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1.1 RISK ASSESSMENT & DISASTER MANAGEMENT 

M/s. Sun Particle Board Pvt. Ltd. proposes to expand its existing Particle Board manufacturing unit by 

capacity enhancement of “Particle Board” from 1500 MT/month to 2400 MT/month and addition of new 

products Synthetic Organic resins (bonding glue) @850 MT/month, at S. No. : 441/P 1 & 2, Haripar-Kerala 

Road, Village- Bela (Rangpar),-363642, Dist.& Tal. : Morbi (Gujarat).It has been noticed that 10 chemicals out 

of 15 chemicals of proposed project are hazardous in nature as per MSIHC rules 1989. These hazardous 

materials will be received in liquid storage tank by road truck and stored in designated areas of raw materials 

storage. All safety measures will be provided at design level with all required safety system for the specific 

chemicals to prevent the associated hazards & risks. Based on the data furnished and the study of the 

installation, certain hazards have been identified and their consequences are modeled mathematically using 

ALOHA software. Mapping of various scenario are with hazardous distances and safe distances are drawn on 

site plan for easy understanding of the consequences of the accident/ incident.   

The study indicates that possible hazards associated with the plant are confined either to the storage area or 

plant premises. Various hazardous scenarios have been identified for Risk Assessment and the consequences 

are modeled. The details of present RA study have been described in the subsequent sections of this chapter 

under respective headings. 

As the project is of the organic chemical manufacturing industry, the scope of the work has been determined 

with following consideration of probable hazards & associated risk: 

 10 Materials of concern are those included in schedules of MSIHC rules as hazardous substance,  

 All raw materials are to be stored in Drum, Bags, SS tank in RM storage area, 

Considering the above facts of proposed project the scope of present study has been determined as 

described below.  

The primary scope of the present study is limited to: 

 Identification of major areas of hazards related with storage area only; 

 Identification of failure cases in the storage area,  

 Consequence analysis of probable risks of the identified failure cases,  

 The study of consequence analysis for handling & storage activities of bulk hazardous chemicals of 

the proposed project.  

 

Risk assessment including prediction of the worst-case scenario and maximum credible accident scenarios 

has been carried out. The worst-case scenario has been taken into account the maximum inventory of 

storage at site at any point of time. The risk contours has been plotted. Based on the same, proposed 

safeguard measures including On-Site/Off-Site Emergency Plan has been provided. 

The processing operations & detailed plant operation hazards of chemicals & operation are not covered 

under the scope of the present RA study. Raw materials used in industry to manufacture the products and 

hazardous raw materials identified as per MSIHC rules 1989 are mentioned in earlier section of the report. 

Table 1.1: Hazardous Chemicals Considered for Consequences Analysis 

Sr. No Raw Materials 
Quantity 

MT/ Month 
MSIHC Rules 
applicability 

Hazard 
Corrosive, toxic, fire 

1 Formic Acid 0.55 Sch-I,part -II,287 Corrosive Flammable Liquid 

2 Formaldehyde 20.00 Sh-I,Part-II,285 Corrosive ,Toxic and fire 

3 Aqueous ammonia 0.50 Sch-I,part -II,31 Non-Flammable Gas  

3 N-butyl alcohol 3.00 Sch-I,part -II,412 Flammable Liquid 
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1.2 HAZARD IDENTIFICATION AND RISK ASSESSMENT 

 
1.2.1 PROBABLE HAZARDS &RA METHODOLOGY OF CONSEQUENCE ANALYSIS 
Risk involves the occurrence or potential occurrence of some accident consisting of an event or sequence of 

events. The most dangerous hazards in industries associated either or all of storage, handling, transportation 

and production facilities are undoubtedly those associated with the loss of containment of volatile products 

and their subsequent dispersion & ignition. These hazards can have minor to serious consequences based on 

the quantity & quality of materials released in to the atmosphere/air. Hence, to determine the probable loss 

due to the hazards, necessary & suitable analysis are required to be done for determination of severity of 

consequences resulted from the hazards. Such analysis is known as Consequences analysis. Consequence 

analysis provides quantitative information on the risk and potential hazards that could be caused by 

dispersion, fire and blasts. With this information, it is possible to improve the original design, incorporate 

mitigation measures, or devise hazard and management strategies to keep the risk at acceptable levels. 

Following Figure portrays conceptual framework of any quantitative risk analysis. 

Figure 1.1: Conceptual Activities: Hazard Study and Risk Analysis 

 
 

The descriptions of the subtasks of various phases involved in risk analysis are detailed below: 

MCA stands for Maximum Credible Accident or in other words, an accident with maximum damage distance, 

which is believed to be probable. MCA analysis does not include quantification of the probability of 

occurrence of an accident. In practice the selection of accident scenarios for MCA analysis is carried out on 

the basis of engineering judgment and expertise in the field of risk analysis especially in accident analysis. A 

disastrous situation is the outcome of fire, explosion or toxic hazards in addition to other natural causes that 

eventually lead to loss of life, property and ecological imbalances.  

MCA analysis encompasses defined techniques to identify the hazards and compute the consequent effects 

in terms of damage distances due to heat radiation, toxic releases, vapour cloud explosion etc. A list of 

probable or potential accidents of the major units in the complex arising due to use, storage and handling of 

the hazardous materials are examined to establish their credibility. Depending upon the effective hazardous 

attributes and their impact on the event, the maximum effect on the surrounding environment and the 

respective damage caused can be assessed.  
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1.2.2 PROBABLE HAZARDOUS DUE TO RELEASE OF HAZARDOUS SUSTANCE 
As it has been described above, major hazards are associated with storage area & unloading area. The cause 

of hazards is thus determined to be leak from storage area, storage vessel/containers through hole or 

connected pipeline for transfer to the plant. Hence, for further evaluation of hazards, identification of 

probable hazards from leakage has been studied from cause effect network diagram. 

With reference to the properties and storage conditions, two primary types of incidents can occur in the 

storage & unloading area. These incidents are identified to be fire or toxic vapour dispersion or both. In case 

of fire, the raised temperature of the storage vessels can also under go BLEVE and will thus result in fireball 

& pool fire. In all case of bulk storage & unloading activities of 4 hazardous chemicals, toxic vapour 

dispersion has been found necessary to explore for further study. Also it has been felt necessary to assess 

the risk of fire scenarios for 4 flammable hazardous chemicals as identified earlier. The detail explanation of 

the two probable hazards with their further classification has been described in subsequent paragraphs. 

A) Toxic and fire hazard 

Dispersion is a term used to include moving and spreading. A dispersing vapour cloud will generally move in 

a downwind direction and spread (diffuse) in a crosswind and vertical direction. (Crosswind is the direction 

perpendicular to the wind.) A cloud of gas that is denser or heavier than air (called a heavy gas) can also 

spread upwind to a small extent. The dispersion can be in form of toxic vapours clouds or flammable cloud 

depending on the nature of risk of the dispersed cloud.  

The toxic vapour cloud is the type of a vapour cloud in which the concentration of the chemicals may be 

harmful to human health or other living being. The toxic effects of such cloud depend on the concentration 

of chemical vapour in it and its toxicity. The flammable area is the part of a vapour cloud where the 

concentration is in the flammable range, between the Lower and Upper Explosive Limits (LEL and UEL). 

These limits are percentages that represent the concentration of the fuel (that is, the chemical vapour) in the 

air. If the chemical vapour comes into contact with an ignition source (such as a spark), it will burn only if its 

fuel-air concentration is between the LEL and the UEL, because that portion of the cloud is already pre-mixed 

to the right mixture of fuel and air for burning to occur. 

B) Fire Hazards 

A fire is a complex chain reaction where a fuel combines with oxygen to generate heat, smoke, and light. 

Most chemical fires will be triggered by one of the following ignition sources: sparks, static electricity, heat, 

or flames from another fire.  

There are several properties that measure how readily and how easily a chemical will catch on fire. Herein 

after three of these properties: volatility, flash point, and flammability limits are discussed as necessary. 

 Volatility is a measure of how easily a chemical evaporates. A flammable liquid must begin to 

evaporate—forming a vapour above the liquid—before it can burn. The more volatile a chemical, the 

faster it evaporates and the quicker a flammable vapour cloud is formed. 

 The flash point is the lowest temperature where a flammable liquid will evaporate enough to catch on 

fire if an ignition source is present. The lower the flash point, the easier it is for a fire to start. 

 Flammability limits, also known as the Lower Explosive Limit (LEL) and the Upper Explosive Limit (UEL), 

are the boundaries of the flammable area of a vapour cloud. These limits are percentages that 

represent the concentration of the fuel/ chemical vapour in the air. If the chemical vapour comes into 

contact with an ignition source, it will burn only if its fuel-air concentration is between the LEL and the 

UEL. 
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While ALOHA cannot model all the complex processes that happen in a fire (like the generation and 

distribution of by products), it can predict the area where the heat radiated by the fire called thermal 

radiation could be harmful. Thermal radiation is the primary hazard associated with fires. However, it is also 

important to consider the hazards associated with any secondary fires and explosions that may occur. In 

present study risk assessment modeling has been done for fire hazards for 2 flammable chemicals only. 

1.2.3 HAZARD SCENARIOS SELECTED FOR RISK ASSESSMENT 
The typical diagram showing probable hazards along their sequence of occurrence & probable effects is 

already shown in above figure.  As it has identified, only fire and hazardous vapour cloud dispersion and toxic 

dispersion are anticipated from the proposed project, consequences analysis has been done for fire & 

dispersion. 

1.2.4 SOURCE & MODELS FOR RISK ASESSMENT 
Based on the judgement for most probable hazardous toxic dispersion model has been considered for four 

chemicals (Formic Acid, Formaldehyde, Aqueous Ammonia and n-butyl alcohol). The probability of 

flammable & explosive hazardous has been found very rare and hence are not considered, The details of 

consequences analysis are described in the below paragraphs. 

Figure 1.2: Evaluation of the Effects and Consequences of Major Accidents in Industrial Plants 

 
Source:  Joaquim Casal; Elsevier 

The Consequences analysis involves ordering and ranking of various sections in terms of potential 

vulnerability. The input requirements for Consequences analysis are: 
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 Detailed design parameters for storage & Transfer 

 Physical & chemical properties of all the chemicals 

 Weather Condition 

 Location of site, plant layout & plant condition 

The following steps are involved in Consequences analysis: 

 Identification of potential hazardous process units, storage sections and representative failure cases 

from the vessels and pipelines 

 Visualization of chemical release scenarios 

 Consequence Analysis for computation of damage distances for the release cases through 

mathematical modelling. 

1.2.5 CONSEQUENCES ANALYSIS 
1.2.5.1 Levels of Concern (LOCs) for Consequences Analysis 
In modelling of consequences of a hazard, a Level of Concern (LOC) is a threshold value of a hazard (toxicity, 

flammability, thermal radiation, or overpressure); the LOC is usually the value above which a threat to 

people or property may exist. 

 Thermal Radiation Levels 

A Thermal Radiation (radiation intensity as kW/m2) Level of Concern (LOC) is a threshold level of thermal 

radiation, usually the level above which a hazard may exist. While modelling a fire scenario, the 

threshold values (measured in kilowatts per square meter and denoted as kW/m2) are considered to 

create the threat zones are as below. 

The thermal radiation effects that people experience depend upon the length of time they are exposed 

to a specific thermal radiation level. Longer exposure durations, even at a lower thermal radiation level, 

can produce serious physiological effects. However for plotting the hazards contour three level of 

thermal radiation have been selected, which are 10 kW/m2 indicating lethality within 60 seconds, 5 

kW/m2 indicating 2nd degree burn within 60 seconds and 2 kW/m2 indicating pain within 60 seconds. 

After preparing the threat zone probable effects of other potential thermal radiation level have also 

been studied and tabulated. 

 Toxic Vapour  

 IDLHs 

IDLH (immediately dangerous to life or health) is defined as a situation "that poses a threat of 

exposure to airborne contaminants when that exposure is likely to cause death or immediate or 

delayed permanent adverse health effects or prevent escape from such an environment."  

 TWA 

TWA is the average exposure over a specified period of time, usually a nominal eight hours 

(TWA8hrs). This means that, for limited periods, a worker may be exposed to concentrations 

higher than the PEL, so long as the average concentration over eight hours remains lower. A 

TWA limit is one that addresses the average exposure over 8 Hr. period of maximum exposure 

during a day of works.  

 STEL 
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A short-term exposure limit (STEL) is the acceptable average exposure over a short period of 

time, usually 15 minutes as long as the time-weighted average is not exceeded. STEL is 

a term used in occupational health, industrial hygiene and toxicology. 

 ERPG 

Emergency Response Planning Guidelines (ERPGs) are exposure guidelines designed to anticipate 

health effects from exposure to certain airborne chemical concentrations. 

The three ERPG tiers are defined as follows: 

 

 ERPG-3 is the maximum airborne concentration below which nearly all individuals could be exposed for 

up to 1 hour without experiencing or developing life-threatening health effects. 

 ERPG-2 is the maximum airborne concentration below which 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-1 is the maximum airborne concentration below which nearly all individuals could be exposed for 

up to 1 hour without experiencing other than mild transient health effects or perceiving a clearly 

defined, objectionable odor. 

 Levels of Concern (LOC) FIR Consequences Analysis  

The above mentioned Levels of Concern (LOC) for toxic dispersion are presented below and tabular form. 

Sr.No. Chemical Toxic Exposure Limit 

IDLH TWA8Hr STEL ERPG1 ERPG 2 ERPG 3 

1.  Formic Acid 30 ppm 5 ppm NA 3 ppm 25 ppm 250 ppm 

2.  Formaldehyde 20 ppm 0.75 ppm 2 ppm 1 ppm 10 ppm 40 ppm 

3.  Aqueous  Ammonia 300 ppm 50 ppm 35 ppm 25 ppm 150 ppm 1500 ppm 

4.  n-butyl alcohol 1400 ppm 100 ppm NA NA NA NA 

(Note: 1, 2, 3 any guideline value like ERPG or PAC (only when IDLH and TWA Not available) 

 

1.2.5.2 Inputs for Consequences Analysis  
 COMMON INPUTS: 

SITE DATA: ATMOSPHERIC DATA: 

 Location: MORBI, INDIA 

 Building: unsheltered single storied 

 Time: February 15, 2018  1223 hours ST 
(using computer's clock) 

 ATMOSPHERIC DATA: (MANUAL INPUT OF 
DATA)  

 Wind: 2.49 meters/second from NE at 3 meters 

 Ground Roughness: urban or forest       

 Cloud Cover: 5 tenths 

 Air Temperature: 25.37° C               

 Stability Class: B 

 No Inversion Height                     

 Relative Humidity: 50% 
 

 
 Common Data Input: 
 Properties 

Sr.No. Chemical Name Molecular 
Weight 

Ambient BP oC Ambient Saturation 
Concentration 

Vapor Pressure at 
Ambient 
Temperature 
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1.  Formic Acid 46.03 g/mol 100.4° C 57,378 ppm or 5.74% 0.057 atm 

2.  Formaldehyde 30.03 g/mol 96.0° C 18.5 ppm or 0.0019% 1.84e-005 atm 

3.  
Aqueous 
ammonia 

17.03 g/mol -33.5° C 
1,000,000 ppm or 
100.0% 

greater than 1 
atm 

4.  N-butyl alcohol 74.12 g/mol 118.7° C 9,169 ppm or 0.92% 0.0091 atm 

 
 Source Details Input: 

A. Tank Source 

Sr.No. Chemical Name Details of Tank 
Failure 

Details of 
Opening  

Tank Dia 
(Meter) 

Tank 
Length 
(Meter) 

Tank 
Volume 
(Litter) 

Internal 
Temp 

Worst Case 

1.  Formaldehyde SS tank 1 inches 2.66 3.6 20,006 25.37° C 

MCA 

1.  Formaldehyde SS tank 0.2 inches 2.66 3.6 20,006 25.37° C 

 

B. Puddle /Direct Source 

Sr.No. Chemical Name Mode of 
Release & 
Condition 

Puddle Area m2 Puddle Volume 
(Litter) 

Internal 
Temp 

Worst Case 

1.  Formic Acid Puddle 110 550 25.37° C 

2.  Aqueous ammonia Puddle 100 500 -33.5° C 

3.  N-butyl alcohol Puddle 600 3000 25.37° C 

MCA 

1.  Formic Acid Puddle 40 200 25.37° C 

2.  Aqueous ammonia Puddle 40 200 -33.5° C 

3.  N-butyl alcohol Puddle 40 200 25.37° C 

 

 Model Source Strength Data: 

A. Formic Acid 

SOURCE STRENGTH: Scenarios: Burning Puddle / Pool Fire 

SOURCE STRENGTH: WORST CASE Scenarios: 

 Burning Puddle / Pool Fire 

 Flame Length: 4 meters                  

 Burn Duration: 14 minutes 

 Burn Rate: 47.3 kilograms/min 

 Total Amount Burned: 667 kilograms 

SOURCE STRENGTH: MCA Scenarios: 

 Burning Puddle / Pool Fire 

 Flame Length: 3 meters                  

 Burn Duration: 14 minutes 

 Burn Rate: 17.2 kilograms/min 

 Total Amount Burned: 243 kilograms 

SOURCE STRENGTH: Scenarios: Evaporating Puddle 

 Max Average Sustained Release Rate: 4.25 
kilograms/min (averaged over a minute or 
more) 

  Total Amount Released: 250 kilograms 

 Max Average Sustained Release Rate: 1.62 
kilograms/min (averaged over a minute or 
more) 

  Total Amount Released: 95.9 kilograms 

 

B. Formaldehyde 

SOURCE STRENGTH: Scenarios: Formaldehyde 
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SOURCE STRENGTH: WORST CASE Scenarios: 

 Chemical Mass in Tank: 141 tons         

 Tank is 100% full 

 Circular Opening Diameter: 1 inches 

 Opening is 0 meters from tank bottom 

 Ground Type: Concrete                   

 Ground Temperature: equal to ambient 

 Max Puddle Area: 20 square meters 

 Release Duration: ALOHA limited the duration 
to 1 hour 

 Max Average Sustained Release Rate: 0.166 
grams/min (averaged over a minute or more)  

 Total Amount Released: 9.86 grams 

 Note: The chemical escaped as a liquid and 
formed an evaporating puddle. 

 The puddle spread to a diameter of 5.0 
meters. 

SOURCE STRENGTH: MCA Scenarios: 

 Chemical Mass in Tank: 141 tons         

 Tank is 100% full 

 Circular Opening Diameter: 0.2 inches 

 Opening is 0 meters from tank bottom 

 Ground Type: Concrete                   

 Ground Temperature: equal to ambient 

 Max Puddle Area: 20 square meters 

 Release Duration: ALOHA limited the duration 
to 1 hour 

 Max Average Sustained Release Rate: 0.167 
grams/min (averaged over a minute or more)  

 Total Amount Released: 7.57 grams 

 Note: The chemical escaped as a liquid and 
formed an evaporating puddle. 

 The puddle spread to a diameter of 5.0 
meters. 

 

C. Aqueous Ammonia 

SOURCE STRENGTH: Scenarios: Aqueous Ammonia 

SOURCE STRENGTH: WORST CASE Scenarios: 

 Evaporating Puddle (Note: chemical is 
flammable) 

 Puddle Area: 100 square meters 

 Puddle Volume: 500 liters 

 Ground Type: Concrete                   

 Ground Temperature: 25.37° C 

 Initial Puddle Temperature: -33.5° C 

 Release Duration: 4 minutes 

 Max Average Sustained Release Rate: 149 
kilograms/min (averaged over a minute or 
more)  

 Total Amount Released: 341 kilograms. 

SOURCE STRENGTH: MCA Scenarios: 

 Evaporating Puddle (Note: chemical is 
flammable) 

 Puddle Area: 40 square meters           

 Puddle Volume: 200 liters 

 Ground Type: Concrete                   

 Ground Temperature: 25.37° C 

 Initial Puddle Temperature: -33.5° C 

 Release Duration: 4 minutes 

 Max Average Sustained Release Rate: 59.9 
kilograms/min (averaged over a minute or 
more)  

 Total Amount Released: 136 kilograms. 

 

D. N-Butyl alcohol 

SOURCE STRENGTH: Scenarios: Burning Puddle / Pool Fire 

SOURCE STRENGTH: WORST CASE Scenarios:  

 Burning Puddle / Pool Fire 

 Flame Length: 25 meters                 

 Burn Duration: 2 minutes 

 Burn Rate: 1,480 kilograms/min 

 Total Amount Burned: 2,411 kilograms 

SOURCE STRENGTH: MCA Scenarios:  

 Burning Puddle / Pool Fire 

 Flame Length: 9 meters                  

 Burn Duration: 2 minutes 

 Burn Rate: 98.8 kilograms/min 

 Total Amount Burned: 161 kilograms 

SOURCE STRENGTH: Scenarios: Evaporating Puddle 

SOURCE STRENGTH: WORST CASE Scenarios:  

 Max Average Sustained Release Rate: 5.95 
kilograms/min (averaged over a minute or 
more)  

 Total Amount Released: 338 kilograms 

SOURCE STRENGTH: MCA Scenarios:  

 Max Average Sustained Release Rate: 450 
grams/min (averaged over a minute or more)  

 Total Amount Released: 25.6 kilograms 
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1.2.5.3 OUTCOME OF CONSEQUENCES ANALYSIS 
Table 1.2: Result of Consequences Analysis for Thermal Radiation from Pool Fire 

Sr. 
No. Chemical  

Thermal radiation from Pool Fire (kW/m2), Distance in Meter 

37.5 25.0 19.0 12.5 10.0 5.0 4.5 2.0 1.6 

Worst Case Scenarios: For Total Quantity Stored Quantity (Drum) 

1 Formic Acid <10 <10 <10 <10 <10 <10 <10 <10 <10 

2 n-butyl alcohol 18 23 27 35 39 56 59 86 96 

MCA Scenarios: For Unit Storage Quantity (Drum) 

1 Formic Acid <10 <10 <10 <10 <10 <10 <10 <10 <10 

2 N-butyl alcohol <10 <10 <10 12 13 18 19 26 28 

Effects of Thermal Radiation from Pool Fire: 

 37.5: Damage to process equipment, 100% lethality in 1 min. 1% lethality in 10 sec. 

 25.0: Minimum energy required to ignite wood at indefinitely long exposure without a flame, 50% 

Lethality in 1 min. significant injury in 10 sec. 

 19.0: Maximum thermal radiation intensity allowed on thermally unprotected adjoining 

equipment 

 12.5: Minimum energy to ignite with a flame; melts plastic tubing, 1% lethality in 1 min. 

 10: potentially lethal within 60 sec 

 5: 2nd degree burns within 60 sec 

 4.5: Causes pain if duration is longer than 20 sec, however blistering is un-likely (First degree 

burns)  

 2: pain within 60 sec 

 1.6: Causes no discomfort on long exposures  

       (Source: Techniques for Assessing Industrial Hazards by World Bank) 

 
Table 1.3: Result of Consequences Analysis for Area of Toxic Vapour Dispersion 

Sr. 
No. 

Chemical Toxic Dispersion Distance in Meter 

IDLH TWA8Hr STEL ERPG1 ERPG 2 ERPG 3 

Worst Case Scenarios: For Total Quantity Stored(Drum, SS Tank) 

1 Formic Acid 61 152 NA 196 67 14 

2 Formaldehyde <10 <10 <10 <10 <10 <10 

3 Aqueous  Ammonia 191 445 518 594 266 86 

4 n-butyl alcohol 14 15 NA NA NA NA 

MCA Scenarios: For Unit Storage Quantity (Drum, SS Tank) 

1 Formic Acid 38 96 NA 123 42 <10 

2 Formaldehyde <10 <10 <10 <10 <10 <10 

3 Aqueous  Ammonia 122 292 346 404 172 55 

4 n-butyl alcohol <10 <10 NA NA NA NA 

(Note: NA- Values not available for the chemicals.) 

 
Table1.4: Result of Consequences Analysis for Flammable Area of Vapour Cloud 

Sr. 
No. 

Chemical 
Flammable Vapour Cloud Dispersion, (kW/m2), Distance in Meter 

10% LEL 60% LEL LEL UEL 

Worst Case Scenarios: For Total Quantity Stored (Drum, SS Tank) 

1 Formic Acid <10 <10 <10 <10 
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Sr. 
No. 

Chemical 
Flammable Vapour Cloud Dispersion, (kW/m2), Distance in Meter 

10% LEL 60% LEL LEL UEL 

2 Formaldehyde <10 <10 <10 <10 

3 Aqueous  Ammonia 22 <10 <10 <10 

4 n-butyl alcohol 14 14 14 14 

MCA Scenarios: For Unit Storage Quantity (Drum, SS Tank) 

1 Formic Acid <10 <10 <10 <10 

2 Formaldehyde <10 <10 <10 <10 

3 Aqueous  Ammonia 14 <10 <10 <10 

4 n-butyl alcohol <10 <10 <10 <10 

 

THREAT ZONE CONTOUR FOR OUTCOME OF CONSEQUENCES ANALYSIS:  

A. Formic Acid 

Ethylene Oxide: Toxic Vapour Dispersion Worst Case & MCA: 

Worst Case MCA 
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Formic Acid Worst case Burning Puddle / Pool Fire (550 Lit) & MCS Burning Puddle / Pool Fire (200 Lit): 

Note: Threat zone was not drawn because effects of near-field patchiness make dispersion predictions less 

reliable for short distances. 

 

Formic Acid Worst Case (550 Lit) & MCA (200 Lit): Flammable Area of Vapor Cloud 

Note: Threat zone was not drawn because effects of near-field patchiness make dispersion predictions less 

reliable for short distances. 

 

B. Formaldehyde 

Formaldehyde Worst Case (20000 Lit) & MCA (20000 Lit): Toxic Vapour Dispersion: 

Note: Threat zone was not drawn because effects of near-field patchiness make dispersion predictions less 

reliable for short distances. 

Formaldehyde Worst Case (20000 Lit) & MCA (20000 Lit): Flammable Area of Vapor Cloud  

Note: Threat zone was not drawn because effects of near-field patchiness make dispersion predictions less 

reliable for short distances. 

 

C. Aqueous Ammonia 

Ammonia: Toxic Vapour Dispersion: Worst Case & MCA:  

Worst Case  MCA 
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Ammonia: Flammable Area of Vapor Cloud Worst Case & MCA:  

Note: Threat zone was not drawn because effects of near-field patchiness make dispersion predictions less 
reliable for short distances. 

 

D. N-butyl alcohol  

N-Butyl Alcohol Burning Puddle / Pool Fire Worst case & MCS: 

N-Butyl Alcohol Worst Case (3000 Lit): 

 
 

N-Butyl Alcohol MCA (200 Lit): 
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  N-Butyl Alcohol Worst Case (3000 Liter) & MCA (200 Liter): Toxic Vapour Dispersion:  

Note: Threat zone was not drawn because effects of near-field patchiness make dispersion predictions less 

reliable for short distances. 

 

  N-Butyl Alcohol Worst Case (3000 Lit) & MCA (200 Lit): Flammable Area of Vapour Cloud:  

Note: Threat zone was not drawn because effects of near-field patchiness make dispersion predictions less 

reliable for short distances. 

1.2.6 SAFETY MEASURE 
1.2.6.1 SAFETY MEASURES FOR FORMALDEHYDE 
 General Description 

 Poisonous gases like carbon dioxide, carbon monoxide, formamide are produced if formaldehyde 

cathes fire. 

 A colorless aqueous solution of formaldehyde, which is a gas at ordinary condition. 

 Hasapungentirritatingodor. 

 Flashpointvariesfrom122to141°F. 

 Denser than water. 

 The vapors are heavy earth air and are highly irritating to the nose. 

 Toxic if swallowed. Contact can cause severe injury to the skin a companied by drying, 

cracking, and scaling. Used to make plastics, other chemicals, and fertilizers. 

 Used as a preservative and a corrosion inhibitor. 

 Rateofonset:Immediate 
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 Persistence:Hours 

 Odorthreshold:1ppm 

 Source/use/otherhazard: Disinfection/germicide; fungicide; textile; health care (tissue fixing). 

 Physical Properties 

 Chemical Formula:CH2O(aqueous) 

 Flash Point:140°F40%solution(EPA,1998) 

 Lower Explosive Limit(LEL):7%(EPA,1998) 

 Upper Explosive Limit(UEL):73%(EPA,1998) 

 AutoignitionTemperature:806°F(USCG,1999) 

 Melting Point:-134°F for anhydrous form(EPA,1998) 

 VaporPressure:10mmHg at-126.4°F for anhydrous form(EPA,1998) 

 Vapor Density(Relative to Air):1.067 to1.075 for gas state(EPA,1998) 

 Specific Gravity:0.815 at -4.0°F anhydrous form(EPA,1998) 

 BoilingPoint:-3.1°Fat760.0 mmHg commercial aqueous formaldehyde boils at 205°F(EPA,1998) 

 Molecular Weight:30.03(EPA,1998) 

 Water Solubility: Miscible(NIOSH,2003) 

 IDLH:20ppm;Apotential human carcinogen.(NIOSH,2003) 

 Reactivity Alert 

None 

 Air & Water Reactions 

The solution gives up formaldehyde vapors readily. These vapors are flammable over a wide vapor-air 

concentration range. Formaldehyde is Water soluble.  

 Fire Hazard 

Toxic vapors such as carbon dioxide and carbon monoxide are generated during combustion. Explosion 

hazard: when aqueous formaldehyde solutions are heated above their flash points, a potential for explosion 

hazard exists. High formaldehyde concentration or methanol content lowers flash point. Reacts with 

nitrogen oxides at about 180; the reaction becomes explosive. Also reacts violently with perchloric acid-

aniline, performic acid, nitromethane, magnesium carbonate, and hydrogen peroxide. When heated, irritant 

formaldehyde gas evolved from solution. The main products of decomposition are carbon monoxide and 

hydrogen. Metals such as platinum, copper, chromia, and alumina also catalyze the formation of methanol, 

methylformate, formic acid, carbon dioxide, and methane. 

Reacts with peroxide, nitrogen oxide and performic acid causing explosions.Formadebyde solution can react 

with hydrogen chloride or other inorganic chlorides to form bis-chloromethylether (BCME), a known 

carcinogen. Very reactive, combines readily with many substances, 40% solution is powerful reducing agent. 

Incompatible with amines, azo compounds, dithiocarbamates, alkali and alkaline earth metals, nitrides, nitro 

compounds, unsaturated aliphatic and sulfides, organic peroxides, oxidizing agents, and reducing agents. 

Aqueous solutions are unstable.  

Commercial formaldehyde-alcohol solutions are stable. Gas is stable in absence of water. Avoid oxidizing and 

alkaline materials. Hazardous polymerization may occur. Compound will polymerize with active organic 

materials such as phenol. Will polymerize violently in the presence of caustics and nitrides; (amines) 

exothermic reaction, (Azo compound) exothermic reaction giving off nitrogen gas, (caustics) heat generation 

and violent polymerization, (dithiocarbamates) formation of flammable gases and toxic fumes, formation of 

carbon disulfide may result, (alkali and alkaline earth metals) heat generation and formation of a flammable 

hydrogen gas. (EPA, 1998)  
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 Health Hazard 

The probable oral lethal dose for humans is 0.5-5 g/kg, or between 1 ounce and 1 pint for a 150 pound 

person. 

Table 1.5: Probable oral lethal dose of formaldehyde for humans 

Dose Effects 

Acute -- below 1 ppm Odor perceptible to most 

2-3 ppm Mild tingling of eyes 

4-5 ppm Increased discomfort, mild lacrimation 

10 ppm Profuse lacrimation; can be withstood only for few minutes 

10-20 ppm Breathing difficult, cough, severe burning of nose and throat 

50-100 ppm Acute irritation of respiratory tract, very serious injury likely 

 

1. Skin -- primary irritation from strong solutions, gas.  

2. Delayed -- sensitization dermatitis.  

3. Suspected carcinogen. Effects in women include menstrual disorders and secondary sterility. Solutions 

splashed in eyes have caused injuries ranging from severe, permanent corneal opacification and loss of 

vision to minor discomfort.  

4. In people sensitized to formaldehyde, late asthmatic reactions may be provoked by brief exposures at 

approximately 3 ppm. (EPA, 1998)  

 Reactivity Profile 

FORMALDEHYDE, SOLUTION, reacts violently with strong oxidizing agents (hydrogen peroxide, performic 

acid, perchloric acid in the presence of aniline, potassium permanganate, and nitromethane). Reacts with 

bases (sodium hydroxide, potassium hydroxide, ammonia), and with nitrogen dioxide (explosive reaction 

around 180°C).Reacts with hydrochloric acid to form highly toxic bis (chloromethyl) ether. Polymerization 

reaction with phenol may develop sudden destructive pressure [Bretherick, 5th ed., 1995, p.168].  

 

 Belongs to the Following Reactive Group(s) 

 Aldehydes 

 Water and Aqueous Solutions 

 Potentially Incompatible Absorbents 

Use caution: Liquids with this reactive group classification have been known to react with the absorbent 

listed below. 

 Cellulose-Based Absorbents 

1.2.6.1.1 SPECIFIC RISK REDUCTION MEASURES FOR FORMALDEHYDE 
 Isolation and Evacuation 

As an immediate precautionary measure, isolate spill or leak area for at least 50 meters (150 feet) in all 

directions. GUIDE 132[Flammable Liquids - Corrosive] 

SPILL: Increase, in the downwind direction, as necessary, the isolation distance shown above.  

FIRE: If tank, rail car or tank truck is involved in a fire, ISOLATE for 800 meters (1/2 mile) in all directions; 

also, consider initial evacuation for 800 meters (1/2 mile) in all directions. (ERG, 2012) GUIDE 132 

[Flammable Liquids - Corrosive] 

 

 

 Firefighting 

1. Keep unnecessary people away; stay upwind; keep out of low areas. Isolate for 1/2 mile in all directions 

http://cameochemicals.noaa.gov/react/5
http://cameochemicals.noaa.gov/react/100
http://cameochemicals.noaa.gov/erg_guides/Guide_132.pdf
http://cameochemicals.noaa.gov/erg_guides/Guide_132.pdf
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if tank car or truck is involved in fire. 

2. Wear self-contained breathing apparatus; wear goggles if eye protection not provided. Shut off flow of 

gas or liquid and keep cooling water streams on exposed tanks or containers. Use water spray carefully 

in vicinity of dusts so as not to create dust clouds. 

3. Small fires: dry chemical, carbon dioxide, water spray or foam. Large fires: water spray, fog or foam. 

Move container from fire area if you can do so without risk. Do not get water inside container. Spray 

cooling water on containers exposed to flames until well after fire is out. Withdraw immediately in case 

of rising sound from venting safety device or any discoloration of tank due to fire. (EPA, 1998)  

 Non-Fire Response 

Fully encapsulating, vapor protective clothing should be worn for spills and leaks with no fire. ELIMINATE all 

ignition sources (no smoking, flares, sparks or flames in immediate area). All equipment used when handling 

the product must be grounded. Do not touch or walk through spilled material. Stop leak if you can do it 

without risk. Prevent entry into waterways, sewers, basements or confined areas. A vapor suppressing foam 

may be used to reduce vapors. Absorb with earth, sand or other non-combustible material and transfer to 

containers (except for Hydrazine). Use clean non-sparking tools to collect absorbed material.GUIDE 132 

[Flammable Liquids - Corrosive] 

LARGE SPILL: Dike far ahead of liquid spill for later disposal. Water spray may reduce vapor; but may not 

prevent ignition in closed spaces. (ERG, 2012)  

 Protective Clothing 

Skin: No recommendation is made specifying the need for personal protective equipment for the body. 

Eyes: Wear appropriate eye protection to prevent eye contact. 

Wash skin: No recommendation is made specifying the need for washing the substance from the skin (either 

immediately or at the end of the work shift). 

Remove: No recommendation is made specifying the need for removing clothing that becomes wet or 

contaminated. 

Change: No recommendation is made specifying the need for the worker to change clothing after the work 

shift. (NIOSH, 2003)  

 First Aid 

Signs and Symptoms of Acute Formaldehyde Exposure: Acute exposure to formaldehyde may result in 

irritation or burns to the skin, eyes, and mucous membranes; lacrimation (tearing); nausea; vomiting (may 

be bloody); abdominal pain; and diarrhea. Difficulty in breathing, cough, pneumonia, and pulmonary edema 

may occur. Sensitized people may experience asthmatic reactions, even when exposed briefly. Hypotension 

(low blood pressure) and hypothermia (reduced body temperature) may precede cardiovascular collapse. 

Lethargy, dizziness, convulsions, and coma may be noted. Nephritis (inflammation of the kidneys), hematuria 

(bloody urine), and liver toxicity have been reported. 

Emergency Life-Support Procedures: Acute exposure to formaldehyde may require decontamination and life 

support for the victims. Emergency personnel should wear protective clothing appropriate to the type and 

degree of contamination. Air-purifying or supplied-air respiratory equipment should also be worn, as 

necessary. Rescue vehicles should carry supplies such as plastic sheeting and disposable plastic bags to assist 

in preventing spread of contamination. 

 Inhalation Exposure: 

4. Move victims to fresh air. Emergency personnel should avoid self-exposure to formaldehyde. 

5. Evaluate vital signs including pulse and respiratory rate, and note any trauma. If no pulse is detected, 

provide CPR. If not breathing, provide artificial respiration. If breathing is laboured, administer oxygen or 

other respiratory support. 

http://cameochemicals.noaa.gov/erg_guides/Guide_132.pdf
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6. Obtain authorization and/or further instructions from the local hospital for administration of an antidote 

or performance of other invasive procedures. 

7. Transport to a health care facility. 

 Dermal/Eye Exposure: 

1. Remove victims from exposure. Emergency personnel should avoid self- exposure to formaldehyde. 

2. Evaluate vital signs including pulse and respiratory rate, and note any trauma. If no pulse is detected, 

provide CPR. If not breathing, provide artificial respiration. If breathing is laboured, administer oxygen or 

other respiratory support. 

3. Remove contaminated clothing as soon as possible. 

4. If eye exposure has occurred, eyes must be flushed with lukewarm water for at least 15 minutes. 

5. Wash exposed skin areas twice with soap and water. 

6. Obtain authorization and/or further instructions from the local hospital for administration of an antidote 

or performance of other invasive procedures. 

7. Transport to a health care facility. 

 Ingestion Exposure: 

1. Evaluate vital signs including pulse and respiratory rate, and note any trauma. If no pulse is detected, 

provide CPR. If not breathing, provide artificial respiration. If breathing is labored, administer oxygen or 

other respiratory support. 

2. Obtain authorization and/or further instructions from the local hospital for administration of an antidote 

or performance of other invasive procedures. 

3. Give the victims water or milk: children up to 1 year old, 125 mL (4 oz or 1/2 cup); children 1 to 12 years 

old, 200 mL (6 oz or 3/4 cup); adults, 250 mL (8 oz or 1 cup). Water or milk should be given only if victims 

are conscious and alert. 

4. Vomiting may be induced with syrup of Ipecac. If elapsed time since ingestion of formaldehyde is 

unknown or suspected to be greater than 30 minutes, do not induce vomiting and proceed to Step  

5. Ipecac should not be administered to children under 6 months of age.Warning: Ingestion of 

formaldehyde may result in sudden onset of seizures or loss of consciousness. Syrup of Ipecac should be 

administered only if victims are alert, have an active gag-reflex, and show no signs of impending seizure 

or coma. If ANY uncertainty exists, proceed to Step  

5.The following dosages of Ipecac are recommended: children up to 1 year old, 10 mL (1/3 oz); children 1 

to 12 years old, 15 mL (1/2 oz); adults, 30 mL (1 oz). Ambulate (walk) the victims and give large 

quantities of water. If vomiting has not occurred after 15 minutes, Ipecac may be read ministered. 

Continue to ambulate and give water to the victims. If vomiting has not occurred within 15 minutes after 

second administration of Ipecac, administer activated charcoal. 

6. Activated charcoal may be administered if victims are conscious and alert. Use 15 to 30 g (1/2 to 1 oz) for 

children, 50 to 100 g (1-3/4 to 3-1/2 oz) for adults, with 125 to 250 mL (1/2 to 1 cup) of water. 

7. Promote excretion by administering a saline cathartic or sorbitol to conscious and alert victims. Children 

require 15 to 30 g (1/2 to 1 oz) of cathartic; 50 to 100 g (1-3/4 to 3-1/2 oz) is recommended for adults. 

8. Transport to a health care facility. (EPA, 1998) 

Table 1.6: Risk reduction methods for the transportation of formaldehyde 

Sr.No. Activity Type of Possible 
Hazard 

Control Measures and Handling Procedures 

1 Transportation of 
formaldehyde by road 
tanker 

Leakage, Spillage, 
Toxic release 

 Training will be provided to driver and 
cleaner regarding the safe driving, 
hazard of Flammable chemicals, 
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emergency handling, use of SCBA sets 
administration. 

 TREM card will kept with TL. 

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

 Clear Hazard Identification symbol and 
emergency telephone number will be 
displayed as per HAZCHEM CODE. 

 Appropriate PPEs will be kept with TL. 

 Emergency telephone numbers list for 
OFF site emergency agencies will be 
provided in TREM CARD. 

2 Formaldehyde Road 
tanker unloading at site. 

Leakage, Spillage, 
toxic release, fire 

 Priority will be given to Tanker to 
immediately enter the storage premises 
at site and will not be kept waiting near 
the gate or the main road. 

 Security person will check Licence, 
TREMCARD, Fire extinguisher condition, 
required PPEs as per SOP laid down. 

 Store officer will take sample as per 
sampling SOP from sampling point. 

 After approval of QC department 
unloading procedure will be allowed to 
be started. 

Following precautions will be adopted 
during unloading 

 Wheel stopper will be provided to TL at 
subsequently transferred to the main 
storage tank thus ensuring complete 
closed 

3 Formaldehyde Storage 
tank safety 

Leakage, Spillage, 
Toxic release. 

 Storage tank will be stored away from 
the process plant in tank farm area. 

 Caution note and emergency handling 
procedure will be displayed at unloading 
area and trained all operators. 

 NFPA label will be provided. 

 Required PPEs like full body protection 
PVC apron, Hand gloves, gumboot, 
respiratory mask etc. will be provided to 
operator. 

 Safety shower, eye wash with quenching 
unit will be provided in storage area. 

 Material will be handled in close 
condition in pipeline. 

 Dyke wall will be provided, collection pit 
with valve provision. 

4 Formaldehyde 
transferred from 
storage   tank   to Day 

Leakage, Spillage due 
to Line rupture,       
Flange Gasket       

 Double mechanical seal type pump will 
be provided. 

 Over flow will be provided for additional 



RISK ASSESSMENT REPORT M/s. Sun Particle Board Pvt. Ltd., Morbi, Gujarat 
 

tank failure, Toxic release. safety and it will be connected to main 
storage tank. 

 NRV will be provided on pump discharge 
line. 

 Flange Guard will be provided to all 
flanges 

5 Formaldehyde transfer 
from tank to reactor. 

Leakage, Spillage due 
to Line rupture,  
Flange Gasket failure 

 Gravity transfer. 

 Double valve will be installed on day 
tank outlet line. 

 Total quantity of day tank material will 
be charged in to reactor at a time. 

1.2.6.1.2 CONTROL MEASURES & MTIGATE EMERGENCY OF FORMALDEHYDE 
 Measures to be taken to prevent an accident 

 Priority will be given to Tanker to immediately enter the storage premises at site and will not 

be kept waiting near the gate or the main road. 

 Security person will check License, TREMCARD, Fire extinguisher condition; SCBA set 

condition, required PPEs as per SOP laid down. 

 Store officer will take sample as per sampling SOP from sampling point. 

 After approval of QC department unloading procedure will be allowed be started. 

 Following precautions will be adopted during unloading: 

 Wheel stopper will be provided to TL at unloading platform. 

 Tanker unloading procedure will be followed according to check list and implemented. 

 Flexible hose connection will be done at TL outlet line and checked for no leakage. 

 The quantity remaining in the hose pipeline will be drained to a small container, which will be 

subsequently transferred to the main storage tank thus ensuring complete closed conditions for 

transfer from road tanker. 

 All TL valves will be closed. 

 Following precautions will be adopted Storage of chemicals 

 Tanker unloading procedure will be prepared and implemented. 

 Caution note and emergency handling procedure will be displayed at unloading area and trained all 

operators. 

 NFPA label will be provided. 

 Required PPEs like full body protection PVC apron, Hand gloves, gum boot, Respiratory mask etc. will 

be provided to operator. 

 Dry sand, earth or other non-combustible material will be kept ready for tackle any emergency 

spillage. 

 Safety shower, eye wash with quenching unit will be provided in acid storage area. 

 Material will be handled in close condition in pipeline. 

 Dyke wall will be provided to all storage tanks, collection pit with valve provision 

 Double drain valve will provided. 

 Level gauge will be provided on all storage tanks. 

 Safety permit for loading unloading of hazardous material will be prepared and implemented. 

 TREMCARD will be provided to all transporters and will be trained for transportation Emergency of 

Hazardous chemicals. 
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 Fire hydrant system with jockey pump as per TAC norms will be installed. 

 Public Safety Measures 

CALL Emergency Contact Person as per Emergency Contact List. 

 As an immediate precautionary measure, isolate spill or leak area in all directions for at least 50 

meters (150 feet). 

 Keep unauthorized personnel away. 

 Stay upwind. 

 Keep out of low areas. 

 Ventilate enclosed areas before entering 

 

1.2.6.2 SAFETY MEASURES FOR FORMIC ACID 

 Reactivity Alert 

None  

 Air & Water Reactions 

Generate fumes in air. Soluble in water with release of heat. 

 Fire Hazard 

Special Hazards of Combustion Products: Toxic vapour generated in fires (USCG, 1999)  

 Health Hazard 

Liquid causes skin and eye burns. Vapours are irritating and painful to breath. Vapour exposure may 

cause nausea and vomiting. (USCG, 1999)  

 Reactivity Profile 

Formic acid reacts exothermically with all bases, both organic (for example, the amines) and inorganic. 

Reacts with active metals to form gaseous hydrogen and a metlsalt.Reacts with cyanide salts to 

generate gaseous hydrogen cyanide. Reacts with diazo compounds, dithiocarbamates, isocyanates, 

mercaptans, nitrides, and sulfides to generate flammable or toxic gases. Reacts with sulfites, nitrites, 

thiosulfates (to give H2S and SO3), dithionites (SO2), to generate flammable and/or toxic gases and 

heat. Reacts with carbonates and bicarbonates to generate carbon dioxide but still heat. Can be 

oxidized by strong oxidizing agents and reduced by strong reducing agents. These reactions generate 

heat. May initiate polymerization reactions or catalyze other chemical reactions. A mixture with furfuryl 

alcohol exploded [Chem. Eng. News 18:72(1940)].  

 Belongs to the Following Reactive Group(s) 

Acids, Carboxylic 

1.2.6.2.1 SPECIFIC RISK REDUCTION MEASURES FOR FORMIC ACID 
 Isolation and Evacuation 

As an immediate precautionary measure, isolate spill or leak area in all directions for at least 50 meters (150 

feet) for liquids and at least 25 meters (75 feet) for solids. 

SPILL: Increase, in the downwind direction, as necessary, the isolation distance shown above. 

FIRE: If tank, rail car or tank truck is involved in a fire, ISOLATE for 800 meters (1/2 mile) in all directions; 

also, consider initial evacuation for 800 meters (1/2 mile) in all directions. (ERG, 2012)  

 Firefighting 

Small fire: Dry chemical, CO2 or water spray.  

Large fire: Dry chemical, CO2, alcohol-resistant foam or water spray. Move containers from fire area if you 

can do it without risk. Dike fire-control water for later disposal; do not scatter the material.  

Fire involving tanks or car/trailer loads: Fight fire from maximum distance or use unmanned hose holders or 

monitor nozzles. Do not get water inside containers. Cool containers with flooding quantities of water until 

http://cameochemicals.noaa.gov/react/3
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well after fire is out. Withdraw immediately in case of rising sound from venting safety devices or 

discoloration of tank. ALWAYS stay away from tanks engulfed in fire. (ERG, 2012)  

 Non-Fire Response 

Eliminate all ignition sources (no smoking, flares, sparks or flames in immediate area). Do not touch 

damaged containers or spilled material unless wearing appropriate protective clothing. Stop leak if you can 

do it without risk. Prevent entry into waterways, sewers, basements or confined areas. Absorb or cover with 

dry earth, sand or other non-combustible material and transfer to containers. Do not get water inside 

containers. (ERG, 2012)  

 

 

 Protective Clothing 

Skin: Wear appropriate personal protective clothing to prevent skin contact. 

Eyes: Wear appropriate eye protection to prevent eye contact. 

Wash skin: The worker should immediately wash the skin when it becomes contaminated. 

Remove: Work clothing that becomes wet or significantly contaminated should be removed and replaced. 

Provide: Eyewash fountains should be provided in areas where there is any possibility that workers could be 

exposed to the substance; this is irrespective of the recommendation involving the wearing of eye 

protection. Facilities for quickly drenching the body should be provided within the immediate work area for 

emergency use where there is a possibility of exposure. [Note: It is intended that these facilities provide a 

sufficient quantity or flow of water to quickly remove the substance from anybody areas likely to be 

exposed. The actual determination of what constitutes an adequate quick drench facility depends on the 

specific circumstances. In certain instances, a deluge shower should be readily available, whereas in others, 

the availability of water from a sink or hose could be considered adequate.] (NIOSH, 2003)  

 First Aid 

EYES: First check the victim for contact lenses and remove if present. Flush victim's eyes with water or 

normal saline solution for 20 to 30 minutes while simultaneously calling a hospital or poison control centre. 

Do not put any ointments, oils, or medication in the victim's eyes without specific instructions from a 

physician. IMMEDIATELY transport the victim after flushing eyes to a hospital even if no symptoms (such as 

redness or irritation) develop. 

SKIN: IMMEDIATELY flood affected skin with water while removing and isolating all contaminated clothing. 

Gently wash all affected skin areas thoroughly with soap and water. IMMEDIATELY call a hospital or poison 

control center even if no symptoms (such as redness or irritation) develop. IMMEDIATELY transport the 

victim to a hospital for treatment after washing the affected areas. 

INHALATION: IMMEDIATELY leave the contaminated area; take deep breaths of fresh air. If symptoms (such 

as wheezing, coughing, shortness of breath, or burning in the mouth, throat, or chest) develop, call a 

physician and be prepared to transport the victim to a hospital. Provide proper respiratory protection to 

rescuers entering an unknown atmosphere. Whenever possible, Self-Contained Breathing Apparatus (SCBA) 

should be used; if not available, use a level of protection greater than or equal to that advised under 

Protective Clothing. 

INGESTION: DO NOT INDUCE VOMITING. Corrosive chemicals will destroy the membranes of the mouth, 

throat, and oesophagus and, in addition, have a high risk of being aspirated into the victim's lungs during 

vomiting which increases the medical problems. If the victim is conscious and not convulsing, give 1 or 2 

glasses of water to dilute the chemical and IMMEDIATELY call a hospital or poison control center. 

IMMEDIATELY transport the victim to a hospital. If the victim is convulsing or unconscious, do not give 

anything by mouth, ensure that the victim's airway is open and lay the victim on his/her side with the head 



RISK ASSESSMENT REPORT M/s. Sun Particle Board Pvt. Ltd., Morbi, Gujarat 
 

lower than the body. DO NOT INDUCE VOMITING. Transport the victim IMMEDIATELY to a hospital. (NTP, 

1992). 

 
1.2.6.3 SAFETY MEASURES FOR AQUEOUS AMMONIA 
 Reactivity Alerts 

Water-Reactive 

 Air & Water Reactions 

Soluble in water with evolution of heat. The amount of heat generated may be large.  

 Fire Hazard 

Mixing of ammonia with several chemicals can cause severe fire hazards and/or explosions. Ammonia in 

container may explode in heat of fire. Incompatible with many materials including silver and gold salts, 

halogens, alkali metals, nitrogen trichloride, potassium chlorate, chromyl chloride, oxygen halides, acid 

vapors, azides, ethylene oxide, picric acid and many other chemicals. Mixing with other chemicals and water. 

Hazardous polymerization may not occur. (EPA, 1998)  

 Health Hazard 

Vapors cause irritation of eyes and respiratory tract. Liquid will burn skin and eyes. Poisonous; may be fatal if 

inhaled. Contact may cause burns to skin and eyes. Contact with liquid may cause frostbite. (EPA, 1998)  

 Reactivity Profile 

AMMONIA is a base. Reacts exothermically with all acids. Violent reactions are possible. Readily combines 

with silver oxide or mercury to form compounds that explode on contact with halogens. When in contact 

with chlorates it forms explosive ammonium chlorate [Kirk-Othmer, 3rd ed., Vol. 2, 1978, p. 470]. Reacts 

violently or produces explosive products with fluorine, chlorine, bromine and iodine and some of the 

interhalogencompounds (bromine pentafluoride, chlorine trifluoride). Mixing of bleaching powder 

(hypochlorite solution) with ammonia solutions produces toxic/explosive ammonia trichloride vapors. 

Undergoes potentially violent or explosive reactions on contact with 1,2-dichloroethane (with liquid 

ammonia), boron halides, ethylene oxide (polymerization), perchlorates or strong oxidants (chromyl 

chloride, chromium trioxide, chromic acid, nitric acid, hydrogen peroxide, chlorates, fluorine, nitrogen oxide, 

liquid oxygen). Reacts with silver chloride, silver oxide, silver nitrate or silver azide to form the explosive 

silver nitride. May react with some heavy metal compounds (mercury, gold(III) chloride) to produce 

materials that may explode when dry. [Bretherick, 5th ed., 1995, p. 1553].  

 Belongs to the Following Reactive Group(s) 

Bases, Weak 

 Isolation and Evacuation 

As an immediate precautionary measure, isolate spill or leak area for at least 100 meters (330 feet) in all 

directions. 

FIRE: If tank, rail car or tank truck is involved in a fire, ISOLATE for 1600 meters (1 mile) in all directions; also, 

consider initial evacuation for 1600 meters (1 mile) in all directions. (ERG, 2012)  

 Firefighting 

Wear positive pressure breathing apparatus and full protective clothing. 

Small fires: dry chemical or carbon dioxide. Large fires: water spray, fog or foam. Apply water gently to the 

surface. Do not get water inside container. Move container from fire area if you can do it without risk. Stay 

away from ends of tanks. Cool containers that are exposed to flames with water from the side until well after 

fire is out. Isolate area until gas has dispersed. (EPA, 1998)  

 Non-Fire Response 

http://cameochemicals.noaa.gov/react/61
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Fully encapsulating, vapor protective clothing should be worn for spills and leaks with no fire. Do not touch 

or walk through spilled material. Stop leak if you can do it without risk. If possible, turn leaking containers so 

that gas escapes rather than liquid. Prevent entry into waterways, sewers, basements or confined areas. Do 

not direct water at spill or source of leak. Use water spray to reduce vapors or divert vapor cloud drift. Avoid 

allowing water runoff to contact spilled material. Isolate area until gas has dispersed. (ERG, 2012)  

 Protective Clothing 

For emergency situations, wear a positive pressure, pressure-demand, full facepiece self-contained 

breathing apparatus (SCBA) or pressure- demand supplied air respirator with escape SCBA and a fully-

encapsulating, chemical resistant suit. (EPA, 1998)  

 First Aid 

Warning: Ammonia is extremely corrosive to the skin, eyes, and mucous membranes. Contact with the 

liquefied gas may cause frostbite. Caution is advised. 

Signs and Symptoms of Acute Ammonia Exposure: Inhalation of ammonia may cause irritation and burns of 

the respiratory tract, laryngitis, dyspnea (shortness of breath), stridor (high-pitched respirations), and chest 

pain. Pulmonary edema and pneumonia may also result from inhalation. A pink frothy sputum, convulsions, 

and coma are often seen following exposure to high concentrations. When ammonia is ingested, nausea and 

vomiting may result; oral, esophageal, and stomach burns are common. If ammonia has contacted the eyes, 

irritation, pain, conjunctivitis (red, inflamed eyes), lacrimation (tearing), and corneal erosion may occur. Loss 

of vision is possible. Dermal exposure may result in severe burns and pain. 

Emergency Life-Support Procedures: Acute exposure to ammonia may require decontamination and life 

support for the victims. Emergency personnel should wear protective clothing appropriate to the type and 

degree of contamination. Air-purifying or supplied-air respiratory equipment should also be worn, as 

necessary. 

Inhalation Exposure: 

1. Move victims to fresh air. Emergency personnel should avoid self-exposure to ammonia. 

2. Evaluate vital signs including pulse and respiratory rate, and note any trauma. If no pulse is detected, 

provide CPR. If not breathing, provide artificial respiration. If breathing is labored, administer oxygen 

or other respiratory support. 

3. Obtain authorization and/or further instructions from the local hospital for administration of an 

antidote or performance of other invasive procedures. 

4. Transport to a health care facility. 

Dermal/Eye Exposure: 

1. Remove victims from exposure. Emergency personnel should avoid self- exposure to ammonia. 

2. Evaluate vital signs including pulse and respiratory rate, and note any trauma. If no pulse is detected, 

provide CPR. If not breathing, provide artificial respiration. If breathing is labored, administer oxygen 

or other respiratory support. Warning: Do not attempt to neutralize with an acid wash; excessive 

liberation of heat may result. 

3. If eye exposure has occurred, eyes must IMMEDIATELY be flushed with lukewarm water for at least 

15 minutes. 

4. Remove contaminated clothing as soon as possible. 

5. Wash exposed skin areas THOROUGHLY with soap and water. 

6. Obtain authorization and/or further instructions from the local hospital for administration of an 

antidote or performance of other invasive procedures. 

7. Transport to a health care facility. 

Ingestion Exposure:  
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1. Evaluate vital signs including pulse and respiratory rate, and note any trauma. If no pulse is detected, 

provide CPR. If not breathing, provide artificial respiration. If breathing is labored, administer oxygen 

or other respiratory support. 

2. DO NOT induce vomiting or attempt to neutralize!  

3. Obtain authorization and/or further instructions from the local hospital for administration of an 

antidote or performance of other invasive procedures. 

4. Activated charcoal does not strongly bind ammonia, and therefore is of little or no value. 

5. Give the victims water or milk: children up to 1 year old, 125 mL (4 oz or 1/2 cup); children 1 to 12 

years old, 200 mL (6 oz or 3/4 cup); adults, 250 mL (8 oz or 1 cup). Water or milk should be given only 

if victims are conscious and alert. 

6. Transport to a health care facility. (EPA, 1998) 

1.2.7 GENERAL RISK REDUCTION MEASURES 
In addition to the above chemical specific risk reduction measures, following general risk reduction 
measures for Handling, Storage of Hazardous Materials (Bags, Drums & Tanks) are suggested to maintain 
safe work place & hazard free areas in the proposed expansion unit. 

 Proper ventilation will be provided in godown. 

 Proper label and identification board /stickers will be provided in the storage area. 

 Conductive drum pallets will be provided. 

 Drum /Bag handling trolley / stackers/fork lift will be used for drum/bag handling. 

 Materials will be stored as per its compatibility study and separate area will be made for flammable, 
corrosive and toxic chemical drums storage. 

 Smoking and other spark, flame generating item will be banned from the Gate. 

 Static grounding points will be provided at storage, handling and process area. 

 Static grounding points will be provided for all tanks proposed for storage of chemicals. 

 Local exhaust provision will be made in warehouse & process to prevent toxic chemical vapour 
exposure and maintained area below PEL/TLV limits. Air change ratio in warehouse will be managed 
around 1. 

 Lower level ventilation exhaust system will be provided in drum storage area. 

 Identification label and NFPA diamond code sticker will be provided on all chemicals drums& bags 
and tank area. 

 Drums & bags will be stored as per its compatibility chart.  

 Material safety data sheets will be displayed at storage as well as process and chemical handling 
area. 

  Empty drums & bags will be stored in separate dedicated empty drum & bag storage area. All drums 
& bags will be neutralized/decontaminated before send it to recyclers.   

 Fire hydrant system shall be provided in unit and fire hydrant shall be installed as per TAC/NFPA 
Norms. 

 Tank farm area should be well maintained and must be situated away from process area and safe 
distances to be maintain as per statutory requirements. 

  Plant should meet provisions of the Manufacture, storage & Import of Hazardous Chemicals Rules, 
1986 & the factories Act, 1948 and The Chemical Accidents (Emergency Planning, Preparedness and 
Response) Rules, 1996 (As amended timely). 

 All environmental regulations shall be complied all the time without failure. 

 Caution note board for all hazardous chemicals shall be displayed.  

 Periodic On Site Emergency, Mock Drills should be conducted, in order to train the staff and make 
them mentally prepared to tackle any emergency. 

 Emergency handling facilities should be maintained in a tip top condition round the clock.  

 Safety devices and control instruments should be calibrated once in a year.  
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 Proper coloring as per IS 2379 should be done in plant to pipeline network, tank and equipment to 
protect it from corrosion.  

 Preventive maintenance schedule should be prepared for all the equipment and colour code or 
tagging should be provided.  

 Permit to work system should be implemented on 100 % basis for hazardous work to be carried out 
in the plant.  

 The details of emergency equipment are given in on site emergency Plan along with its quantity.  

 Induction safety course should be prepared and training of all new employees before starting duties 
in plant should be made compulsory.   

 Fire Prevention & Protection System 
There are two flammable materials to be handled in the proposed expansion unit. As discussed 
above there may be serious incidence of fire which requires efficient fire safety measures & 
firefighting equipment. Considering these facts & probabilities, following recommendations are 
made for Fire Extinguishers, fire hydrant system & emergency facilities. 

 Fire Hydrant System 
Fire hydrant system shall also be provided in tank farm area, raw material storage area, processing 
area and near office building. 

1.2.8 GENERAL OCCUPATIONAL HEALTH & SAFETY 
The proponent company is committed towards ensuring high level of health & safety of its employee 
and all necessary implementation & actions are noticed well in place in the existing unit of the 
proponent. Company will follow all statutory guidelines related with occupational health & safety and 
all necessary facilities & procedures are provided in the existing unit. Health check-up programs will be 
carried out regularly and all records & documents related with employee health check-up program are 
maintained. All risk control & prevention measures will be implemented in proposed unit. Management 
will provided necessary PPEs, safety equipment/ materials as mentioned in above section of risk 
reduction to ensure healthy & safe work conditions. Regular inspection for the safety procedures and 
use of PPEs & Safety equipment/material is done by the management/safety cell. Premedical 
examination and periodical examination will be carried out once in a six month and record will be 
maintained in Form No-32 & 33 as per GFR. LFT test will be carried out during pre-placement and 
periodical examination. Training programs & safety audit shall be done on regular basis to prevent 
impacts of the operational activities on occupational health as well as to improve workplace condition & 
safe work system. Proponent shall practice similar practices after proposed project & also ensure that 
all necessary PPEs, Safety materials/ equipment are in place. 

1.2.9 DO’S & DON’TS FOR SAFETY MANAGEMENT 
Do’s 

 Always remember the three 'A's of acid handling - Always Add Acid to water or base slowly. 

 Do remember the following : 
o Acid handling requires the use of latex gloves. 
o Solvent and chemicals in miscellaneous category require the use of polythene gloves 
o Check the gloves for any pin-holes prior to use. 
o Wash your hands before eating, even if gloves were used while handling the chemical. 

 Always treat any liquid in chemical area as acid because few acids like HF may look and feel like 
water. 

 All spills and leakage should be cleaned up immediately. 

 Safety equipment such as fire extinguishers, Eye wash basin and safety showers shall be kept clean 
and readily accessible. 

 Required safety equipment like plastic sleeves, aprons, rubbers, boots, safety glasses, fume hoods, 
fume shields etc. shall be used even while handling small quantities or hazardous chemicals. 

 Demarcate separate areas for storing acids, base, solvents, wet chemicals, dry chemicals etc. 



RISK ASSESSMENT REPORT M/s. Sun Particle Board Pvt. Ltd., Morbi, Gujarat 
 

 Working alone shall be avoided when handling dangerous chemicals. 

 Before draining any chemical in the central drain, ensure the compatibility of the chemical with the 
material of which the drain is made of and other chemicals normally flowing through that drain. 

 Always rinse empty bottles of chemicals before disposing them of in the well-designated areas. 
Don’ts 

 Do not mix acids with solvents or flammables. A violent reaction may occur pour solvents down the 
sink. 

 Do not drain. 

 Do not dip your hand into a chemical even when wearing gloves. 

 Do not inter-change the caps/lid. Put the same cap/lid back on the making sure that it is tight. 

 Do not store chemicals near heat source. 

 Do not store chemical containers (empty or full) at a height more than three feet above floor level. 

 Do not store acids and solvents together. 

 Do not wait to see whether the chemical you spill over you gives burn or not. Rinse the affected 
areas for 15-20 minutes and then report to a doctor. Also alert others so that they can help you in 
rinsing the chemical off you and in cleaning up the spill. 

 Do not take hazardous chemicals if you are under the influence of Alcohol/drug etc. or are feeling 
sleepy. 

 Don't come in direct contact with hazardous chemicals while in use/working. 
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Table 1.7: List of Chemicals wise Antidotes & Emergency Action 

Sr. No. Name of Chemicals Antidotes/Emergency Action 

1.  Melamine EYES: First check the victim for contact lenses and 
remove if present. Flush victim's eyes with water or 
normal saline solution for 20 to 30 minutes while 
simultaneously calling a hospital or poison control 
center. Do not put any ointments, oils, or medication 
in the victim's eyes without specific instructions from a 
physician. IMMEDIATELY transport the victim after 
flushing eyes to a hospital even if no symptoms (such 
as redness or irritation) develop. 
SKIN: IMMEDIATELY flood affected skin with water 
while removing and isolating all contaminated clothing. 
Gently wash all affected skin areas thoroughly with 
soap and water. If symptoms such as redness or 
irritation develop, IMMEDIATELY call a physician and 
be prepared to transport the victim to a hospital for 
treatment. 
INHALATION: IMMEDIATELY leave the contaminated 
area; take deep breaths of fresh air. IMMEDIATELY call 
a physician and be prepared to transport the victim to 
a hospital even if no symptoms (such as wheezing, 
coughing, shortness of breath, or burning in the 
mouth, throat, or chest) develop. Provide proper 
respiratory protection to rescuers entering an 
unknown atmosphere. Whenever possible, Self-
Contained Breathing Apparatus (SCBA) should be used; 
if not available, use a level of protection greater than 
or equal to that advised under Protective Clothing. 
INGESTION: DO NOT INDUCE VOMITING. If the victim 
is conscious and not convulsing, give 1 or 2 glasses of 
water to dilute the chemical and IMMEDIATELY call a 
hospital or poison control center. Be prepared to 
transport the victim to a hospital if advised by a 
physician. If the victim is convulsing or unconscious, do 
not give anything by mouth, ensure that the victim's 
airway is open and lay the victim on his/her side with 
the head lower than the body. DO NOT INDUCE 
VOMITING. IMMEDIATELY transport the victim to a 
hospital. 
OTHER: Since this chemical is a known or suspected 
carcinogen you should contact a physician for advice 
regarding the possible long term health effects and 
potential recommendation for medical monitoring. 
Recommendations from the physician will depend 
upon the specific compound, its chemical, physical and 
toxicity properties, the exposure level, length of 
exposure, and the route of exposure. 
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2.  Urea EYES: First check the victim for contact lenses and 
remove if present. Flush victim's eyes with water or 
normal saline solution for 20 to 30 minutes while 
simultaneously calling a hospital or poison control 
center. Do not put any ointments, oils, or medication 
in the victim's eyes without specific instructions from a 
physician. IMMEDIATELY transport the victim after 
flushing eyes to a hospital even if no symptoms (such 
as redness or irritation) develop. 
SKIN: IMMEDIATELY flood affected skin with water 
while removing and isolating all contaminated clothing. 
Gently wash all affected skin areas thoroughly with 
soap and water. If symptoms such as redness or 
irritation develop, IMMEDIATELY call a physician and 
be prepared to transport the victim to a hospital for 
treatment. 
INHALATION: IMMEDIATELY leave the contaminated 
area; take deep breaths of fresh air. If symptoms (such 
as wheezing, coughing, shortness of breath, or burning 
in the mouth, throat, or chest) develop, call a physician 
and be prepared to transport the victim to a hospital. 
Provide proper respiratory protection to rescuers 
entering an unknown atmosphere. Whenever possible, 
Self-Contained Breathing Apparatus (SCBA) should be 
used; if not available, use a level of protection greater 
than or equal to that advised under Protective 
Clothing. 
INGESTION: DO NOT INDUCE VOMITING. If the victim 
is conscious and not convulsing, give 1 or 2 glasses of 
water to dilute the chemical and IMMEDIATELY call a 
hospital or poison control center. Be prepared to 
transport the victim to a hospital if advised by a 
physician. If the victim is convulsing or unconscious, do 
not give anything by mouth, ensure that the victim's 
airway is open and lay the victim on his/her side with 
the head lower than the body. DO NOT INDUCE 
VOMITING. IMMEDIATELY transport the victim to a 
hospital. 

3.  Caustic Lye Inhalation:  Remove the victim from exposure. Support 
respiration, give oxygen, if necessary. 
Skin: Get medical aid. Flush skin with plenty of soap 
and water for at least 15 minutes while removing 
contaminated clothing and shoes. Wash clothing 
before reuse. Discard contaminated clothing in a 
manner which limits further exposure.    
Eyes: Get medical aid. Do not allow victim to rub or 
keep eyes closed. Extensive irrigation is required (at 
least 30 minutes).   
Ingestion:   Do not induce vomiting. If victim is 
conscious and alert, give 2-4 cupfuls of milk or water. 
Get medical aid immediately.  
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4.  Formic Acid EYES: First check the victim for contact lenses and 
remove if present. Flush victim's eyes with water or 
normal saline solution for 20 to 30 minutes while 
simultaneously calling a hospital or poison control 
center. Do not put any ointments, oils, or medication 
in the victim's eyes without specific instructions from a 
physician. IMMEDIATELY transport the victim after 
flushing eyes to a hospital even if no symptoms (such 
as redness or irritation) develop. 
SKIN: IMMEDIATELY flood affected skin with water 
while removing and isolating all contaminated clothing. 
Gently wash all affected skin areas thoroughly with 
soap and water. IMMEDIATELY call a hospital or poison 
control center even if no symptoms (such as redness or 
irritation) develop. IMMEDIATELY transport the victim 
to a hospital for treatment after washing the affected 
areas. 
INHALATION: IMMEDIATELY leave the contaminated 
area; take deep breaths of fresh air. If symptoms (such 
as wheezing, coughing, shortness of breath, or burning 
in the mouth, throat, or chest) develop, call a physician 
and be prepared to transport the victim to a hospital. 
Provide proper respiratory protection to rescuers 
entering an unknown atmosphere. Whenever possible, 
Self-Contained Breathing Apparatus (SCBA) should be 
used; if not available, use a level of protection greater 
than or equal to that advised under Protective 
Clothing. 
INGESTION: DO NOT INDUCE VOMITING. Corrosive 
chemicals will destroy the membranes of the mouth, 
throat, and esophagus and, in addition, have a high risk 
of being aspirated into the victim's lungs during 
vomiting which increases the medical problems. If the 
victim is conscious and not convulsing, give 1 or 2 
glasses of water to dilute the chemical and 
IMMEDIATELY call a hospital or poison control center. 
IMMEDIATELY transport the victim to a hospital. If the 
victim is convulsing or unconscious, do not give 
anything by mouth, ensure that the victim's airway is 
open and lay the victim on his/her side with the head 
lower than the body. DO NOT INDUCE VOMITING. 
Transport the victim IMMEDIATELY to a hospital. 
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5.  Formaldehyde Inhalation:  Move victim to fresh air. Apply artificial 
respiration if victim is not breathing. Administer 
oxygen if breathing is difficult. 
Skin: Remove contaminated clothing and wash 
exposed area thoroughly with soap and water. A 
physician should examine the area if irritation or pain 
persists.   
Eyes:   Medical facility: irrigate with sterile 0.9% Saline 
for at least an hour or until the cul-desacs are free of 
particulate matter and returned to neutrality (confirm 
with ph paper). 
Ingestion:    Dilution: following ingestion and/or prior 
to gastric evacuation, immediately dilute with 4 to 8 
ounces (120 to 240 ml) of milk or water (not to exceed 
15 ml/kg in a child). 
Antidote:  Milk, Activated Charcoal or water 

6.  Sodium Pentachlorophenate Skin: Skin decontamination. Flush the chemical from 
eyes with copious amounts of clean water. Perform 
skin decontamination  
Cardiopulmonary monitoring. In severe poisonings, 
monitor pulmonary status carefully to insure adequate 
gas exchange, and monitor cardiac status by ECG to 
detect arrhythmias. The toxicant itself and severe 
electrolyte disturbances may predispose to 

arrhythmias and myocardial weakness.  

https://pubchem.ncbi.nlm.nih.gov/compound/water


RISK ASSESSMENT REPORT M/s. Sun Particle Board Pvt. Ltd., Morbi, Gujarat 
 

7.  Diethylene glycol EYES: First check the victim for contact lenses and 
remove if present. Flush victim's eyes with water or 
normal saline solution for 20 to 30 minutes while 
simultaneously calling a hospital or poison control 
center. Do not put any ointments, oils, or medication 
in the victim's eyes without specific instructions from a 
physician. IMMEDIATELY transport the victim after 
flushing eyes to a hospital even if no symptoms (such 
as redness or irritation) develop. 
SKIN: IMMEDIATELY flood affected skin with water 
while removing and isolating all contaminated clothing. 
Gently wash all affected skin areas thoroughly with 
soap and water. If symptoms such as redness or 
irritation develop, IMMEDIATELY call a physician and 
be prepared to transport the victim to a hospital for 
treatment. 
INGESTION: DO NOT INDUCE VOMITING. If the victim 
is conscious and not convulsing, give 1 or 2 glasses of 
water to dilute the chemical and IMMEDIATELY call a 
hospital or poison control center. Be prepared to 
transport the victim to a hospital if advised by a 
physician. If the victim is convulsing or unconscious, do 
not give anything by mouth, ensure that the victim's 
airway is open and lay the victim on his/her side with 
the head lower than the body. DO NOT INDUCE 
VOMITING. IMMEDIATELY transport the victim to a 
hospital.  
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8.  Ammonia Inhalation Exposure: 
1. Move victims to fresh air. Emergency personnel 
should avoid self-exposure to ammonia. 
2. Evaluate vital signs including pulse and respiratory 
rate, and note any trauma. If no pulse is detected, 
provide CPR. If not breathing, provide artificial 
respiration. If breathing is labored, administer oxygen 
or other respiratory support. 
3. Obtain authorization and/or further instructions 
from the local hospital for administration of an 
antidote or performance of other invasive procedures. 
4. Transport to a health care facility. 
Dermal/Eye Exposure: 
1. Remove victims from exposure. Emergency 
personnel should avoid self- exposure to ammonia. 
2. Evaluate vital signs including pulse and respiratory 
rate, and note any trauma. If no pulse is detected, 
provide CPR. If not breathing, provide artificial 
respiration. If breathing is labored, administer oxygen 
or other respiratory support.Warning: Do not attempt 
to neutralize with an acid wash; excessive liberation of 
heat may result. 
3. If eye exposure has occurred, eyes must 
IMMEDIATELY be flushed with lukewarm water for at 
least 15 minutes. 
4. Remove contaminated clothing as soon as possible. 
5. Wash exposed skin areas THOROUGHLY with soap 
and water. 
6. Obtain authorization and/or further instructions 
from the local hospital for administration of an 
antidote or performance of other invasive procedures. 
7. Transport to a health care facility. 
Ingestion Exposure: 
 1. Evaluate vital signs including pulse and respiratory 
rate, and note any trauma. If no pulse is detected, 
provide CPR. If not breathing, provide artificial 
respiration. If breathing is labored, administer oxygen 
or other respiratory support. 
2. DO NOT induce vomiting or attempt to neutralize!  
3. Obtain authorization and/or further instructions 
from the local hospital for administration of an 
antidote or performance of other invasive procedures. 
4. Activated charcoal does not strongly bind ammonia, 
and therefore is of little or no value. 
5. Give the victims water or milk: children up to 1 year 
old, 125 mL (4 oz or 1/2 cup); children 1 to 12 years 
old, 200 mL (6 oz or 3/4 cup); adults, 250 mL (8 oz or 1 
cup). Water or milk should be given only if victims are 
conscious and alert. 
6. Transport to a health care facility. 
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1.3 DISASTER MANAGEMENT PLAN 
1.3.1 INTRODUCTION 

A disaster is a catastrophic situation in which suddenly, people are plunged into helplessness and suffering 

and, as a result, need protection, clothing, shelter, medical and social care and other necessities of life. 

Disasters can be divided into two main groups: 

(a) Man Made Disasters 

Malafide intentions such as sabotage, riots, industrial unrest, air attack etc. resulting into industrial 

accidents, factory fires, explosions and escape of toxic gases or chemical substances, river pollution, other 

structural collapses, air, sea, rail and road transport accidents, aircraft crashes, collisions of vehicles carrying 

inflammable liquids, oil spills at sea etc. will required State/National level resources to combat it.  

(b) Natural Calamities 

Disasters resulting from natural phenomena like earthquakes, volcanic eruption, storm, surges, cyclones, 

tropical storms, floods, landslides, forest fires and massive insect infestation. Also in this group, violent 

draught which will cause a creeping disaster leading to famine, disease and death must be included. These 

types of disasters are not under the purview of this plan. 

Any kind of disaster can result in emergency situation in plant area. Depending on the type & place of the 

emergency, it can be classified in two categories: 

(a) On Site Emergency 

9.  Parafifin Wax Eye Contact: Rinse immediately with plenty of water, 
also under the eyelids, for at least 15 minutes. Get 
medical attention. 
Skin Contact: Wash off immediately with soap and 
plenty of water. Obtain medical attention. 
Inhalation: Remove from exposure, lie down. Move to 
fresh air. If not breathing, give artificial respiration. 
Obtain medical attention. 
Ingestion:  Do not induce vomiting. Never give 
anything by mouth to an unconscious person. Drink 
plenty of water. Get medical attention. If possible drink 
milk afterwards. 

10.  N-butyl Alcohol Eye: If this chemical contact the eyes, immediately 
wash the eyes with large amounts of water, 
occasionally lifting the lower and upper lids. Get 
medical attention immediately. Contact lenses should 
not be worn when working with this chemical. 
Skin: If this chemical contacts the skin, flush the 
contaminated skin with water promptly. If this 
chemical penetrates the clothing, immediately remove 
the clothing and flush the skin with water promptly. If 
irritation persists after washing, get medical attention. 
Breathing: If a person breathes large amounts of this 
chemical, move the exposed person to fresh air at 
once. If breathing has stopped, perform mouth-to-
mouth resuscitation. Keep the affected person warm 
and at rest. Get medical attention as soon as possible. 
Swallow: If this chemical has been swallowed, get 
medical attention immediately.  
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Emergency due to conditions (uncontrolled reaction, small fire, small gas leak, spill, failure of power, water, 

air, steam, cooling media, scrubbing media etc.) and which can be locally handled by plant personnel alone 

(without outside help) is not considered as major emergency. Line of actions to tackle such emergencies 

should be as per the onsite plan. 

(b) Off Site Emergency 

A major emergency occurring at work is one that may affect several departments within and / or may cause 

serious injuries, loss of life, extensive damage to property or serious disruption outside the works. It will 

require the use of outside resources to handle it effectively. 

Usually the result of a malfunction or the normal operating procedures, it may also be precipitated by the 

intervention of an outside agency or natural calamity such as a severe storm, flooding, crashed aircraft or 

deliberate acts of person or sabotage. 

1.3.2 MAJOR ON–SITE EMERGENCY 

The identification of maximum onsite credible accidents due to Toxic and flammable material may arise 

from: 

(1) A slow intermittent release through a leaking relief valve. 

(2) A fire or mechanical damage is threatened on installation containing toxic and flammable material, 

over pressurization or plant failure. 

(3) Due to spillage of toxic chemicals. 

(4) A major accident may occur due to sudden release of large quantity of toxic and flammable 

substances, as it would form large toxic cloud or vapor cloud. Although the probability of such an 

event occurring is extremely low.  

1.3.3 TRANSPORTATION EMERGENCY FOR HAZARDOUS CHEMICALS 

The rapid growth of industries in India has boosted the transportation of hazardous chemical by road. This 

has in turn given birth to transportation emergency. When the carriers of the hazardous substances gets 

involved in accident it leads to disastrous consequences, maybe due to fire, explosion or toxic spillage 

resulting in damage of property, environment pollution and sometimes even loss of human life on both the 

sides of the transportation route. For handling and minimizing such emergency following survey is 

undertaken. 

 The routes of transportation by road for hazardous chemicals are identified and restricted, so that the 

least populated area is affected during emergency. 

 Population survey on both sides of the proposed transportation routes up to 500mm is undertaken so 

that the approximate number of people likely to be affected can be identified beforehand. Accordingly 

necessary evacuation and medical preparedness can be planned during the time of emergency. 

1.3.4 FACTORS TO BE CONSIDERED DURING EVACUATION REQUIRED DUE TO CHEMICAL HAZARDS 
SPILLAGE 

(i)   The Dangerous Goods 

 Degree of health hazard 

 Amount involved. 

 Containment /control of release. 

 Rate of vapor movement. 

(ii)   The Population Threatened 

 Location 

 Number of people  
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 Time to evacuate or protect in place 

 Ability to control evacuation or protection in place 

 Building types and availability 

 Special institutions or populations e.g. nursing homes, hospitals, etc. 

(iii)   Weather conditions 

 Effect on vapor and cloud movement 

 Potential for change 

 Effect on evacuation or protection in-place. 

1.3.5 ON SITE EMERGENCY MANAGEMENT PLAN 

This emergency management plan specially deals with “On-site emergency” i.e. with respect to accidents 

that may take place in the industry and their effects are confined to the factory premises, involving only the 

people working in the factory. 

A) Fire – Emergency Control Management 

 Any person who notices fire will immediately inform through phone or massager to: 

- Main gate                                              

- Concerned supervisor/shift in charge 

- HOD (Security and firefighting)          

 Concerned supervisor will switch off electricity near the place of fire. 

 Use suitable firefighting equipment placed at various locations. Fire extinguishers will be provided in all 

area; information of the fire extinguishers will be shown on plant layout drawing and provided to all 

department & concern personal. Following are the details of the fire extinguishers provided with in 

premises. 

 Use fire hydrant provided in the plant properly as per suitability under guidance & supervision of site in 

charge. Following are the details of the fire hydrant points with Hose Box provided within premises.     

 Main gate will send ambulance to the accident site and inform Chief Medical Officer. 

 Security and firefighting personnel will rush to the site along with necessary equipment and cordon off 

the area. They will not allow unauthorized persons to enter in the area of fire. 

 Security and firefighting personnel and other personnel will start using suitable firefighting equipment to 

extinguish fire. 

 HOD Utility will ensure smooth supply of water. 

 HOD will arrange to remove any stored material that is likely to come in contact with fire and may catch 

fire. 

 HOD will arrange to dispose burnt material as waste as per waste disposal of that department and take 

appropriate action for mitigation of environmental impacts. 

 

Table 1.8: List of Safety & Emergency Facilities 

Sr.no. 
 

Particular of Equipment Requirement 

1.  DCP powder (50% of fire extinguishers ) 11 

2.  CO2 water ( 50% of fire extinguishers ) 11 

3.  Sand scoops 03 

4.  Safety helmets 50 

5.  First aid box with anti-snake serum& Antidotes 06 

6.  Rubber hand gloves 50 



RISK ASSESSMENT REPORT M/s. Sun Particle Board Pvt. Ltd., Morbi, Gujarat 
 

7.  Explosive meter - 

8.  Pressure type self-contained breathing apparatus with spare cylinder (30 
minutes) 

- 

9.  Safety Shower 05 

10.  Safety Goggles 50 

11.  Mention if any other - 

 

Table 1.9: Location of fire hydrant point with hose box 

Sr. 
No. 

Area / Plant 
Nos. Of Hydrant point with hose 

box 

1 Plant Areas 01 

2 R.M. Storage and Tank area 01 

3 Administrative Building 01 

4 Finish Goods Area 01 

5 Manufacturing & Utility Areas 01 

  

Table 1.10: List of Fire Extinguisher 

Sr. No. Area Type of Extinguisher Nos Capacity 

1 Manufacturing & Utility Areas DCP, CO2,CO2 Water 08 2 Kgs 

2 R.M. Storage &Tank Area DCP,CO2 Water 04 5 Kgs 

3 Finish Goods Area DCP,CO2 Water 02 5Kgs 

4 Office DCP,CO2 02 5Kgs 

5 Security Office DCP 01 5Kgs 

6 Spare DCP,CO2 04 6 Kgs 

 
B) Emergency Control Procedure for Hazardous Chemicals 

 In case of any major incident in chemical storage &/or transfer/handling system, immediately inform 

through phone or messenger to: 

 Main gate       

 Production officer 

 Security in-charge & Fire fighter 

 Main gate will inform ambulance to send at the accident site and inform to Medical Officer. 

 Security and firefighting personnel will rush to the site along with necessary equipment and cordon 

off the area. They will not allow unauthorized persons too near to the accident site. 

 The emergency management team will follow the methods established in line with the guidelines of 

“Chemical Emergency Response Guide” as prepared separately for all chemicals. 

 If any person is injured or affected in incident, provide first aid or shift him to dispensary, if required. 

 If there is fire following leak/spill, follow procedure for mitigation of fire. 

 If there is spillage of hazardous chemical following fire &/or dispersion, fire fighter arrange to collect 

the material, clean the area and dispose it accordingly after treatment as per the methods 

established in line with the guidelines of “Chemical Emergency Response Guide” as prepared 

separately for all chemicals. 

 Production officer will arrange to transfer spilled material and take appropriate action for mitigation 

of environmental Impacts as per the waste disposal plan and regulatory guidelines. 

C) Control Room 
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The security office, at main gate, will be the control room that is manned 24 hours. The control room will be 

headed by Manager- Security, assisted by maintenance in-charge and Safety Officer. The following facilities 

are available in the control room: 

 Layout of the plant 

 Emergency Contact List 

 Maximum number of people working at a time and assembly points 

 Population around the plant 

 Internal and external telephones with telephone directory  

 Public address system 

 Torch lights 

 List of dispensaries and registered medical practitioners around the plant  

 Area map of surrounding villages 

 Nominal roll of employees 

 Note pads and pencils to record message received and instruction to be passed through runners 

 The methods established in line with the guidelines of “Chemical Emergency Response Guide”  

 “Chemical Emergency Response Guide”  

 A copy of Emergency Plan 

 List of emergency control committee, emergency crew, medical staff, transportation staff, and 

security and firefighting staff 

 First aid box, jiggery, and peppermint  

 Sitting arrangement 

 

 

D) Emergency Contact List 

During emergency, any person facing incident or any person aware of incident or any person seeking 

information for emergency contact details will use the following list. 

 

Table 1.11: Emergency responsibilities personals: 

S. 
No. 

Name / Designation Contact Nos. 

1 Mr. Dayalal M. Jakasaniya 
(Director) 

Direct Line 9727798396 

Intercom - 

Home - 

Mobile 9727798396 

2 Mr. Darshan Jakasaniya 
(Unit Head) 

Direct Line - 

Intercom - 

Home - 

Mobile 9727798397 

3 Mr. Miral Moteriya 
(Incharge-Maintenance) 

Direct Line - 

Intercom - 

Home - 

Mobile 9925841807 

4 Mr. Pryag Kundariya 
(EHS-Officer cum safety) 

Direct Line - 

Intercom - 

Home - 

Mobile 9904287878 



RISK ASSESSMENT REPORT M/s. Sun Particle Board Pvt. Ltd., Morbi, Gujarat 
 

S. 
No. 

Name / Designation Contact Nos. 

5 Mr. Darshan Jakasaniya 
 (Manager – Production) 

Direct Line - 

Intercom - 

Home - 

Mobile 9727798396 

6 Mr.  Mayank Aghera 
(EXECUTIVE- Adm./HR) 

Direct Line - 

Intercom - 

Home - 

Mobile 9712012300 

7 Mr. Deep Jakasaniya 
(Head Laboratory) 

Direct Line - 

Intercom - 

Home - 

Mobile 9978390206 

8 Mr. Nirav Patel 
(In – Charge, Godown) 

Direct Line - 

Intercom - 

Home - 

Mobile 9727399111 

9 Local Crisis Control Room, Morbi 0281-22477006 

10 Fire Services, 02822-230-050 

Common Fire Service Contact, Hot Dial 101 

11 Police Stations/control room:  02822-230199, 225333 

Police Control Room, Hot Dial 100 

13 Collector Office 
Mamlatdar, Morbi 
Mamlatdar, Disaster, Morbi 

 
+91 2822 242418 
+91 2822 243300 

12 GPCB -  Morbi 02822 228 001 

13 GSPC Local Emergency Contact +91-7046070555 

14 Primary Health Centre, Morbi 02822 221 450 

15 Shyam  Hospital, Morbi 02822234577 

16 CHC And Government RefferalHospital, GH-Morbi 9429485741 

17 Ambulance & Emergency, Hot Dial 108 

18 Blood Bank (Shiv blood bank) 02822292577 

 

E) Assembling Point 

During emergency, one emergency assembling point is provided near main gate area. Main gate will be the 

assembly points depending upon the wind direction and location of the person with respect to incident area. 

The person will move opposite to wind direction (facing direction from which wind is blowing) and away 

from the source of chemical leakage. When possible and space is available, person will move into left & right 

direction of the wind direction and finally will reach to the assembly point. Wind direction may be known by 

seeing direction of windsocks located at different points in the company and direction of stack smoke. 

Name of five neighbor industries: 

1. Sonica Ceramic 

2. Sunsilk Ceramic Pvt. Ltd. 

3. Sun Ceramic 

4. Captiva Ceramic Industries 

5. Uday Industris 

F) Warning Signal 
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In case of emergency, people will be informed by raising siren. Manager Security/Manager P&A are 

authorized to raise siren. Siren will be blown intermittently for 5 minutes and will be treated as declaration 

of major emergency. Siren will be located at turbine house of power block. 

G) Emergency Ending 

The emergency will be declared ended when the source of gas emission has been effectively isolated and gas 

clouds dispersed. This will be done by on – site incident controller. Siren will be blown intermittently for 2 

minutes to declare emergency end. 

H) Emergency Control Committee (ECC) 

The emergency control committee will comprise of the following members. 

 Managing Director/Units Head - Main Controller 

 Units Head – On-site Incident Controller(Leader) 

 Plant In-Charge  – Dy. On-site Incident (Jn. Leader) 

 Manager (EHS)- On-Site Instructor 

 Maintenance Incharge  

 Firefighter 

 In-charge (RM Storage) 

 Safety Officer 

 Medical Associate 

I) Responsibilities of Persons Involved 

A. Works Main Controller 

Either or Both of Managing Director & Unit Head will be works main controller. He/they will take care of on – 

site emergency plan. As soon as he/they is/are informed of emergency, he / they will: 

 Assume responsibilities for overall main control. 

 Ensure that members mentioned called in.  

 Maintain a speculative continuous review of possible development and assess these to determine most 

probable cause of events. 

 Arrange to maintain chronological record of emergency. 

 Issue authorized statements to news media and inform head office. 

 Inform outside emergency services including fire, police, hospitals, District Magistrate. 

B. On-Site Incident Controller & Dy. On-Site Incident Controller 

Either of General Manager or Manager Production will the on –site incident controller. When General 

Manager is assigned duty of On-site Incident Controller the Manager Production will be acting as Dy. On-site 

Incident controller to as per direction of General Manager. In other case, when General Manager is not 

available, Dy. On-Site Incident controller will act as On-site Incident Controller. As soon as he/they is/are 

informed of emergency he/they will proceed to the site. On arrival he/they will: 

 Assess the scale of emergency and decide if a major emergency exists or likely to exist and declare it 

 Direct all operation for controlling and stopping chemical leakage with the following priorities: 

- Secure safety of personnel 

- Minimum damage to plant and machinery  

 Direct rescue operation 

 Ensure that affected area is searched for causalities 

 Ensure that all non-essential workers in affected area leave the place (direct them to go to the assembly 

point as per wind direction) 
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 Report developments to works main controller 

 Keep record to preserve evidences to facilitate any subsequent enquiry 

C. Communication and Advisory Team 

This team will consist of manager/head of various departments of the company. 

D. Emergency Security Controller 

He will be the senior most security person located at main gate office. He will take care of security of 

the plant and also guide outside government agencies. 

E. Medical Officer 

Medical officer will be a doctor / trained compounder at occupational health center / dispensary of 

plant / first aid center. 

F. Worker 

 Workers /employee of A/B/C shift having duty in following area/department will not leave their place of 

work without instruction by On-site Incident Controller &/or Dy. On-site Incident Controller &/or HOD of 

respective area/department: 

- Boiler operation 

- Tank Farm Area 

- Water supply 

- Electrical Dept. 

- Logistic/transportation 

 Persons of any department instructed specifically not to leave the plant by shift in-charge/ shift 

supervisor 

 Shift workers will see that leakage in any tank is contained and eliminated under guidance of their 

supervisor/shift in-charge 

 Shift workers are strictly subjected to follow the manual of Chemicals while working in the area having 

hazardous chemicals. All workers will work with hazardous chemicals only under guidance /supervision 

of their supervisor / shift in-charge 

 Shift workers (Water Supply) will ensure water supply to colony and plant. In no case water supply to the 

colony will be cut off. 

 Shift workers (Electrical) will ensure power to water supply, colony, and plant. In no case power is to be 

switched off. They will also ensure cut-off of power in the area where power supply required to be 

stopped. 

 Boiler attendants and operators will ensure that their plants are stopped in orderly manner without any 

damage. 

 In-charge of transportation will ensure that their vehicles are parked in proper area to avoid blockage on 

road and all vehicles are in ready condition for evacuation operations in case of evacuation is required.  

 Other shift workers specifically instructed not to leave the plant, will perform the following function: 

- Act as extra first aiders to deal with casualties 

- Transport equipment, if any, to the incident 

- Remove vehicles away from the risk areas 

- Act as runners in case of communication difficulties 

- Any other work directed by senior person present at that location 

 All other workers, except those mentioned above, will leave their work place after stopping their plant 

properly to avoid damage. 

 After completing the above-mentioned/assigned works, all workers will leave their place immediately. 
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G. Communication System 

Following communication system will be followed: 

 Control room and place of incidence: Telephone/Mobile/Messenger/Internal Network/Internet 

 Between two control teams: Telephone/Messenger/Walky-talky/Mobile/Internal Network 

 For general communication is all area: Mike/Speaker equipped with microphone further, public 

address system is provided at control room. 

H. Safety Appliances 

All safety appliances as required to combat the emergency as suggested in “Chemical Safety 

measures/MSDS” will be made available in plant. All plant area will have suitable safety equipment like; fire 

extinguisher, self-contained breather, mask, goggles, safety suit, hydrant etc. as required. 

I. Check – Up Schedule 

For handling of hazardous materials, standard procedures shall be followed. Further, regular check-up shall 

be done to ensure safety. Guidelines for such check-up are given below: 

Table 1.12: Details of Inspection Schedule 

Particular  Frequency Responsibility 

Leakage in Hazardous Chemicals Tanks Daily Manager (Production) 

 

Temperature, Pressure & Groundings Daily Manager (Production) 

Storage  & handling of materials as per 

standard procedure 

Daily Manager (Production & EHS) 

Pump, Motors & Valves for operation  Weekly Manager (Maintenance) 

Availability & Conditions and use of 

Safety appliances 

Weekly Manager (EHS&/or HR) 

First aid box, peppermint, antidotes, 

vaccines and medicines 

Weekly Manager (Production&/or HR) 

Fitting and fixtures Monthly Manager (Maintenance)   

Recalibration of pressure gauge & flow 

meters 

Monthly HOD (Instrumentation) 

Siren Daily HOD (Electrical) 

Mock drill for Chemical leakage & Fire Half yearly Manager (Production) 

Medical check – up Half yearly Manager (HR/P&A) 

Testing of hoist, ropes, and sling Yearly Manager (Maintenance)  

Pipeline and fitting replacement Once in 4 yrs. Manager (Maintenance) 

 

J. Training 

To educate employees, their families, and inhabitants in surrounding villages regarding precautions to be 

adopted and information system in case of hazardous chemical leak and also to train a group of employees 

in methods and procedures to prevent and/or to contain such leak is highly essential and is provided as 

under:  

 Training and holding regular mock drills in dealing with hazardous chemical leak to employees working in 

hazardous chemical handling area, production plant & other areas. 

 Training and holding mock drill in dealing with hazardous chemical leak and familiarization with terrain 

to fire and security staff. 
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 General safety instructions to protect individual from effects of chemicals are also propagated through 

safety exhibitions. Further, these instructions are displayed and distributed in English, Hindi, and 

Gujarati. 

K. Medical Facility 

The company will be outsourcing a doctor in case of emergency as well as per requirement. Further, many 

hospitals are located nearby area / villages. To provide first aid to the affected person first aid box will be 

provided in the company. First aid box will be regularly checked. 

L. Mutual Aid 

While necessary facilities shall be made available and shall be updated from time to time, sometimes, it may 

be necessary to seek external assistance; it may be from the neighboring factories or from the State 

Government as the case may be. Upon inception of operation of the company following company of morbi 

will be contacted to establish the mutual facilities for emergency management. 

 Sun Ceramic 

 Sun Silk Ceramic Pvt. Ltd. 

M. Mock Drill 

In spite of detailed training, it may be necessary to try out whether, the Onsite Emergency Plan work out and 

will there be any difficulties in execution of such plan. In order to evaluate the plan and see whether the plan 

meets the objectives of the Onsite Emergency Plan, occasional mock drills are contemplated. Before 

undertaking the drill, it would be very much necessary to give adequate training to all staff members and 

also information about possible mock drill. After few pre-informed mock drills, few UN-informed mock drills 

would be taken. All this is to familiarize the employees with the concept and procedures and to see their 

response. These scheduled and unscheduled mock drills would be conducted during shift change, public 

holidays, in night shift etc. To improve preparedness once in 6 months and performance is evaluated. 

 

1.3.6 OFF – SITE EMERGENCY MANAGEMENT PLAN 

The off-site emergency plan prepared herein will deal with those incidents, identified in the on-site plan, 

which have the potential to affect adversely the persons or the environment outside the boundary of the 

premises. Whenever such an emergency occurs, there is a great need to control and isolate the danger, and 

to minimize the adverse effect to the greatest extent possible. This plan has been drawn up with a view to 

mobilize resources and integrate with State Contingency Plan for an effective system of command and 

control in combating the emergency. 

The off-site plan is the tool for co-ordination of existing services and their readiness, as far as possible, for 

the hazards and problems, which may arise in an incident. The information for the off-site emergency plan 

such as site Data, Toxic Cloud Dispersion distances, Role of Factory Management, External Support Services, 

Transportation Emergencies etc. is furnished. 

Thus in brief the two main purposes of the off-site emergency plan are: 

 To provide the local/district authorities, Police, Fire Brigade, Doctors, surrounding industries and public, 

the basic information of risk  assessment and to appraise them of the consequences and the 

protection/prevention measures and control plans and to seek their help to communicate with the 

public in case of a major emergency. 

 To assist the State Authorities (GSDMA, Collectors etc.) for preparing the off-site emergency 

(Contingent) plan for the district or particular area and to organize rehearsal from time to and initiate 

corrective actions based on the lessons learnt. 

A. Central Control Room (CCR) 
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The central control room is the place under the control of chairman of local crisis plan (LCP) committee, 

where the operations to handle the emergency are directed and co-ordinated. It is the Centre of Resources 

Mobilisation, Information & Media Communication. 

B. Fire & Rescue Wing 

The control of fire is normally the role of the fire commandant, till the controller of team of local disaster 

management authority come on site. He may also have a similar role for other type of incident like 

explosions, toxic release and collapse of structure where rescue work is to be carried out in scientific and 

systematic way. He has to ensure mobilization of all the fire services, and other requirements to achieve the 

target. He will liaise with other coordinator and feed the information regarding incident to the scene of fire 

or to the site. 

PHASE 1: During Normal Circumstances Fire & Rescue Wing Should Carry Out and Get Prepared During 

Normal Period 

1. Identify hazard potential areas. 

2. Knowledge of approach roads & escape routes. 

3. Provision adequate water supply and knowledge of other sources of water supply. 

4. Arrangement of adequate type of firefighting equipment. 

5. Provision of well-trained manpower. 

6. Arrangement for pulling out manpower and resources from various units, without loss of time. 

7. Provisions of required quantity of fire extinguishing chemicals & their easy procurements, also with 

mutual aid system. 

8. Proper & efficient communication system, preferably wireless, on single channel. 

9. Adequacy of specialized rescue team, with specific equipment. 

10. Maintaining the standard firefighting equipment and store in working condition to meet call at any 

time. 

11.  Operational uniformity- fire response plan. 

12.  Knowledge of chemicals and their properties and types of fire extinguishing media to be sued. 

13.  To arrange the training for fire crews and rescue team for evacuating purpose. 

14.  Incident involving chemical emergency/ toxic gas release, situation shall be handled by wearing self-

contained breathing apparatus, along with protective clothing. 

15.  Fire commander shall keep ready a special jacket, to wear during emergency for identification. 

Proper co-ordination is required with police for the quick movement of fire fighting vehicles. 

16.  To know about the arrangement to keep open railway level crossing for quick movement of fire 

fighting vehicles I required with railway authority. 

PHASE 2: During Emergency 

1. For identification of fire-commander shall wear a special jackets or identification. 

2. Immediately after receiving the message from Local Control Room (LCR), the Fire Commandant shall 

activate/mobilize the crew to order from nearby Fire Station & rush to the site under intimation to 

LCR.  

3. The fire commandant, before ordering, will ensure the type of fire-extinguishing media required and 

approximate quality on getting information about the scene of fire or the units. 

4. At the site of incident, the Fife Commandant will thoroughly observe and inspect and survey the site 

for the use of fire media, and will start functioning accordingly, till the emergency is controlled in all 

respect, with constant touch with LCR, giving the details and adopted controlling procedures. 

5. Fire commandant will act as Incident controller at site. All the agencies shall report to him at site. 
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6. Further, in case of more help required, he will report to LCR accordingly with specific and clear 

instructions for such help.  

7. For the suspect trapped personnel, in case of toxic gas leakage and major fire, rescue operation will 

be carried out as instructed by LCR on the advice of experts using necessary respiratory protection 

system.  

PHASE 3: After Emergency 

1. Incident controller will give the details about the incident to LCR also, for further actions, if required. 

2. After “ALL OK SIREN” the necessary precautionary measures will be put in practice. 

3. Work of removal of debris, removal of trapped persons or removal of dead bodies or other work as 

per scenarios & instructions will be carried out. 

4. Incident Controller will assess the total damage and will give clear report about the scene to the 

chairman of LCG. 

5. Incident controller will assess the adequacy of the work carried out and lacuna in the actions and 

find out the improvement to be required. 

C. Warning, Evacuation & Traffic Control Wing 

Role: 

Formal duties of the Police Authority during emergency include protecting life and property and controlling 

traffic movement. Further, police have to control and evacuate unnecessary public, to cordon off area of 

incident and ensure free movement of vehicles involved in relief operations. 

Functions: 

1. Control and regulations of traffic within the area of incident. 

2. Assist the fire-fighting wing by cordoning off the affected area and help the fire-fighting wing by 

supplementing fire-fighting personnel to the extent possible. 

3.  Assist the medical & evacuation personnel to work without any hindrance and help the medical 

department in evacuating casualties.  

4. Prevent unauthorized entry into the affected area. 

5. To control general law & order situation. 

During Normal Circumstances: 

1. To develop control point and communication system. 

2. To plan clear chain of command and control for controlling traffic at accident site. 

3. To decide assembly point, shelter points etc. keeping in view the wind direction. 

4. To arrange necessary equipment for warning the population. 

5. To prepare procedure to regular traffic and diversion of traffic on approach road to accident prone 

industrial pockets. 

6. To keep co-operation with all emergency services and Control Room.  

7. To arrange training for police staff. 

8. To gain knowledge of risk hazards and identify accident-prone areas. 

9. To decide strategy to pull out resources. 

10. To issue passes to persons expected on duty, transport services and others. 

11. To communicate about transfer of officer, charge in address with telephone number to the LCG for 

updating the information. 

12. To decide procedure to maintain records. 

13. To lay down the scheme of wireless network for smooth flow of information to various agencies for 

containing the emergency. 

During Emergency: 
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1. On getting information about the emergency, from incident place or from the chairman of LCG and 

DySP, start functioning of control room at the incident place. 

2. Arrangement should be made to maintain law and order in strict manner at the incident place and 

nearby. 

3. Arrangement to control unwanted traffic and to divert unwanted traffic via safe route. 

4. To post senior police officers near the mishap site. 

5. Immediate and continuous announcement to make awareness about emergency among surrounding 

population. 

6. Cordon the area so that area will not be crowded or blocked by unwanted people. 

7. To keep the road clear and to see smooth flow of traffic. 

8. To work in consultation with CCR and report the details of real position of each place. 

9. To keep and carry out evacuation and remove trapped persons. Moreover, to ensure protection of 

property in evacuated areas. 

10. To divert the person to first air post, casualty receptions center and base hospital according to the 

situation. 

11. To ensure that there is no interruption in the performance of tasks allotted to other emergency services. 

12. Communicate the surrounding public instructing them to leave the area and move to the shelters and 

other safe place as decided, in case of release of toxic gas, the clear instruction should be communicated 

by wireless set/walkie-talkie through mobile vehicles, who should also wear the protective equipment 

like self -breathing apparatus. 

After Emergency: 

1. The evacuated areas (industrial and residential) should be securely protected till the rehabilitation is 

completed. 

2. The place of incident should be preserved from evidence and theft point of view. 

3. After getting clearance from LCR, traffic should be resorted in the control way. 

The report of activities carried out during and after the emergency should be submitted to the Chairman 

of LCG. 

D. Actions For Emergencies Involving Road Tankers Carrying Hazardous Chemicals 

In recent years, India has witnessed rapid growth in transportation of hazardous chemicals by road. Major 

road accidents have clearly demonstrated that hazardous chemical carries, when involved in accidents, can 

cause disastrous consequences like fire, explosion & spillage resulting in loss of life and property besides 

environmental pollution. Such accidents demand immediate availability of essential information to take 

appropriate counter measures. 

The products of chemical industry vary enormously in their types, property and degree of hazard, ranging 

from explosives to plaster board. These are transported as solids, liquids in a wide range of temperatures 

and pressures. 

Realizing the dangers, the new Motor vehicles Act 1988 has been introduced in India by imposing permit 

conditions for vehicles carrying hazardous substances. Under this new act, every motor vehicle carrying 

hazardous substances should comply with certain regulations. 

(i) Role of Transport Crew  

1. Motor vehicle carrying hazardous substance should have the emergency information panel which 

provides details in the event of emergency. It indicates the correct technical name of the substance 

being transported; it’s UN – Number, Hazchem Code and UN Hazard class label. The panel also provides 

for contact telephone number in an emergency, as also specialist advice. 
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2.  The driver of the vehicles should possess related Tremcard from the respective suppliers and to be kept 

on the vehicles. 

3. To maintain the vehicles, accessories, protective clothing and other equipment in good conditions 

4. In case of mishap, the driver should be reported, immediately, to the nearest police station. 

5. At the time of mishap, the helper/ cleaner/ driver who-so-ever remain present should handover 

‘Tremcard’ or written information about the contained chemicals to the emergency services. 

(ii) Role of CCR 

On the receipt of an incident/mishap report, the Central Control Room will ensure that the emergency 

services have been summoned through Fire Officer of the company, till the fire controller of LCG comes at 

site and will obtain the specialist advice & inform the expert to remain on telephone, if any assistance is 

needed. 

A manufacturer’s/ trader’s/ supplier’s specialist advice should normally be sought if deemed necessary after 

the situation has been assessed by the Emergency Services. This procedure may, however, be varied 

according to the situation and advice by experts. 

(iii)   Methodology 

Policy based on the knowledge of immediate danger area does the action for initial cordoning.  

(iv)  Evacuation 

1. Determination the extent of evacuation required in consultation with the emergency commander. 

2. Residents should be advised to travel slowly and cautiously and not to burden themselves with 

unnecessary baggage. 

3. Ensure that buses/trucks/vehicles are properly lined up at various picks up points. Responsible officer 

should be posted at these points to supervise loading and dispatch of buses/vehicles. 

4. Ensure that drivers of buses/vehicles/trucks are given clear instruction about route and their destination. 

5. Make proper security arrangement to look after houses and property in their absence, in other words, 

chances of theft etc. should be minimized during the period when the residents are away. 

6. Get in touch with Div. Manager (Railway) & / or Local State Transport Manager to arrange the 

evacuation by railway or bus if required. 

7. Ensure that battery/diesel operated floodlights are ready to be made functional in case there should be 

need for the same. 

8. Decide in consultation with emergency commander for return of residents. 

Register should be maintained giving evacuation and other details with time. 

If evacuation is required, it is carried out as guided in the “Chemical Emergency Response Guidelines” table 

of isolation and protective action distances. 

Before Evacuation the following factors are also to be considered. 

The Dangerous Goods 

 Degree of health hazard 

 Amount involved 

 Containment /control of release 

 Rate of vapor movement 

The Population Threatened 

 Location 

 Number of people  

 Time to evacuate or protect in place 

 Ability to control evacuation or protection in place 
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 Building types and availability 

 Special institutions or populations e.g. nursing homes, hospitals, etc. 

Weather conditions 

 Effect on vapor and cloud movement 

 Potential for change 

 Effect on evacuation or protection in-place. 

 Layout Plan Of The Factory Premises Showing fire Control Plan For Flammable Substances And 
Separate Entry & Exit For Emergency Vehicle/ Fire Tenders, Chemical Safety Plans, Emergency 
Response Guide (Erg) And MSDS Of Chemicals Are Enclosed as Annexure-VII . 
 


