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ABSTRACT 

For better living standard of life, man developed science and technology and plunder natural 

resources which thereby polluting environment. Continuous load of manmade pollutant into 

environment cause adverse series of disasters from time to time. There are manmade disasters 

such as London smog, minamata disaster, Bhopal disaster, Chernobyl disaster etc. There are 

long list of toxic chemicals such as asbestos, lead, arsenic, formaldehyde, PVC vinyl, having vast 

uses in industry and also led to harmful disasters. Our society is hooked on chemical of its own 

making. These toxic chemical are highly toxic, explosive, flammable, or poisonous or having a 

combination of all these characteristics. Their impact is very high and cause harm to human, 

living creatures, plant, property and environment It is emphasized that strengthens of preventive 

measures such as fire services, medical authorities team, paramedics, local administration has 

vital role in formulating the mitigation plans. To mitigate chemical disaster, stress is given to 

create appropriate infrastructure i.e. on-site and off-site plans including public address system. 

To cope up the problem of chemical disaster is a challenging task. There is need to generate 

awareness program regarding chemical risk and expected role during emergencies. It is 

essential to identify various mechanisms of managing chemical accident risk and need for 

preparedness and capacity building needs. Regular statutory inspection and testing of 

emergency plans must be practiced. Need to prepare mechanism of chemical waste management, 

disposal of chemical waste and organize awareness program regarding chemical disaster 

management plan. 
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INTRODUCTION 

Disaster either natural or manmade cause suffering to human. There is lot of variation in climate, 

vegetation pattern, geological changes which led to cyclones, floods, droughts, earthquakes, 

landslides etc .Rapid industrialization, urban fires has put the society at great risk. Besides 

natural disaster, weapon of mass destruction( WMD) which include weapon or device that cause 

injury or even death to significant community at a particular area. It may be either chemical, 

nuclear, radiological, biological, all these called manmade disasters.WMD disasters could takes 

place like dropping of atom bombs at Hiroshima and Nagasaki during Second World War, 

Nuclear explosion at Chernobyl Nuclear reactor in USSR. It could be gas leakage at Union 

carbide factory at Bhopal on dec.3, 1984.The impact of nuclear weapon is very high but 

probality is lowest. Biological impact is very high e.g. release of 100 gram of anthrax can cause 

upto 3 million casualties. Chemical disasters are low in frequency but highly disastrous in terms 

of lives, injuries and environmental impact [1] Chemical disaster is basically emission, fire or 

explosion involving release of hazardous chemical in the course of industrial processes. 

Chemical accidents can be prevented by regular checking of safety devices in industries, use of 

safer engineering practices, and minimization of human error. 

There is some organization existing at national or state level to mitigate natural disasters. Rapid 

reaction team (RRT) should be formed include high trained person to assess the situation, advise  

the government, NGO to tackle the situation. The mission of such task force to provide early 

assessment, detection and providing solution during an incident. Such teams should collaborate 

with army forces deployed in states, vulnerable district, important cities etc. A striking difference 

between natural disaster and manmade disaster is that in case of manmade disaster, number of 

casualties is high but a major percentage of people to get contaminated[2] There are many 

incidents where still the impact of manmade disaster is seen. In the incident of dropping of atom 

bomb at Hiroshima and Nagasaki, still newly born child has found traces of radioactive elements. 

CHEMICAL DISASTERS 

Chemical weapons are considered as weapon of mass destruction, led to chemical disasters. 

Chemical weapons used during Iraq-Kurd war caused thousands of death and many are suffering 

from long term effects. Chemical disasters could be either manufacturing of chemical weapons. 
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If there is leakage of corrosive and toxic chemical from large vessel or storage tank, there would 

be chance of big industrial disasters. There are some incidents of chemical disaster: 

1. Bhopal gas tragedy: In Bhopal (Madhya Pradesh), in the night of dec.2-3, 1984, leakage of 

Methyl Isocyanate (MIC) from Union carbide factory was world’s worst industrial disasters 

where more than 50,000 people get exposed to MIC gas. Within days, trees in the vicinity 

become barren, more than two thousands animals get buried [3] Till date, eating fish is strictly 

banned because water is contaminated. Children and old people were most affected. Most of the 

deaths occurred due to choking, circulatory collapse and pulmonary edema. Even one Bhopal 

resident, Ahmed khan said:”we were choking and our eyes are burning. We could barely see the 

road through fog and sirens were blaring [4]. It is found that stillbirth rate is increased by 300% 

and neonatal mortality by around 200% 

2.   Accident at Seveso, Italy: Another incident of chemical disaster took place in chemical plant 

manufacturing herbicide. In July 1976, a white cloud of poisonous gas of TCDD (2, 3, 7, 8-

tetrachlorobenzo-10-dioxin) came out and covered in the entire area. This chemical affects 

people suffering from skin disease and liver problems. After the incident, about 1% of babies 

born are deformed. It has been found that dioxin still continue to contaminate soil, water and 

natural biological cycle.  

3. Accident at Mangalore Chemicals and Fertilizers Ltd: 

On 9 feb.2000, there was a chemical accident in urea plant of Mangalore chemical and fertilizers 

ltd. suddenly, ammonium carbamate solution was leaked at weld let joint of pipeline and hot 

solution was released and two persons were died on the spot and other two died at hospital. Later 

on, it was investigated that the weld let used in high pressure pipe had high carbon content which 

has hazardous effect Also high pressure pipeline was not undergoing hydrostatic test. The 

personnel who were on the job were not wearing protective equipment[5] 

4. Accident at National Fertilizers Ltd (NFL) at Panipat: 

On 26 Aug 1992 at NFL Panipat, liquid ammonia burst at high pressure of 23 Kg/cm
2
 which 

cause suffocation because of cloud of ammonia gas. The deadly ammonia gas cause coughing 

and choking among workers lead to death of eleven persons. 

5. Accident at Tata Motors, Jamshedpur (MP) 
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On 27 may 2008 at Tata motors, people get exposed to dense pale green pungent and poisonous 

gas chlorine. Chlorine gas was leaked from cylinder present in water treatment plant. Around 

200 people get hospitalized immediately. Since, chlorine gas has strong oxidizing properties and 

its impact on human respiratory system is quite harmful. Death is mainly due to respiratory 

failure.  

Another incident of toxicities is soil contamination with dioxin at Times Beach, Missouri (USA) 

killed many people. When these toxic chemical or toxic vapours contaminate air, water and soil 

in the environment, the situation become drastically worse. Dimension of chemical disaster can 

be depicted in figure 1: 

Chemical Disaster: It’s Impact 

Chemical Disaster 
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                                              Figure 1: Impact of chemical disaster 

Disaster could be occur when hazardous chemical are placed in stock. Sometimes, a vehicle 

carrying explosive if detonated near vehicle containing hazardous chemicals led to chemical 

disasters. Sometimes big tankers containing hazardous chemicals when transported from place to 

place by road or by rail, if met accident cause high casualties. There are various chemical agents 

which have lethal effect leading to chemical disasters. The chemical released by chemical agents 

are in the form of liquid droplets, liquid aerosols, and solid aerosols like smoke or vapour form.  
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These chemical agents may be either persistent or non-persistent effect. Persistent means long 

term hazardous effect in a area. They spread by spraying in air and persist for longer duration of 

time. Non-persistent agents disperse rapidly and have immediate short term hazard effect. 

Management of Chemical disasters: 

A chemical disaster is generally a leakage of harmful gases or vapours and it is quite difficult to 

identify harmful chemical. The direction of wind and temperature playing effective role in the 

dispersion of effect of chemicals. Only awareness about chemical disasters among public is the 

first step to combat the managing chemical disasters. First of all, if people identify chemical 

hazard, then try to move away from site disaster and in a direction opposite to direction of wind 

(figure 2).        

                                                                                       

                                                                                                 Direction of Wind 

 

                                                                                            People should move in a direction              

                                                                  opposite to wind 

 

Figure 2: Movement from site of disaster 

If a person gets aware about chemical leakage, he should be immediately informed to police 

station or fire station. Further, their duties is to inform various other department like civil 

administration, armed forces, medical forces, mobile relief van etc. Media playing a dominant 

role in spreading the information. There should be announcements at regular intervals of time at 

television and radio. The local authorities should be intimated immediately regarding place of 

incident and general apparatus symptoms. When police get message regarding the disaster, they 

should intimate its static and mobile patrols in the city. Simultaneously, they should intimate to 

local administration immediately so that they further inform fire department, medical authorities,  

civil defences etc. Also, the administration to make ensure that each police station should have 

some individual protective equipment[6] The list of protective equipment like Respirator, 

canister, rubber gloves, and cotton gloves, over boot, haversack. It always happens that if quicker 

is relief, more chances of saving lives. Try to evacuate the disaster area and there will be less 

possibility of casualties. Entry of people to disaster area should be prohibited. Make ensure that 
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incoming routes are not cluttered with traffic so that assistance in the form of ambulance, water 

tankers or medicine would not be affected.  

Fire department assistance: Fire dept assistance will be fruitful if they have proper detective 

equipment to detect chemical agent. Chemical detection equipment such as portable gas 

chromatograph, chemical agent monitor, and alarm system must be available with fire 

department. Fire department should set up decontamination points. Dry contamination should be 

carried with Fuller’s earth. After dry contamination, the contaminated person will be asked to 

take shower bath and treatment with mild alkali for 4 to 6 minutes called wet decontamination. 

Then, immediately the person should be carried to the clean area of hospital.  

Medical Assistance: When hospital get information about chemical disaster from local 

administration, the medical authorities should immediately set up teams of doctor and should be 

sent to disaster site. Wards must be vacated, decontamination sites formed immediately. Nearby 

hospital in adjacent cities must be warned to get ready for medical help. Each and every hospital 

must have trained staff to tackle such type of chemical disasters. This trained medical team 

should have independent protective equipment and ready in stoke medicine and drugs [7] The 

medical team should be able to identify type of chemical released in disaster or able to identify 

symptoms of affected person. The medical teams must include-Medical specialist, operating 

room assistant, nursing staff. The medical team should be able to avoid contamination. 

NGOs: In any type of disaster, NGOs always play a vital role in management. No doubt, they do 

not have a training to operate protective equipment. These NGOs should be trained to use 

equipment so that they could be employed for relief task. They should have proper arrangement 

to collect the dead left covered by white sheets in the area of disaster. This organization should 

collect data from medical team, how much causality are already done and inform to their 

relatives. These NGOs should intimate to their relatives so that they directly reach to the 

crematorium. Their duties are – try to arrange religious preachers of all religion to conduct last 

rites. Make arrangement for wood to burn the dead bodies. The action may be taken by NGOs 

include make announcement of disaster, assist the police and medical team, ensure proper 

identification of dead body, helping in carrying bodies to the crematorium, cremate the bodies in 

order of priority. The duty of NGOs is to start awareness program to generate fund for relief and 

rehabilitation of victims.   Over and above, they can guide the people to contribute fund in Prime 
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minister relief fund, Chief Minister relief fund, Member of Parliament local area development 

scheme (MPLADS). NGOs can take assistance from international organization. These disaster 

risk reduction activities undertaken as corporate social responsibility (CSR) can be channelized 

for mitigation and capacity building purposes [8] 

Key Issues: Only Comprehension policy and meaningful laws is dire need to check the chemical 

disaster. Challenge to mitigate chemical disaster is tough task. But still there are many lapses at 

different levels. Some of these are: 

* Lack of flow of information 

* Lack of coordination among various department involving in chemical disaster management 

* Lack of protective equipment 

* Non-compliance of CMV act, 1989 

* Negligence in transportation of hazardous chemicals 

* Non-implementation of community awareness emergency response program [9]  

CONCLUSION 

Suggestive plans should be underway to combat any kind or any level of disasters in the city, 

district, state and country as whole. Communication is major part in controlling chemical disaster 

either task of fire department, medical authorities, local administration, and police team. There 

should be proper communication among all controlling teams. Media has always a specific role 

in management of disasters. To mitigate the disaster, various agencies must have protective 

equipment so that quantum of impact of disasters could be reduced and cause minimum 

casualties. In India, there are all over 1724 major accident hazard units and many small and 

medium sizes units. There is need to stress on measuring prevention of chemical disaster and 

preparedness. Appropriate steps to be taken to prevent potential problems by disclosing 

information and warning concerning chemical risks [10]. Usually, everyone has some capacity 

for self-protection, the process that generate vulnerability are countered by people’s capacity to 

resist, avoid, and adapt to those process and use their ability for security either before disaster or 

during aftermath[11] 

There are number of preventive measure to combat the situation of chemical disasters. There are 

other some ways to overcome the situation like use of Green chemistry principles [12]: 

*Eliminate or reduce the production of hazardous chemicals. 
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*Storage of hazardous chemicals should be avoided. 

*Develop alternative safe way to generate required products  

   e.g. To prepare MIC (Methylisocyanate), use α-naphthol on carbonyl group followed by    

   reaction with methylamine. This step does not generate poisonous phosgene. 

*Design of safer process is required.  
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