toxicity. 

• Dispersive energy; pressure, temperature and state of matter. 

• Quantity present 

• Environmental factors; topography and weather. 

 

Consequence analysis and calculations are effectively performed by computer software using 

models validated over a number of applications. Consequence modeling is carried out by PHAST 

(version 6.53) of DNV Software, UK. 

PHAST uses the Unified Dispersion Model (UDM) capable of describing a wide range of types of 

accidental releases. The Model uses a particularly flexible form, allowing for sharp-edged 

profiles, which become more diffuse downwind. 

PHAST contains data for a large number of chemicals and allows definition of mixtures of any of 

these chemicals in 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). 

• Determine vapor release rate by flashing of liquid and pool evaporation rate. 

• Dispersion modeling taking into account weather conditions. 

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

• The hazardous materials considered in this study are mostly flammable liquids.  Flow chart 

for consequence analysis is shown in the form of event tree for release of flammable liquid. 

1.5.9 HAZARDS OF MATERIALS 

Definitions 

The release of flammable gas or liquid can lead to different types of fire or explosion scenarios.  

These depend on the material released, mechanism of release, temperature and pressure of the 

material and the point of ignition.  Types of flammable effects are as follows. 

a. Pool fire 



The released flammable material which is a liquid stored below its normal boiling point, will collect 

in a pool.  The geometry of the pool will be dictated by the surroundings. If the liquid is stored under 

pressure above its normal boiling point, then a fraction of the liquid will flash into vapor and the 

remaining portion will form a pool in the vicinity of the release point.  Once sustained combustion is 

achieved, liquid fires quickly reach steady state burning.  The heat release rate is a function of the 

liquid surface area exposed to air.  An unconfined spill will tend to have thin fuel depth (typically less 

than 5 mm) which will result in slower burning rates.  A confined spill is limited by the boundaries 

(e.g. dyked area) and the depth of the resulting pool is greater than that for an unconfined spill. 

b. Flash fire: 

It occurs when a vapor cloud of flammable material burns.  The cloud is typically ignited on the edge 

and burns towards the release point.  The duration of flash fire is very short (seconds), but it may 

continue as jet fire if the release continues.  The overpressures generated by the combustion are not 

considered significant in terms of damage potential to persons, equipment or structures.  The major 

hazard from flash fire is direct flame impingement.  Typically, the burn zone is defined as the area 

the vapor cloud covers out to half of the LFL.  This definition provides a conservative estimate, 

allowing for fluctuations in modeling.  Even where the concentration may be above the UFL, 

turbulent induced combustion mixes the material with air and results in flash fire. 

c. Jet Fire: 

Jet flames are characterized as high-pressure release of gas from limited openings (e.g. due to small 

leak in a vessel or broken drain valve). Boiling liquid expanding vapor explosion (BLEVE) or fireball: A 

fireball is an intense spherical fire resulting from a sudden release of pressurized liquid or gas that is 

immediately ignited.  The best known cause of a fireball is a boiling liquid expanding vapor explosion 

(BLEVE).  Fireball duration is typically 5 – 20 seconds. 

d. Vapor cloud explosion 

When a large quantity of flammable vapor or gas is released, mixes with air to produce sufficient 

mass in the flammable range and is ignited, the result is a vapor cloud explosion (VCE).  Without 

sufficient air mixing, a diffusion-controlled fireball may result without significant overpressures 

developing.  The speed of flame propagation must accelerate as the vapor cloud burns.  Without this 

acceleration, only a flash fire will result. 

 

1.5.9.1  HAZARDS ASSOCIATED WITH TOXIC MATERIALS 

It is necessary to specify suitable concentration of the toxic substance under study to form the end-

point for consequence calculations. The considerations for specifying the end-points for the 

hazardous material involved in the failure scenario are described in the following paragraphs. 

American Industrial Hygiene Association (AIHA) has issued Emergency Response Planning Guidelines 

(ERPG) for many chemicals. 

• 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 odour. 

 



• 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-threatening health effects. 

Toxic limit values as Immediately Dangerous to Life or Health (IDLH) concentrations are 

issued by US National Institute for Occupational Safety and Health (NIOSH). An IDLH level 

represents the maximum airborne concentration of a substance to which a healthy male 

worker can be exposed as long as 30 minutes and still be able to escape without loss of life 

or irreversible organ system damage. IDLH values also take into consideration acute toxic 

reactions such as severe eye irritation, which could prevent escape.   IDLH values are used in 

selection of breathing apparatus. 

TLV: Threshold Limit Value – is the permitted level of exposure for a given period on a 

weighted average basis (usually 8 hrs for 5 days in a week). 

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

workers can be exposed continuously for a short period of time without suffering from: 

➢ Irritation  

➢ chronic or irreversible tissue damage  

➢ Narcosis of sufficient degree to increase the likelihood of accidental injury, impair 

self-rescue or materially reduce work efficiency.  

It is permitted Short Time Exposure Limit usually for a 15-minute exposure. 

IDLH: IDLH is an acronym for Immediately Dangerous to Life or Health. This refers to a 

concentration, formally specified by a regulatory value, and defined as the maximum exposure 

concentration of a given chemical in the workplace from which one could escape within 30 minutes 

without any escape-impairing symptoms or any irreversible health effects. This value is normally 

referred to in respirator selection. 

LCLo: Lethal Concentration Low (LCLo) value is the lowest concentration of a material in air reported 

to have caused the death of animals or humans. The exposure may be acute or chronic. This is also 

called the lowest concentration causing death, lowest detected lethal concentration, and lethal 

concentration low.  

LDLo: LDLo is closely related to the LC50 value which is the concentration which kills half of the test 

animals under controlled conditions. This value applies to vapors, dusts, mists and gases. Solids and 

liquids use the closely related LDLo value for routes other than inhalation 

TCLo: Toxic Concentration Low quantity at which a water-soluble, liquid, or gaseous substance 

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



1.5.9.2 Damage Criteria 

Damage estimates due to thermal radiations and overpressure have been arrived at by taking in to 

consideration the published literature on the subject. The consequences can then be visualized by 

the superimposing the damage effects zones on the proposed plan site and identifying the elements 

within the project site as well as in the neighboring environment, which might be adversely affected, 

should one or more hazards materialize in real life. 

1.5.9.3 Thermal Damage 

The effect of thermal radiation on people is mainly a function of intensity of radiation and exposure 

time. The effect is expressed in terms of the probability of death and different degrees of burn. The 

following tables give the effect of various levels of heat flux. 

• Damage Due to Radiation Intensity 

Table 1.2: Damage Due to Radiation Intensity 

RADIATION 

KW/m2 
DAMAGE TO EQUIPMENT DAMAGE TO PEOPLE 

1.2  Solar heat at noon. 

1.6 *** Minimum level of pain threshold. 

2.0 PVC insulated cables damaged Minimum level of pain threshold. 

4.0 *** 
Causes pain if duration is longer than 20 

sec. But blistering is unlikely. 

6.4 *** 
Pain threshold reached after 8 sec. 

Second degree burns after 20 sec. 

12.5 
Minimum energy to ignite wood with 

a flame; Melts plastic tubing. 

1% lethality in one minute. 

First degree burns in 10 sec. 

16.0 *** Severe burns after 5 sec. 

25.0 

Minimum energy to ignite wood at 

identifying long exposure without a 

flame. 

100% lethality in 1 minute. 

Significant injury in 10 sec. 

37.5 Severe damage to plant 

100% lethality in 1 minute. 

50% lethality in 20 sec. 

1% lethality in 10 sec. 

 

• Fatal radiation exposure levels 

 

Table Error! No text of specified style in document.-4 Fetal radiation 
Exposure Level 

RADIATION LEVEL 

kW/m2 

FATALITY 

1% 50% 99% 

EXPOSURE IN SECONDS 

4.0 150 370 930 



12.5 30 80 200 

37.5 8 20 50 

 

  



 

1.5.9.4 Overpressure Damage: 

Table Error! No text of specified style in document.-5: Overpressure 
Damage Criteria 

OVER 

PRESSURE 

(mbar) 

MECHANICAL DAMAGE TO 

EQUIPMENTS 
DAMAGE TO PEOPLE 

300 Heavy damage to plant & structure 

1% death from lung damage 

>50% eardrum damage 

>50% serious wounds from flying 

objects 

100 Repairable damage 

>1% eardrum damage 

>1% serious wounds from flying 

objects 

30 Major glass damage Slight injury from flying glass 

10 10% glass damage *** 

 

1.5.9.5 Over pressure damage: (In Details) 

Table Error! No text of specified style in document.-6: Over pressure 
Damage 

OVER PRESSURE 
MECHANICAL DAMAGE TO EQUIPMENTS 

Bar KPa 

0.0014 0.14 Annoying noise (137 dB if of low frequency 10–15 Hz). 

0.0021 0.21 Occasional breaking of large glass windows already under strain. 

0.0028 0.28 Loud noise (143 dB), sonic boom, glass failure. 

0.0069 0.69 Breakage of small windows under strain. 

0.0103 1.03 Typical pressure for glass 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 minor structural damage. 

0.03-

0.069 

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

frames. 

0.048 4.8 Minor damage to house structures. 

0.069 6.9 Partial demolition of houses, made uninhabitable. 

0.069-

0.138 

6.9-

13.8 

Corrugated asbestos shattered; corrugated steel or aluminum panels, 

fastenings fail, followed by buckling; wood panels (standard 

housing)fastenings fail, panels blown in. 

0.09 9.0 Steel frame of clad building slightly distorted. 



0.138 13.8 Partial collapse of walls and roofs of houses. 

0.138-

0.207 

13.8-

20.7 

Concrete or cinder block walls, not reinforced, shattered. 

0.158 15.8 Lower limit of serious structural damage. 

0.172 17.2 50% destruction of brickwork of houses. 

0.207 20.7 Heavy machines (3000 lb) in industrial building suffered little damage; steel 

frame building distorted and pulled away from foundations. 

0.207-

0.276 

20.7- 

27.6 

Frameless, self-framing steel panel building demolished; rupture of oil storage 

tanks. 

0.276 27.6 Cladding of light industrial buildings ruptured. 

0.345 34.5 Wooden utility poles snapped; tall hydraulic press (40,000 lb) in building 

slightly damaged. 

0.345-

0.482 

34.5-

48.2 

Nearly complete destruction of houses. 

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

0.482-

0.551 

48.2-

55.1 

Brick panels, 8–12 in. thick, not reinforced, fail by shearing or flexure. 

  0.62 62.0 Loaded train boxcars completely demolished. 

0.689 68.9 Probable total destruction of buildings; heavy machine tools (7,000 lb) moved 

and badly damaged, very heavy machine tools (12,000 lb) survive. 

0.689 68.9 Probable total destruction of buildings; heavy machine tools (7,000 lb) moved 

and badly damaged, very heavy machine tools (12,000 lb) survive. 

20.68 2068 Limit of crater lip. 

 

1.6  CONSEQUENCE ANALYSIS 

1.6.1 Introduction 

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

release which may lead to jet fire, pool fire, tank fire resulting into generating heat radiation, 

overpressures, explosions etc. 

In order to form an opinion on potentially serious hazardous situations and their consequences, 

consequence analysis of potential failure scenarios is conducted. It is qualitative analysis of hazards 

due to various failure scenarios. In consequence analysis, each failure case is considered in isolation 

and damage effects predicted, without taking into the account of the secondary events or failures it 

may cause, leading to a major disastrous situation. The results of consequence analysis are useful in 

developing disaster management plan and in developing a sense of awareness among operating and 

maintenance personnel. It also gives the operating personnel and population living in its vicinity, an 

understanding of the hazard they are posed to. 

1.6.2 Event Outcomes 

Upon release of flammable / toxic gas & liquids, the hazards could lead to various events which are 

governed by the type of release, release phase, ignition etc. PHAST has an in-built event tree for 



determining the outcomes which are based on two types of releases namely continuous and 

instantaneous. Leaks are considered to be continuous releases whereas, ruptures are considered to 

be instantaneous releases. These types of releases are further classified into those which have a 

potential for rain-out and those which do not. Whether the release would leak to a rain-out or not 

depends upon droplet modeling which is the main cause of formation of pools. Fig 6.1, 6.2, 6.3 and 

6.4 presents the event trees utilized by PHAST to generate the event outcomes. 

 

 

Figure Error! No text of specified style in document.-1 Event Tree for continuous release 
without rain-out (from PHAST) 

 

 

Figure Error! No text of specified style in document.-2 Event Tree for Instantaneous 
release without rain-out (from PHAST) 



 

 

Figure Error! No text of specified style in document.-3 Event Tree for continuous 
release with rain-out (from PHAST) 

 

 



Figure Error! No text of specified style in document.-4 Event Tree for 
Instantaneous release with rain-out (from PHAST) 

 

1.6.3 Modes of Failure 

There are various potential causes and sources of leakage. This may be by way of failures of 

equipment or piping, due to pump seal failure, instrument tubing giving way, failure of the pipes, 

failure of process vessels etc.  Following Table represents general mechanism for loss of 

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

 (A). Piping and Fitting 

Table Error! No text of specified style in document.-7 Piping and Fitting 

Ref. 

No. 

LOSS OF 

CONTAINMENT 

EXAMPLES OF POSSIBLE BASIC CAUSE REMARKS 

A.1 Flange/Gasket Leaks - Incorrect gasket installed, e.g. 

incorrect material, incorrect size 

(thickness and diameter). 

- Incorrect installation, e.g. flange 

faces not cleaned, flanged face 

damaged, incorrectly tightened bolts, 

incorrect bolts used. 

- Flange replacement without gasket. 

Possible flame 

impingement and 

localized heating of 

adjacent equipment. 

A.2 Pipe Overstress 

Causing Fracture  

- Inappropriate use of design codes. 

- Error in stress analysis calculations. 

- Lack of inspection during pipe 

erection, e.g. excessive cold pull. 

- Pipe testing incorrectly carried out. 

- Incorrect setting of spring hangers 

and pipe supports and sliding shoes not 

free to move. 

- Pipe not hydro tested because of 

bore size (or considered not critical) and 

no secondary test procedures carried 

out. 

- Omission to test because systems 

not clearly identified, or error in 

documentation. 

- Extreme temperature differential in 

pipe work not catered for in design, i.e. 

cold and hot streams 

Pipe stresses would most 

likely cause a flange leak, 

unless there existed a 

combination of errors, 

e.g. installation of rogue 

materials and unsuitable 

pipe support, or error in 

stress calculation plus 

failure to pressure test. 

A.3 Over pressurization of 

Pipe work Causing 

a) Inadequate Pressure Relief 

- Relief valve ‘simmering’ and 

hydrating, icing. 

Careful attention required 

for handling 

hydrocarbons with “free” 



Ref. 

No. 

LOSS OF 

CONTAINMENT 

EXAMPLES OF POSSIBLE BASIC CAUSE REMARKS 

Fracture - Incorrect setting of RV pressure. 

- Incorrectly sized RV. 

- Wrongly installed RV, e.g. due to 

transferred tag No. : or installation of 

incorrect spring material. 

- Abuse of locking system and all RVs 

isolated from system 

- Excessive back pressure caused by 

blockage of relief sub-headers with 

sludge, ice/hydrate, etc. 

 

- High pressure breakthrough into low 

pressure systems, which have 

inadequate relief capacity. 

- Blockage of RVs with debris/fines, 

e.g. mol sieve dust, or breakage of 

screens/package/demister. 

 

b) Excessive Surge Pressure / Hammer 

- Too rapid isolation or blockage of 

liquid full lines, i.e., operator closing 

isolation valve. 

 

- Rapid blockage of liquid lines, e.g. 

NRV failure. 

- Lines not or inadequately designed 

for two phase/slug flow. 

- Too rapid opening of valves and 

letdown of liquid under high differential 

pressure. 

- Rapid vaporization of cold liquid in 

contact with hot fluid.  (Rapid phase 

transition). 

 

c) Rupture Under Fire Conditions 

- Direct fire impingement without any 

cooling (internal or external) or failure 

to effectively depressure equipment. 

water. 

 

 

 

 

 

Rigorous adherence to 

procedures is essential. 

 

 

 

 

Relief capacity should 

always be adequate or 

high integrity trip system 

installed. 

Potential problem around 

mol sieve vessels, 

absorbers, columns and 

RVs. 

 

Consider needs to handle 

liquid slugs from feed line 

when pigging 

recommended. 

Particular care required at 

pig traps and at inlet 

PCVs/bypass. 

 

No remote depressurizing 



Ref. 

No. 

LOSS OF 

CONTAINMENT 

EXAMPLES OF POSSIBLE BASIC CAUSE REMARKS 

 system available; requires 

review. 

Potential for catastrophic 

rupture of equipment, 

fragmentation and fireball 

effects. 

A-4 Failure of piping due to 

fatigue or vibration. 

- Failure due to acoustic fatigue arising 

from:- 

E.g. failure to recognize problem exists 

in particular areas, failure to take 

adequate precautions (selection of 

incorrect valve at design stage or during 

maintenance, inadequate line support).  

Improper testing/inspection when in 

service, failure to report abnormally 

high noise levels (during normal and 

upset conditions). 

- Failure due to mechanical vibration 

arising from: 

e.g. failure to recognize problem, 

inadequate support, failure to report 

and minor excessive vibrations (under 

all plant conditions), maintenance error, 

(failure to correctly align rotating 

equipment and test for vibration prior 

to reinstatement? 

- Failure due to pressure or thermal 

cycling. 

Vulnerable areas are 

piping downstream of 

PCVs and RVs 

operating at very high 

pressures. 

Particularly susceptible is 

small bore pipe work 

associated with pressure 

letdown and two phase 

flow systems and 

compressors/ pumps. 

 

 

Regeneration gas pipe 

work and connections to 

mol sieve vessels merit 

particular attention. 

A.5 Failure of Pipe due to 

Stress Corrosion of 

Embrittlement 

- Hydrogen embrittlement/blistering. 

(Hydrogen induced cracking). 

Only stainless steel 

equipment. 

A.8 Failure of piping Due 

to installation of 

Wrong Materials 

- Incorrect materials selection, e.g. at 

 design stage, from supplier or site 

stores. 

- Incorrect material installed, e.g. 

improper  supervision and 

identification of materials  after 

withdrawal from stores. 

Strict system for 

supervision, inspection 

and verification of 

materials required during 

all modifications. 



Ref. 

No. 

LOSS OF 

CONTAINMENT 

EXAMPLES OF POSSIBLE BASIC CAUSE REMARKS 

A.9 Failure of Piping Due 

to low Temperature 

Brittle fracture 

- Rogue material used in construction, 

 wrong material specified, or 

uncertainties  in material 

specification. 

- Error in calculating minimum lower 

 design temperatures. 

- Systems not designed for low 

 temperature, (e.g. on emergency 

 depressuring) and immediate 

 repressurising. 

A number of systems 

have been identified as 

bring vulnerable, 

particularly where 

condensate at high 

pressure may be 

depressurized. 

A.10 Failure of Piping (or 

nozzles) Due to 

External Forces or 

Impact. 

- Impact from equipment being moved 

during maintenance. 

- Impact of heavy lifting gear, e.g. 

cranes. 

- Impact from site transport, e.g. 

construction traffic, fire tender. 

- Impact on reinforced nozzle causing 

fractures elsewhere, e.g. valve, pump 

casing vessel. 

Historically, failure of HP 

process piping due to 

mechanical impact is 

confined mainly to small 

bore piping. 

Strict control over site 

construction will of 

course be necessary.  Any 

incident of impact on pipe 

work during construction 

must be reported and 

damage investigated. 

 

(B) Human Error 

Table Error! No text of specified style in document.-8: Human Error 

Ref. 

No. 

LOSS OF 

CONTAINMENT 

EXAMPLES OF POSSIBLE BASIC CAUSE REMARKS 

Loss of containment through human error has been assumed implicitly in the storage area however 

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

B.1 Operational Error - Failure or inability to close 

instrument or sample valves. 

- Failure or inability to close drain and 

vent valves. 

- Leaving safety trips/systems out of 

commission after testing or inspecting. 

- Intentionally defeating trip systems 

for reasons of production. 

 



Ref. 

No. 

LOSS OF 

CONTAINMENT 

EXAMPLES OF POSSIBLE BASIC CAUSE REMARKS 

B.2 Error in De-

commissioning 

- Inadvertent or unauthorized opening 

of a pressurized system, e.g. filters, 

vessels. 

- Improver depressurizing and purging 

of a system prior to isolation or spading. 

- Failure to effectively isolate 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 activities extended to 

systems, which are `live’. 

- Improper supervision of contract 

maintenance staff, improper 

maintenance. 

 

B.4 Error in Re-

commissioning 

- Failure to close vents/drains, replace 

plugs. 

- 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. 

- Failure to regularly test/inspect e.g. 

trip/alarm system, safety equipment. 

Allure to regularly monitor e.g. noise 

vibration, corrosion, stream composition 

 

 

1.6.4 Selected Failure Cases 

Earlier, it was the practice to select a particular item in a unit as failure scenario, e.g. rupture of 

reactor outlet pipe.  Such selection is normally subjective on following parameters: 

• Properties of material namely Toxic or Flammable. 

• The likely severity of 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: For accidental releases identified for consequence analysis is 50mm leakage. The 

scenarios are considered to be confined to those equipment failures which involve the leakage of 

flammable or toxic products, of which the frequency of occurrence and the severity of the 

consequences have been taken into consideration and which may have a low probability of early 

detection. 

Taking this factor into consideration, a list of selected failure cases was prepared based on process 

knowledge, inventory, engineering judgment, and experience, past incidents associated with such 

facilities and considering the general mechanisms for loss of containment. Cases have been 

identified for the consequence analysis.  

Consequence analysis and calculations are effectively performed by computer software using 

models validated over a number of applications. Consequence modeling is carried out by PHAST 

(version 6.53) of DNV Software, UK.  

PHAST uses the Unified Dispersion Model (UDM) capable of describing a wide range of types of 

accidental releases. The Model uses a particularly flexible form, allowing for sharp-edged profiles, 

which become more diffuse downwind.  

PHAST contains data for a large number of chemicals and allows definition of mixtures of any of 

these chemicals in the required proportion. The calculations by PHAST involve following steps for 

each modeled failure case: 

• Effect of Release 

When hazardous material is released to atmosphere due to any reason, a vapor cloud is formed. 

Direct cloud formation occurs when a gaseous or flashing liquid escapes to the atmosphere. Release 

of hydrocarbons and toxic compounds to atmosphere may usually lead to the following: 

(a) Dispersion of hydrocarbon vapor with wind till it reaches its lower flammability limit (LFL) or finds 

a source of ignition before reaching LFL, which will result in a flash fire or explosion. 

(b) Spillage of liquid hydrocarbons will result in a pool of liquid, which will evaporate taking heat 

from the surface, forming a flammable atmosphere above it. Ignition of this pool will result in pool 

fire causing thermal radiation hazards. 

(c) Lighter hydrocarbon vapor (e.g. Natural Gas) or Hydrogen disperses rapidly in the downwind 

direction, being lighter than air. But comparatively heavier hydrocarbon vapor cloud like that of LPG, 

Propylene or Ammonia will travel downwind along the ground. If it encounters an ignition source 

before it is dispersed below the LFL, explosion of an unconfined vapor cloud will generate blast 

waves of different intensities. 

(d) A fireball or BLEVE (Boiling Liquid expanding Vapor Explosion) occurs when a vessel containing a 

highly volatile liquid (e.g. LPG, Propylene etc) fails and the released large mass of vapor cloud gets 

ignited immediately. It has damage potential due to high intensity of radiation and generation of the 

overpressure waves, causing large-scale damage to nearby equipment and structures. 

(e) Catastrophic failure of tanks/ pressurized vessels, rotary equipment and valves etc. can result in 

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 material is in two phases inside the containment - liquid & vapor. Depending on the location 

of the leak liquid or vapor will be released from the containment. If vapor is released a vapor cloud 

will form by the mixing of the vapor and air. The size of the vapor cloud will depend on the rate of 

release, wind speed; wind direction & atmospheric stability will determine the dispersion and 

movement of the vapor cloud. 

(h) If liquid is released there will be some flashing as the boiling point of liquid is below the ambient 

temperature. The vapor formed by immediate flashing will behave as vapors release. The liquid will 

fall on the ground forming a pool. There will be vaporization from the pool due to the heat gained 

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 tabular report. 

  

  



➢ Ethylene Oxide Tank Scenario (Dia 1.5 × 5.6,m Horizontal Tank) 

Scenario description  1.5 F @ 50 mm Leak   & 5 D @ Catastrophic Rupture  

Weather data 
Distances (m) 

1.5 F  5 D  

Concentration (ppm) 

UFL (1e+006) Not Set 0 

LFL (30000) 10.6493 192.788 

LFL Frac (15000) 23.7713 268.681 

Early Pool 

Fire(kW/m2) 

Radiation Level(4) --- --- 

Radiation Level(12.5) --- --- 

Radiation Level(37.5) --- --- 

Flash Fire (ppm) 
Furthest Extent (15000) 23.7713 268.681 

Furthest Extent (30000) 10.6493 192.788 

Jet Fire (kW/m2) 

Radiation Level(4) 60.7334 --- 

Radiation Level(12.5) 15.5397 --- 

Radiation Level(37.5) Not Reached --- 

Late Pool Fire 

(kW/m2) 

Radiation Level(4) --- 122.067 

Radiation Level(12.5) --- 110.732 

Radiation Level(37.5) --- 97.0362 

Late Ignition (bar) 

Overpressure(0.02068) 116.081 623.654 

Overpressure(0.1379) 44.8778 314.144 

Overpressure(0.2068) 39.2499 297.371 

Early Explosion 

Overpressure(0.02068) --- 357.079 

Overpressure(0.1379) --- 92.4567 

Overpressure(0.2068) --- 71.5409 

Fire Ball Ellipse 

Radiation level (4) --- 117.991 

Radiation level (12.5) --- 30.8741 

Radiation level (37.5) --- Not Reached 

  

 

 

 

 

 

 



 

➢ Ethylene Oxide  Measuring Tank 1 Scenario (Dia 1.6× 2.7,m Vertical Tank) 

Scenario description  1.5 F @ 50 mm Leak   & 5 D @ Catastrophic Rupture  

Weather data 
Distances (m) 

1.5 F  5 D  

Concentration (ppm) 

UFL (1e+006) Not set 0 

LFL (30000) 9.73722 145.388 

LFL Frac (15000) 23.0778 206.804 

Early Pool 

Fire(kW/m2) 

Radiation Level(4) --- --- 

Radiation Level(12.5) --- --- 

Radiation Level(37.5) --- --- 

Flash Fire (ppm) 
Furthest Extent (15000) 23.0778 206.804 

Furthest Extent (30000) 9.73722 145.388 

Jet Fire (kW/m2) 

Radiation Level(4) 58.7377 --- 

Radiation Level(12.5) 14.6909 --- 

Radiation Level(37.5) Not Reached --- 

Late Pool Fire 

(kW/m2) 

Radiation Level(4) --- 94.4049 

Radiation Level(12.5) --- 85.9069 

Radiation Level(37.5) --- 74.8145 

Late Ignition (bar) 

Overpressure(0.02068) 112.749 489.517 

Overpressure(0.1379) 44.0151 241.214 

Overpressure(0.2068) 38.5823 227.342 

Early Explosion 

Overpressure(0.02068) --- 281.299 

Overpressure(0.1379) --- 72.8353 

Overpressure(0.2068) --- 56.3583 

Fire Ball Ellipse 

Radiation level (4) --- 91.548 

Radiation level (12.5) --- 21.2599 

Radiation level (37.5) --- Not Reached 

 

 

 

  



➢ Ethylene Oxide Measuring Tank 2 Scenario  

Scenario description  1.5 F @ 50 mm Leak   & 5 D @ Catastrophic Rupture  

Weather data 
Distances (m) 

1.5 F  5 D  

Concentration (ppm) 

UFL (1e+006) Not Set 0 

LFL (30000) 10.6114 125.035 

LFL Frac (15000) 23.7701 177.341 

Early Pool 

Fire(kW/m2) 

Radiation Level(4) --- --- 

Radiation Level(12.5) --- --- 

Radiation Level(37.5) --- --- 

Flash Fire (ppm) 
Furthest Extent (15000) 23.7701 177.341 

Furthest Extent (30000) 10.6114 125.035 

Jet Fire (kW/m2) 

Radiation Level(4) 60.7524 --- 

Radiation Level(12.5) 15.5587 --- 

Radiation Level(37.5) Not Reached --- 

Late Pool Fire 

(kW/m2) 

Radiation Level(4) --- 80.3497 

Radiation Level(12.5) --- 71.8507 

Radiation Level(37.5) --- 60.7208 

Late Ignition (bar) 

Overpressure(0.02068) 116.022 427.961 

Overpressure(0.1379) 44.8625 208.149 

Overpressure(0.2068) 39.238 195.072 

Early Explosion 

Overpressure(0.02068) --- 247.585 

Overpressure(0.1379) --- 64.1059 

Overpressure(0.2068) --- 49.6037 

Fire Ball Ellipse 

Radiation level (4) --- 79.727 

Radiation level (12.5) --- 16.8565 

Radiation level (37.5) --- Not Reached 

 

1.6.4.1 MITIGATION MEASURES 

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

• Offsite precaution measures are to be prepared. 

• Adherence of international engineering standards in the Design, Construction and 

testing of the storage tanks, equipments and other hardware. 

• All tanks to be provided with automatic sprinkler system interlinked with fusible bulbs, 

the sprinkler system to confirm to TAC design guidelines. 

• All storage tanks to have level indicators, flame arrestors, breather valves and foam 

injection system wherever required. 



• The pumps used for transferring the solvents shall be not in the main dyke but in a 

separate dyke. 

• All pumps used to have mechanical seal to prevent leakages and fugitive emission. 

• Spillages and leaks from the storage tanks can be collected and transferred out and 

treated for safe disposal. 

• Storage areas shall be free from accumulation of materials. 

• All electrical and instrumentation equipment used in the tank farm area to be rated for 

the solvent present as per ATEX standards. 

• There should be good communication system available near tank farm area to the 

control room, and it should be flameproof. 

• The tank farm should be protected with upwind and downwind foam monitors, the 

spacing of the same is to be as per TAC standards. 

• A good layout should provide for adequate fire-fighting access, means of escape in 

case of fire and 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 every tank farm its license number, storage capacity & name of the chemicals 

should be displayed at the entrance. 

• Flameproof Motors for unloading near flammable storage tank should be provided 

with double earthing. 

• All electric fittings 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 

arrangement to tackle any duke spillages should also be considered. The foam 

blanket prevents surface evaporation form liquid pool. 

• Develop detailed maintenance/contractor procedures requiring physical identification 

of tank vents during walk-through and other devices which haven’t cover during 

maintenance activities. 

• Emergency cupboards containing self contained breathing apparatus, fires suits and 

chemicals masks and suits to be kept near the tank farm areas. 

• Outside shaded or detached storage areas are preferred for Methanol. A detached 

storage area is either an outside shaded area or a separate building containing no 

incompatible materials and located away from all other structures. 

• In the case of detached storage the building construction should be fire resistant and 

provisions made for potential fire-fighting activities. The fire-fighting installation 

should include provision for an adequate 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. 

• A telephone should be provided which is freely available and readily accessible for 

the reporting of accidents or emergency situations. The emergency telephone 

numbers should include the fire department, ambulance service, emergency 

response team, hospital and police. 

• Emergency respirator equipment cabinets should be installed not more than 30 

meters or ten seconds walking distance from any location in the storage area. 

• Non-freeze safety showers and eyewash fountains shall be provided, clearly marked, 

well lit and with unobstructed access. They should be installed close to the bromine 



storage area and not more than 30 meters or ten seconds walking distance from any 

location in the storage area. Provide alternative sources of water supply. 

• Lead detector system should be installed. 
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1.7 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. The list of 17 types of industries for which CREP 

guidelines have been formed is given below.  

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 though the CREP guide lines are not yet established for this kind of industry, Shree Vallabh 

Chemical has initiated number of measures to keep the pollution level to the minimum. 



Following actions are taken as self-initiated Responsibility for Environmental Protection and 

Pollution prevention. .  

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

manufacturer.  

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

• Bag Filter will be provided to removed PM and SPM from boiler flue gases  

• Ethylene Oxide (EO) storage tank vent is dipped in water to control EO pollution.  

• The used drums of raw materials will be sent to the GPCB authorized recyclers.  

• The used oil from engines and pump/agitator seal will be collected and sent to 

authorized recyclers.  

• Effluent will be treated in effluent treatment plant and will be evaporated.  

• The pumps agitator and flakers use energy efficient motor to conserve energy.  

• Eco ventilators will be used to maintain the EO level below thresh hold limit of 1 

ppm.  

• Acoustic enclosure will be installed in DG set to minimize noise pollution.   

 

Table Error! No text of specified style in document.-9 Compliance Of 
CREP Guidelines 

Sr. 

No. 

Action Point  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 providing appropriate 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 

• Proper facilities should be 

provided for handling and storage 

of hazardous waste.  

• 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 of incinerable waste, 

properly designed incinerator 

should be installed within the 

premises or outside as a common 

facility.  

• The non-incinerable hazardous 

waste should be disposed of in 

properly designed secured landfill 

 

• Separate solid & hazardous wastes storage area 

having impervious bottom, pucca roof and 

leachate collection system has been provided. 

Leachate, if any, will be taken to ETP for 

treatment and disposal.  

• All hazardous wastes will be separately stored 

at this site in appropriate container. 

• ETP sludge will be disposed-off to TSDF. 

• Used Oil will be given to GPCB registered re-

processor of oil. 

• Discarded containers will be given to registered 

vendor after decontamination.  

• Process wastes/ used Softner resin will be 

disposed-off at CHWIF/ Co processing. 



either within the industry’s premises 

or in a common facility. 

 

3. Minimum scale of production to afford 

cost of pollution control   

• For new industries which are not 

connected with CETP & TSDF and 

which do not have the economics to 

install treatment facilities may not be 

considered for granting consent to 

establishment.  

• Industry association shall submit 

proposal to SPCB / CPCB 

 

• The Unit will install an in-house ETP cum 

evaporation system, thus achieving “Zero 

Discharge”. 

• Unit has obtained TSDF membership. 

4. Long term strategies for reduction in 

waste 

• Consent for establishment and 

Consent for operation under Water 

Act will be based on 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 

 

 

Necessary details will 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. 

 

5. Control of air pollution  

• 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.   

 

6. Self-Regulation by Industry though regular 

monitoring and environmental auditing 

• Industries on their own will carry 

out monitoring of environmental 

parameters, audit it in regular 

intervals and submit the same to 

SPCB.  

 

 

• All applicable environmental parameters will be 

regularly monitored as per the Environmental 

Monitoring Plan formulated by the unit.  

 

• Environmental Statement (in Form-V) will be 

regularly submitted to GPCB. 

7. Organisational restructuring and 

accreditation of Environmental Manager 

 

• The unit shall set-up an Environment 



of Industry 

• Environment Management Cell will 

be created for each industry reporting 

to CEO directly. 

• There should be a certification 

system for the environmental 

managers at individual level and 

common facility level. BDMA may 

evolve the programme alongwith 

SPCB/CPCB 

Management Cell consisting of well-qualified and 

experienced professionals from the field of safety 

and environment.  

• The unit will strive to obtain ISO : 14001 

certification. 

8. Optimising the inventory of hazardous 

chemicals 

• The information shall be submitted 

to SPCB regularly alongwith rational 

action plan 

• All rules and regulations of Factory Inspectorate 

will be complied with.  

• On-site emergency plan will be prepared based 

on risk assessment study and strictly 

implemented.  

• All details will be submitted to all concerned 

authorities as per MSIHC Rules. 

 

1.8 DISASTER MANAGEMENT PLAN 

1.8.1 Introduction to Disaster Management Plan 

The proponent M/s Shree Vallabh Chemical (Unit-II) is a proposed project located at Survey No.: 

703/P/1, Village: Kanera, Taluka: Kheda, District: Kheda is going for manufacturing of Synthetic 

Organic Chemicals. 

A Disaster Management Plan is prepared to meet any grave emergency which can occur due to 

Natural Disasters such as Floods, Earthquakes, or due to Man-Made Disasters such as Acts of war 

and Fires, Power failures, etc. 

An Action Plan has been drawn to fix responsibility and actions to be taken by various groups to 

meet and contain the disaster within shortest possible time and with minimum loss to men, material 

and property. It is the responsibility of all the individuals in their respective areas to ensure the 

success of this plan. This plan shall be circulated for benefit / training of all individuals residing in the 

premises. 

1.8.2 Objective 

The objective of the plan is to handle emergency situation that may arise due tospillage and fire 

while handling plant & equipment and any adverse effect on employees and public at large is 

minimized and normalcy is restored within shortest possible time. 

The Disaster Management Plan is aimed to ensure safety of life, protection of environment, 

protection of installations, restoration of production and salvage operations in this same order of 

priorities. For effective implementation of the Disaster Management Plan, it will be widely circulated 

and personnel training given through rehearsals/drills. 



Disaster management plan/Emergency Response Plan (action plan) has been drawn to fix 

responsibility & actions to be taken by various groups to meet & contain the emergency within 

shortest possible time & with minimum loss to men, materials, machines & property. It is 

responsibility of all individuals in their respective areas to ensure success of this plan. This plan will 

be circulated for benefit / training of all individuals working. 

 

The major functions & objectives to formulate the plan are:  

i) To mobilize the available / trained manpower and handle the emergency from: 

• On-site (within factory) 

• Off-site (through outside agencies). 

• To ascertain urgently the likely area of influence and take actions for warnings, 

control of disaster with minimum damage to men, material, machines and 

evacuation of employees / public, identify the persons affected / dead, arrange first 

aid / medical help to the victims. 

• Inform relatives of the casualties; provide authoritative information to News Media & 

others; preserve relevant records & equipments needed as evidence in any 

subsequent inquiry. 

• Approach District Administration / Civil authorities etc. in order to ensure prompt 

relief for execution of Emergency Response Plan. 

• This document sets out the Disaster management plan/emergency plans for all 

levels of accident ranging from a local incident within the site boundary to a situation 

that requires outside support.  

 

The objectives of the Disaster management plan /emergency plan are:  

• To protect lives of working personnel and nearby population. 

• To contain the hazards and to control their spread. 

• To minimize the impact on the environment. 

• To minimize the loss to plant and production. 

 

1.8.3 Definition and scope 

A major emergency is defined as one, which may affect one or several sections of the plant and 

possibly extend beyond the factory boundaries. It may cause serious injuries, loss of life or extensive 

damage to property. 

The Disaster Management Plan has been prepared in order to provide proper guidance to plant 

operating personnel to confidently handle any accidental spillage or fire / explosion or any natural 

calamity or sabotage. With this objective, comprehensive information has been assembled in the 

materials used,about its hazardous properties, fire hazards, safety appliances, safety measures 

incorporated in the plant, emergency procedures and finally regarding the constitution & 

responsibility of Emergency Rescue Team (Emergency Response & Management Team / Task Force). 

1.8.4 Methodology 

A major emergency occurring at a plant is one that may cause serious injuries, loss of life, extensive 

damage to property or environment or serious disruption inside or outside the plants. This may 



demand the rescue and relief measures on a war footing to handle it effectively and quickly. Within 

the high-risk technology industries, the need for well-planned measures should be self-evident. 

No matter how well a process is controlled and safeguarded by instruments and process safety 

procedures, it is inevitable that there is a residual risk, which is capable of causing a variety of 

emergencies. 

The Factories Act, 1948 as amended in the year 1987 under section 41B requires that every occupier 

shall draw up a Disaster Management Plan and detailed disaster control measures for his plant and 

make them know to the employees and to the general public living in the vicinity of the plant.  

Its objective is to reduce the severity of loss following particular hazardous incidents. At the same 

time, must be clearly understood that it is not a substitute for maintaining good standards for 

working consistently with the requirements of safety and health inside the plants. 

1.8.5 Level of disasters 

The Guidelines (NDMA Guidelines) categorize the levels of disasters into L0, L1, L2, & L3 based on 

the ability of various authorities to deal with them. In short, in order to facilitate the responses and 

assistances to States and Districts, the levels of disasters have been defined as follows. 

L0 level denotes normal times which will be utilized for close monitoring, documentation, prevention 

and preparatory activities. Training on search and rescue, rehearsals, evaluation and inventory 

updation for responseactivities will be carried out during this time. 

1.L1 level specifies disaster that can be managed at the District level, however, the State 

and Centre will remain in readiness to provide assistance if needed. 

2.L2 level disaster situations are those which require assistance and participation of 

State, mobilization of its resources for management of resources. 

3.L3 level disaster situation is in case of large scale disaster where the State and District 

authorities have been overwhelmed and require assistance from the Central 

Government for reinstating the State and District machinery as well as for rescue, relief, 

other response and recovery measures. In most cases, the scale and intensity of the 

disaster as determined by the concerned technical agencies like Indian meteorological 

department (IMD)/ Indian National Centre for Ocean Information Services (INCOIS) are 

sufficient for the declaration of L3 disaster. 

1.8.6 Information on risk evaluation preliminary hazard analysis 

The Disaster Management Plan describes the Organization & procedures for dealing with 

potential accidents arising from the operations of M/s. Shree Vallabh Chemical (Unit-II). 

Experience of accidents that have occurred in various other similar plants was considered in the 

preparation of this Plan especially material while handling synthetic organic chemical unit identical 

to this plant. This plan will need periodic review & modification following emergency exercise, or 

include any new information relating to changes to the facilities. 

This Plan is needed to respond to a variety of emergencies / disasters: 

i) Disasters due to emergency on account of: 

a. Fire or explosion 



b. Spillage 

a. Fire or explosion: The organization is handling Synthetic organic chemical 

industryunit, the fire, mainly due to fire in process equipments and electrical equipments 

such as transformers, DG sets etc.  

b. Spillage: Accidental spillage/leakage of material while handling of chemicals causing 

engulfment of workers. 

 

ii) Disaster due to natural calamities such as: 

a. Flood 

b. Earth quake  

c. Storm / cyclone 

d. Heat Waves 

 

a. Flood 

The southwest monsoon brings a humid climate from mid-June to mid-September. The 

average annual rainfall is around 674 mm (26.5 in).The nearest water body from the facility 

isBhadarRiver which is 3.4Kms away from the site.The heavy rainfall and water released 

from the Bhadar River may increase water level in the river bed creating flood situation. 

 

b. Earth quake 

This zone is classified as Moderate Damage Risk zone which is liable to MSK VII and also 7.8. The IS 

code assigns zone factor of 0.16 for Zone 3. 

A. Storm / cyclone 

Cyclones make impact by killing people, damaging property, crops and infrastructure. The 

area falls under category in which wind speed is 48-50m/sec. So the chances are there 

for storm & cyclone. 

 

B. Heat Waves 

During summer time, the temperature ranges between 24 °C and 42 °C,leading to severe 

heat wave conditions. This results in loss of life of many people particularly, homeless, 

gardeners, daily wagers who work out under direct sun, auto drivers, etc. 

 

iii) Disaster due to external factors such as:  

 

a. Sabotage, Civil Riots or War, Terrorism, air raid, etc. 

 

Sabotage, Civil Riots or War, Terrorism: No solution can be offered to eliminate either terrorist 

threats or planted bombs, but one can be well or badly prepared to cope with them when such 

incidents happen. It is essential for organizations to design and implement both good physical 

security and a comprehensive bomb threat response plan. 

The condition which create emergency. 

• Flood - The probability of the flood is moderate and intensity is low to moderate 

• Earthquake - This zone is classified as Moderate Damage Risk zone which is liable 

to MSK VII and also 7.8. The IS code assigns zone factor of 0.16 for Zone 3. 

• Cyclone causes stampede in crowd. 



• Storms causes stampede in crowd. 

• Bombarding during terrorist attack or war. 

• Political Violence- Kheda is politically an active city ever since the struggle for 

independence. The political culture of Kheda has been rapidly undergoing change and 

political violence cannot be ruled out. 

 

 

 

 

RECOMMENDATIONS 

Flood:  

• Introduce better flood warning systems 

• Modify homes and businesses to help them withstand floods nearby river side. 

• Construct buildings above flood levels 

• Protect wetlands and introduce plant trees strategically 

• Put up more flood barriers. 

 

Earthquake: 

• Find a clear spot away from buildings, trees, and power lines. Drop to the ground. 

• Don’t Rush Indoors  

• Stay Put remain there until the earth stops shaking 

• Remain Calm until the earth stops shaking 

 

Bridge Collapse: 

• Immediately call ambulance 

• Immediately call Police, NDRF & Municipal Commissionaire.  

• Stop movement across bridge. 

• Survey site and remove people from covered collapse material. 

 

Cyclone/Storm: 

• Immediately call ambulance & NDRF team. 

• Provide shelter for the victims and provide first aid on site. 

• Survey site and remove people from covered collapse material. 

 

Terrorist Attack/ Political Violence: 

• Don’t be panic and threatened. 

• Call the police, ambulance & District Collector. 

 

The above are the summarized results of an analysis of hazard, risk and disaster impact in Kheda. For 

more study of risk criteria please refer, Gujarat State Disaster Management Plan. 

 



The action plan responding to an emergency situation depends very much on the level of the 

emergency which, itself is defined by the consequences arising from the types of hazard identified.  

1.8.7 Disaster preparedness 

This section highlights the Organization for disaster preparedness. No plan will succeed without 

effective Disaster Management. Disaster Management Plan is a part and parcel of a good ON-SITE 

and OFF-SITE emergency plan, without which all resources, facilities etc., event available with us, 

cannot be put into services at a right time is the key factor in tackling an emergency. 

It is not possible to envisage and detail every action which should be taken in emergency and to 

harness the basic elements of emergency preparedness such as Gravity of emergency, 

Communication of information, on-site action for process and emergency controls, Mobilization of 

internal and external resources for fire and spillage etc. Emergency Organization is set up specifying 

duties and responsibilities of all to make best use of all resources and to avoid confusion while 

tackling the emergency. 

Disaster Management Plan / On-Site Emergency Plan highlight the flow of information and co-

operation among various action groups within the factory. Off-site Emergency Plan indicates various 

action groups at district levels which will get engaged in case of off-site emergency. 

Emergency organization and arrangement include: 

• Site Main Controller 

• Incident Controller  

• Service coordinator 

• Assembly Points 

• Emergency Control Centre 

• Medical Services & First Aid  

• Transport & Evacuation arrangements 

• Other arrangements etc. 

1.8.7.1 Emergency Organization 

This section is devised to suggest the organization for emergency preparedness. Key personnel to 

combat emergency are nominated with specific responsibilities according to set procedures and 

making best use of the resources available and to avoid confusion. Such key personnel include Site 

Main Controller, Incident Controller; Services Coordination includes Fire & Safety, Security, 

Engineering Services (Maintenance), Environment, Lab (QC/QA), HR & Admin, Account & Finance, 

Store & purchase and Process. 

1.8.7.2 Plant Assembly Points 

The assembly points will be selected considering the distance from the hazardous place, wind 

direction, capacity to accommodate the required number of people and availability of the other 

resources in  that area. In case of emergency, it will be necessary to evacuate all personnel from 

effective area except personnel who will be directly involved in dealing with the incident. On 

evacuation people will go to pre assigned assembly points, i.e. near main gate and other selected 

points. 



1.8.7.3 Emergency Control Centre (ECC) 

The emergency control center shall be situated in the plant, from which the operation to handle the 

emergency are directed and coordinated. The center will be equipped with all necessary emergency 

equipment, communication arrangement to receive and transmit information and directions from 

and to the incident controller and areas of the works as well as outside. 

The emergency contact numbers for the mutual aids like nearest police station, fire station, hospital, 

ambulance service etc. & list of emergency team members and various activity coordinators will be 

displayed at the emergency control center, security gate and other prominent locations. 

Emergency Control Centre Will Contain the Following Facilities: 

a. Adequate number of telephones for external & internal communication 

b. Plans of the location 

c. Stationeries 

d. Copies of the on-site and off-site emergency plans 

e. Firefighting equipment such as Fire extinguisher, fire hoses & nozzles etc. 

f. Safety equipments such as SCBA, gum boots, gloves, goggles, cover all etc. 

 

Trained personnel will always be available in these areas who can rush to the emergency point in 

shortest time. Warning system will always be kept in working order. Fire extinguishers of suitable 

types and hydrants will be provided at almost all the places of plant. The office building will act as an 

ECC. 

1.8.7.4 Medical Services and First Aid 

 

M/s. Shree Vallabh Chemical (Unit-II) will set up a First-Aid Centre in the Factory premises & will 

arrange pre-employment & periodic medical examination of the employees.  

An emergency vehicle will be available for evacuation and transportation of people to hospital, H.J. 

DoshiHospital, which is approx. 7.6 Km from the plant. 

The First aid team will play critical role in attending the victims in case of any accident. 

First Aid boxes & list of trained first-aider will be available at security Check Post. 

In case of any medical assistance other than first aid, the Admin In-charge/ Site- SHE representative 

will arrange for a vehicle to shift the casualty to the company accredited hospital, or call an 

ambulance to mobilize the casualty to the medical center/ hospital. 

First Aid boxes & first-aider list will be kept at security cabin.  In case of any medical assistance other 

than first aid, the Admin in charge/ Site- SHE  representative arrange for a vehicle to shift the 

casualty to the below mentioned hospital, or call an ambulance to mobilize the casualty to the 

medical center. 

1.8.7.5 Transport and Evacuation Arrangements 

In a major emergency, it will be necessary to evacuate personnel from affected areas and to further 

evacuate non-essential workers from areas likely to be affected should the emergency escalate.  



A siren will be provided to warn the people for the evacuation. The mode of siren for evacuation will 

be wailing pitch. On hearing the siren, people will disperse from the work area and will evacuate to 

safe assembly points. Proper instruction will be given to all the employees about the rising of siren 

and the emergencies. The same instructions will also be displayed at prominent places within the 

plant area. 

The employees would proceed to the predetermined assembly points on hearing the siren and the 

support staff / security forces would be instructed to divert the people away from the affected area 

and towards the assembly points. 

1.8.7.6 Communication and help from external emergency services 

Communication is a critical factor in handling an emergency. To control the situation by the earliest 

possible action, the practice should be that any employee can raise an emergency alarm. 

  



A siren will be provided to warn the people for the evacuation. The mode of siren for evacuation will 

be wailing pitch. Essential requirements are that there should be an adequate number of readily 

identified points from where the alarm can be raised and these needs to be clearly indicated by sign 

boards and by indications in the plans. 

In areas where there will be high level of noise (as the case here), it may be necessary to install more 

than one audible alarm transmitted or flashing lights, Automatic alarms may be considered 

appropriate on sites. 

The following help from external emergency services is shown below,  

• Fire brigade of the nearest area shall help the plant fire control team during fire at 
site. 

• Police station personnel shall help the company to maintain law & order, Traffic 
control & evacuation operations. 

• Nearest Hospital or Nursing home shall render emergency medical services to the 
company for the first aid & medical treatment during emergency. 

• District supply officer shall ensure continuous supply of essential items, medicines 
(Govt. Quota) and other emergency materials during emergency.  

 

1.8.7.7 Other Arrangements 

The details about Power Supply Interruption, Water Drainage, Electrical Supply etc. & Control 

arrangements shall be provided.  

Other Arrangements 

The details about Power Supply Interruption, Water Drainage, Electrical Supply etc. & Control 

arrangements shall be provided.  

For Emergency, Plant Operations and Emergency Lighting provisions will be made according to 

requirements. DG set will be provided as backup. 

Water Drainage 

In order to avoid difficulties of storm water distribution proper drainage to the storm water/rain 

water runoff system will be designed so as to protect the plant equipments, Building & offices. No 

area will submerge in the flood as adequate height has been provided to all installations such as 

utility block, office building, Process plant, warehouses & storage area has been provided with 

individual dyke. 

Electrical Supply 

As the fire protection system is safety related, it is mandatory that any electrical power supply for 

the control, Operation or instrumentation of the system shall be from an assured supply. During 

monsoon season the electrical circuit (conduit wiring) sometimes comes in contact with wet or 

structure (in case of any breakage, loose fittings), in such case there is probability of current leakage. 

Trade Waste Disposal 

Organization will be more concerned for environment protection and pollution abatement at all 

times. 



Provision will be made to dispose Solid wastes. The company will dispose off all solid waste in safe 

manner. 

1.8.7.8 Emergency Action 

Though it will be an impractical to describe all the foreseeable scenarios involving 

flammable/combustible materials and the suggested action for the same, some important ones are 

discussed here briefly. Even in identical incidents the right course of action may not necessarily be 

the same every time as the actual action will depend on the several factors, such as the place of 

incident, quantity of material involved, the amount of release, the nature of material, the wind 

direction, the wind velocity, temperature of surrounding, time of day, prevailing season and weather 

condition. 

In case of Fire  

In case of declaration of onsite emergency (Hearing of emergency siren), evacuate the area as per 

evacuation plan & exit signs on instruction of shift in-charge / incident controller as quickly as 

possible after safe shutdown of the plant. See that the wind direction is in opposite direction of 

assembly point by wind direction indicator. If not, change the assembly point. 

Following are the general guideline for emergency action. 

• Raise the alarm through nearest MCP  

• Inform security and shift in charge. 

• Carry nearest fire extinguisher & try to extinguish if possible. 

• Assemble emergency team and inform other emergency members. 

• Check the wind direction, then decide the assembly point and inform accordingly. 

• Warn the people nearby. 

• Attempt to isolate /extinguish the fire with the help of others with available 

appropriate extinguishers. 

• Arrange fire hydrant hose and try to cool surrounding  

• Cordon the area and try to shift the drum of flammable material. 

• Used foam generating nozzle and create foam to extinguish fire.  

• If fire beyond control call fire brigade after consultation with chief controller.  

• Cool the surrounding or remove flammable material if possible. 

• Take head count at site and inform to the chief controller. 

• Also take head count at the assembly point and tally. 

• Search for missing person if any. 

• Call for mutual aid members for help, if require. 

• Arrange for rescue, if required. 

 

In Case of spillage of materials while unloading & loading activity and equipment inside the 

factory premises: 

Special instruments for storing, Handling & emergency actions in case of spillage of materials are 

given separately in MSDS. 

Following are the general guideline for action: 



• Use PPE’s like SCBA/Gas mask/Respirator & evacuate the area. 

• Designated area will be provided for tanker parking. 

In case of declaration of onsite emergency (Hearing of emergency siren), evacuate the area as per 

evacuation plan & exit signs on instruction of shift in-charge / incident Controller as quickly as 

possible after safe shut down of the plant. See that the wind direction is in opposite direction of 

assembly point by wind direction indicator. If not, change the assembly point. 

In case of Flood / Earthquake: 

In case of natural calamity like flood, Strom or earth quake (remote possibility) or war like 

situation the management may seek outside help. The help may be for firefighting, 

Evacuation (of surrounding population), Medical treatment, shelter, food, transport or 

communications. 

Following are the general guideline for emergency action: 

• Close main valve 

• In case the cylinders are on the ground the same be shifted to storage shed to 

ensure that the floodwater shall not carry the cylinders. 

• Switch off electricity (main). 

• Assemble outside the office, away from Electric Poles & Wires. 

• Evacuate the areas after initiating (communication in working condition) off site 

organization. 

In case of War/Civil riots: 

Following are the general guideline for emergency action: 

• Intimate nearest police station & stimulate off site emergency plan 

• Stop unloading / loading operations (if any) 

• Intimate civil defense dept. about the situation 

• Security persons shall protect & control law & order. 

General action plan 

 

• All personnel handling the emergency should wear PVC suit / alkali suit, 

gumboot, PVC hand gloves, PVC goggles. 

• Isolate the sources of supply. 

• Cordon off the area.  

• Avoid the entry of unnecessary people. 

• Start barricading the area with sand / earth. 

• Flush the affected body parts with plenty of water and seek medical help. 

 

1.8.7.9 Evacuation Plan 

On hearing the siren all employees shall evacuate the area by safely closing down all operation as 

per instructions from their Incident Controller or in nighttime Shift supervisor. After gathering at 

assembly points, shift-in-charge should take the roll call & ensure that no person is left trapped. 

The Rescue Coordinator or Guard (who is inside the plant for duty) shall ensure that none is trapped 

inside the plant. Security guards shall ensure total evacuation.  



Main gate will be used for movement of personnel, movement of rescue, medical aid. 

1.8.7.10 Traffic Control 

The Security In-charge or Guard shall contact Service Coordinatorand shall make himself available at 

main gate for traffic control till local authorities help is available.  

Unwanted traffic and public gathering shall be controlled & avoided by security personnel till local 

help from police is available. 

1.8.7.11 Public Relations 

Inevitably a major incident will attract the attention of the press, television and radio services and 

anxious inquiries from friends and relatives will be flooding the factory. It is essential to make 

arrangements for authoritative release of information to them. SMC/IC who is familiar with 

procedures of dealing with such situations, shall take charge of public Relations, information etc. He 

will be the sole authoritative source of information to the news media and others. 

Declaration of cessation of emergency 

 

The Service coordinator (Emergency Fire, Rescue & Security Co-coordinators etc.) will not signal the 

end of the emergency until he is satisfied that all the spillage are arrested or fires are extinguished 

and there is no risk of re-ignition (in case of fire). In the case of gas, the all clear will be declared only 

when the source of emission has been effectively isolated and gas clouds dispersed well below safe 

level. Even when the all clear Signal has been given, great care is needed while entering affected 

areas and no work in connection with salvage, collection of evidence should be commenced until a 

thorough examination of the area has been carried out. The siren code will follow for declaring the 

cessation of an emergency. Sources of leakage, fire, and explosion and so on, until it has been 

established that no materials remain where they could be ignited. All clear signed shall be given by 

SMC / Incident Controller. 

Plan appraisal and updating 

The matters relating to review effectiveness of emergency planning should cover: 

Time limit, which is essential for rescuing and evacuating personnel from the scene or confined 

space for carrying out any emergency measures. It is essential to check whether pre-determined 

time limit has been met and if not the impediments for it should be identified. For example, if 15 

minutes is fixed for evacuating the people from confined space, it may be reduced to 10 minutes, if 

considered necessary for the safe evacuation. 

To check the quantum of emergency, equipments like firefighting equipment, personnel protective 

equipment etc. are required to be provided in the critical areas whether it is adequate or not. Any 

changes made in the plant should also be made known to all. 

1.8.8 Safety and mitigating measures 

 

Safety Considerations in the design of M/s. Shree Vallabh Chemical (Unit-II) & important mitigating 

measures will be provided to contain and control the emergency are outlined below:- 

Fire Protection and Fire Fighting System 



 

The plant will be equipped with a comprehensive fire protection system. Following facilities will be 

provided for the fire protection:- 

• Fire Water Supply 

• Fire Hydrant system, Fire sprinkler system with smoke/fire detectors 

• Water Pump (Hydrant Pump) 

• Portable Fire Extinguishers(DCP, mechanical foam  and  CO2 types with sand 

buckets) 

 

 

Equipments and Process safety 

• Control of noise emissions may include the use of silencers for fans, room enclosures for 

mill operators, noise barriers, and, if noise cannot be reduced to acceptable levels, adopt 

personal hearing protection. 

• An enclosure covered from all sides and should have a venting arrangement along with a 

bag filter. 

• Storage tanks containing hazardous materials will be located away from the plant. 

• Provision for delay start warning (Audio/visual) to be followed 

• Provision for Machine guard system as per requirement either fixed or interlocked. 

• The fire-fighting system and equipment will be tested and maintained as per relevant 

standards. 

• Safety measures in the form of Do’s and Don’ts will be displayed at strategic locations 

especially in local language. 

• Post emergency planning 

• Assess the situation from safety & production angle. 

• Re-start the plant in the standard sequence. 

• All evidences should be collected & accident should be investigated. 

 

1.8.8.1 Health, Safety and Environmental Protection 

Company committed to achieving environmental, health & safety (EHS) excellence. This is a 

responsibility of management & employer in all function. Company will strive to provide a safe and 

healthy working environment & the communities in which we do business. Our programs must 

combine clear leadership by management, the participation of all employees and functions, and the 

use of appropriate technology in developing and distributing company products & services. 

 

Requirements 

• Comply with applicable environmental, health, & safety laws and regulations. 

• Take appropriate measures to prevent workplace injuries & illness, and to provide 

employees with a safe & healthy working environment. Consider evolving industry 

practices, regulatory requirements and social standards of care. 

• Eliminate unreasonable, risk form facilities, products, services and activities. 

• To the extent practicable, reduce the use  



• Research and where appropriate, implement advanced technology, design and 

production facilities, products, services & activities. 

• Research and where appropriate, implement advanced technology in the design, 

production and services and to prevent pollution and conserve, recover and recycle 

raw material. 

1.8.8.2 Employee responsibility 

• Follow the policy and applicable laws and regulation to protect your own health and 

safety as well as that of other workers, the public and the environment. 

• Present ideas that support the goals of policy. 

• Promptly report concerns about possible violation of this policy to the persons listed 

or to your manager. 

 

Additional responsibility of leaders: 

It will make sure this policy is part of an overall policy compliance program as described. The person 

will: 

• Consult with adequacy of their health, safety and environmental programs. 

• Implement monitoring and auditing system at the plant and business levels designed 

to detect violations & assure compliance with law and this policy. 

• Regularly evaluate the effectiveness of managers & other senior employees on their 

implementation of this policy and environmental, health & safety programs. 

 

Managers responsible for a facility, activity, product or service will: 

• Communicate responsibility with employees, communities, customers and 

government agencies regarding environmental health and safety issue. 

• Cooperate with the public, government and other interested parties to develop 

appropriate regulatory and public policies that protect employee and public health 

and the environment. 

• Implement effective programs, training and best practices for health, safety and 

environment protection and for the elimination or reasonable reduction of materials. 

• Regularly assess plant operations & management. Establish measurements to 

ensure compliance with this policy and applicable laws & regulations, when 

appropriate; review assessment results with environmental programs. 

• Ensure that an employee with EHS responsibilities is appropriately screened before 

appointment and that continued appropriateness for their position is periodically 

reviewed. 

• Develop appropriate program for safety reviews of new and redesigned products 

prior to sale and distribution to customers. Monitor after-sale safety performance to 

identify and address significant product safety issues. 

• Work cooperatively with, contractors, business partners & suppliers to ensure that 

our relationships with them are supportive of this policy. 

• Promptly report to medical Services, Environmental Program & your assigned legal 

counsel any, 

• Emergency evacuation, communicable disease or other serious health indent. 

• Work related employee facilities & other serious safety incidents requiring a report to 

a governmental agency. 



• Information regarding a report to a governmental agency or any governmental 

allegations of substantial violations of environmental laws or regulations. 

• Legal proceedings alleging significant property damage or personal injury from 

environmental contamination or exposure to dust & other information requested by 

medical services or Environmental programs. 

 

1.8.8.3 Training and rehearsing 

All employees should know the details of Disaster Management plan and they must receive initial 

training in emergency procedures. Then, at suitable intervals this knowledge must be exercised and 

the basic plan reviewed and brought up-to-date. It is essential to establish the necessary confident 

volunteers and better expertise, so the individuals can carry out their allocated duties. Rehearsal of 

evacuation should be regularly carried out efficiently and should cause minimum disruption to the 

normal activities.  As per industrial best practice Mock Drill should be conducted six monthly. 

An after-mock drill report may be prepared detailing the lacunas & strong points so as to make 

improvements in the emergency action plan. 

EMERGENCY MANAGEMENT CHART 

EMERGENCY MANAGEMENTCHART 



 

  



IMPORTANT TELEPHONE NUMBERS 

SN Service Telephone no. 

1  District Collector (DC) 0268 2553334 

2  Police Commissioner 0268-2550150 

3  Superintendent of Police (SP) 0268-2550250 

4  Fire station, Kothariya Main Road  098245 95628 

5  kheda civil hospital, Kheda 02684 224932 

6  
Indian Red Cross Society Blood 

Center, Nadiad, Kheda 
0268 2566944 

 

tel:0268%202566944

