Chemical Disaster
Handling large quantities of HAZCHEM in installations, isolated storages, and during transportation, poses the grade risk of a sudden release of copious quantities of toxicants in the environment. There are about 1666 MAH Units in India, handling a large number of chemicals as raw materials, in processes, products and wastes, with flammable, explosive, corrosive, toxic and noxious properties. Any accident involving these may have an adverse impact on both the community and the environment.

Large quantities of chemicals are also stored / processed in industries that are located in densely populated areas. Inappropriate and haphazard construction and the lack of awareness and preparedness on the part of the community further enhance their vulnerability. The potential of heavy losses and adverse consequences on the environment due to a chemical accident calls for further improvement of safety measures in all processes / procedures and the adoption of appropriate methods for handling HAZCHEMs.

The Bhopal Gas Disaster in December 1984 brought into sharp focus the unprecedented potential of HAZCHEM like Methyl Isocyanate, in terms of loss of life, health, injury and the long-term effects on the :population and environment. It created compelling evidence to approach Disaster Management and chemical safety holistically. The era of restructuring with the induction of new HAZCHEM control systems and procedures all over the world in the wake of the Bhopal disaster also resulted in the strengthening of institutional mechanisms at local, district, state and central levels for the management of chemical disasters in India.
Sources of Chemical Disasters:

Chemical accidents may originate in

• Manufacturing and formulation installations including during commissioning and process operations, maintenance and disposal.

• Material handling and storage in manufacturing facilities, and isolated storages, warehouses and godowns including tank farms in ports and docks and fuel depots.

• Transportation (road, rail, air, water and pipelines)

Causative Factors Leading to Chemical Disasters:
Chemical disasters may occur due to process deviations concerning the chemistry of the process, pressure. temperature and other identified parameters with regard to the state of the substance i.e. solid, liquid or gas, proximity to other toxic substances and the probability of a runaway reaction due to the incidental mixing of two or more HAZCHEMs with dissimilar properties. In addition, it may be due to hard failure, resulting in large- scale spills of toxic substances (in any form) due to loss of containment, or an explosion. Further, Boiling Liquid Expanding Vapour Explosion (BLEVE) may occur due to sparks, shocks or frictional forces on the chemicals during transportation. The effects can be further compounded by the micro-meteorology of the area, wind speed and direction, rate of precipitation, toxicity/ quantity of chemical released, population in the reach of release, probability of formation of lethal mixtures (fuel-air or other mixtures) and other industrial activities being performed in closer vicinity.
It is very important to understand that the state of the chemical substance (solid, liquid or gas) contributes substantially to the gravity of the accident and affects control measures. Chemicals in solid form may have devastating effects if their properties are suddenly changed (e.g., sublimation) due to pressure and temperature conditions to which they are accidentally exposed. If solids continue to remain in solid form, the damage will be negligible.

Any human or mechanical failure may cause large-scale spills of liquids or of compressed gases like chlorine or LPG which can cause BLEVE and can directly affect human lives and the environment. The release of compressed gases give rise to thermal and cryogenic stresses, which may also impact the surrounding structure or building, compounding the damage. 
Initiators of Chemical Accidents:

1.
Process and Safety System Failures

· Technical errors like design defects, fatigue, metal failure, corrosion, etc.

· Human errors like neglecting safety instructions, deviating from specified procedures, etc.

· Lack of information like absence of emergency warning procedures, non-disclosure of line of treatment etc.

· Organisatlonal errors like poor emergency planning and coordination, poor communication with public, non compliance with mock drills, etc. which are required for ensuring a sthte of quick response and preparedness.
2.
Natural Calamities

· The Indian subcontinent is highly prone to natural disasters, which can also trigger chemical disaster.

3.
Terrorist Attacks / Sabotage

· Vulnerability to chemical disasters is further compounded by likely terrorist and warfare activities, which include sabotage and attack on HAZCHE.M installations and transportation vehicles. This can occur at sources, anywhere, and at any time. Impact of Chemical Disasters:

In addition to loss of life, the major consequences of chemical disasters includes impact on livestock, floral fauna, the environment (air, soil, water) and losses to industry.
MAH –Major Accidental Hazard - isolated storage and industrial activity at a site handling (including transport through carrier or pipeline) of hazard this chemicals equal to or in excess of the threshold quantities specified.

Anticipated disasters are:-

Fire, Release of toxic gases I corrosive substances, Explosion, Poisoning, Collapse of structure / building & Combinations of the above

Safe storage of Hazardous Chemicals

Safety aspects of storage of hazardous chemicals are very important as majority of major accidents are caused by loss of containment of flammable or toxic chemicals. There are several statutory provisions prescribing design, fabrication, testing and inspection, fire prevention and protection of the storages.
Safety in storage of hazardous chemicals:

· Non-compatible substances should not be stored together

· Storage of chemicals near an incompatible process should be avoided

· Chemical containers in the storage area should not be leaking, rusty or ‘damaged and must be properly stacked

· There should be adequate ventilation to ensure that any leakage of hazardous vapours will be sufficiently diluted and eliminated.
Recent Major Chemical Accidents in India after Bhopal tragedy. 
1. Hindustan Petrolium , vaizag port explosion A.P.

Date of Accident – 1997 

Source – Refinery Fire. (Tank farm)

Death/Injury! Mlssing;Losses – 60 / to many / 100 crores

2. GACL Vadodara, Gujarat
Date or Accident : 05.09.2002

Source Chlorine gas — Explosion

Death/lnjury/ Missing,Losses  - 4 / 20 / nil
3. Renbaxy Laboratories, Mohali, Panjab, 

Date of Accident  - 11.06.2003
Source Toluene

Death/Injury! Mlssing;Losses : 2 / 19 / nil
4. Anil Enterprise, Zakhira, Rohtak, Haryana.
Date of Accident – 28.04.2004 
Source : Fire in LPG fired Oven.

Death/Injury! Mlssing;Losses : 2 / 3/ nil
5. Gujarat Refinery, Vadodara

Date of Accident – 29.10.2004
Source : Explosion in slurry settler 
Death/ Injury/ Mlssing;Losses -  2/13/nil
6. Mastrix Laboratories, A. P  

Date of Accident – 05.03.2005

Source – Sodium Hydride release 

Death/ Injury/ Mlssing;Losses -  8 / nil / nil
7. Kaneria Chemicals & Industries Ltd. U.P 

Date of Accident – 29.03.2006  
Source – Chlorine release 
Death/Injury/ Mlssing;Losses  -  6 / 23 / nil

8. Bhushan Power & Steel Ltd. Sambalpur, Orissa.  

Date of Accident – 31.08.2008

Source – CO Poisoning in confined place. 
Death/lniury/_Misslng;Losscs  4 / 2 / nit

Safe storage of chemicals that pose a risk of fire or explosion

· Chemicals should be stored in cool and well ventilated areas away from possible sources of ignition. 
· The storage facility should be separated from the plant and living quarters and away from sources of drinking water

· An automatic fire protection system, such as a sprinkler system where water reactive chemicals are not present should be provided

· The plant should incorporate automatically closing fire doors, an alarm system, and a dyked area to prevent run-of after a fire

· There should be easy access to fire vehicles

· Electrical circuitry should be explosion-proof, adequately fused to prevent overloading

· To avoid possible ignition by static electricity, all containers should be earthed and bonded

· No sources of radiant heat should be present, and open flames from welding and smoking should be prohibited

· The main sets of storage conditions for gas or liquid storage are — Liquid at atmospheric pressure and temperature (atmospheric storage) Liquefied gas under pressure and at atmospheric temperature (pressure storage) Liquefied gas under pressure and at low temperature (refrigerated pressure storage, semi-refrigerated storage) ‘Liquefied gas at atmospheric pressure and at low temperature (fully refrigerated storage)
Safe Storage of flammable Substances in Bulk

· A common feature of all storage tanks is that they are relatively weak structures and catastrophic failure by over-pressurization or because of the creation of vacuum inside a tank is by no means unusual. To prevent this sort of incident, all tanks should be fitted with some form of vent. These can range from an open pipe fitted with a flame arrestor to a more complex pressure I vacuum valve. It is essential that it is properly maintained.

· Overfilling of a tank is another cause of creating a problem for loss of its contents. Gauging at frequent intervals while receiving transfer of product.

· equipping with an independent high- level alarm located where personnel are on duty during the transfer and dSn promptly arrange for flow stoppage or diversion or equipped with an independent high-level alarm located where personnel are on duty during the transfer and can promptly arrange for flow stoppage or diversion or equipped with an independent high-level alarm system that will automatically shut down or divert flow. If spillage does occur from any tank, it is helpful to have a bund for it to spill into. Bunding / dyking is consi mandatory for highly flammable liquids. The buM should be able to contain 110% of the volume of the largest tank in the enclosure.

· The pumps used to fill and empty tanks shouldnot normally be placed inside the bund.

· Bulk LPG storage facilities shall be installed in accordance with the Statute and shall be designed, constructed and tested in accordance with the code approved by the Chief Controller of Explosives.
Storage of Toxic and Corrosive chemicals:

The basic principle for the storage of toxics and corrosives is that the storage vessel should not leak. In order to make an initial assessment of the suitability of a particular storage, one must keep in mind the followings —

· Can the vessel fail or leak?
· Can any leak be contained?
· Can any emergency arising from such a leak be contained?
Safe handling of Hazardous Chemicals:

A chemical presents a hazard because it is flammable or toxic, or both. A flammable chemical may give rise to a fire of explosion. Certain precautions should, therefore, be taken before handling or using hazardous chemicals.
· Workers should read and understand instructions on the warning label and chemical safety data sheet and any other information provided with the chemical, relevant equipment and personal protective equipment

· Ensure that the user of the chemical has received effective training in the use of the chemical and the precautions to be observed

· Control the area where the chemical will be used for hazards that may pose a risk, such as an open flame or sources of fuel. if flammable liquid or gas is to be used, remove the risk before using the chemical.
· ‘Ensure that any emergency equipment that may be necessary is readily available and in good working order

· Besides, safe operations of plants involving hazardous chemicals are important to prevent disasters. Some of the important aspects of operation include plant management, hazard identification, pressure systems, process control, human factors, fire protection, plant inspection, plant maintenance and modification and emergency planning. Further, it is emphasized that the safe operation of hazardous process plants requires in particular, competent and experienced managers and well considered and fully understood systems of work.

· Operating discipline should be formulated along with the safety precautions during design and then enforced in operation. The steps are (l) to identify the important operating parameters, and arrange them to be measured, controlled and monitored using trend records and alarms (2) to ensure mass and energy balances and (3) to develop and document operating procedures, safety precautions and remedial actions.

· Development of suitable operating procedures is fundamental to the safe operation of plant. The procedures are formulated during the plant design and are modified as necessary during the plant commissioning and operation. Sec.7-A of the Factories Act places a general duty on occupier to provide and maintain plant and systems of work in the factory that are safe and without risks to health. Work activities comprise persons, plants, methods of work and working environment, constituting systems of work. The duty of the occupier extends not only to plant but also to methods of work, etc. so that ‘systems of work’ as a whole is taken into consideration while outlining the responsibility.

· Careful consideration should be given to what major emergencies can be reasonably foreseen and the detailed procedure for tackling these various  situations should be dealt with, It is advisable to give a series of general instructions, adequately backed by training.

· The worker runs the plant and deals with the faults which arise on it. Therefore, he has many training needs which must be met, if he is to do the work proper)y. As per Sec.!! I-A of the Factories Act, every worker has the right to get trained on occupational safety and health.

· A process rarely operates for long without undergoing a modification.

· There may be changes in raw material, operating conditions, etc.  Modifications made to the process are also potentially hazard and occupiers to make a fresh safety report whenever any major modification to the industrial activity is made.

· It is important to give full consideration to the implications of maintenance and modification work which may present hazards and take appropriate precautions. The precautions should be operation of a ‘suitable work permit”.

· The hazard is greater during start-up and shut-down operations of a process plant. Detailed procedures should be drawn up for all the modes of normal start-up, normal operation, normal shut-down and emergency shut-down. We always meet after a Disaster, can we meet before? 
What Constitutes a Disaster?

A situation generally arising with little or no warning and causing or threatening death, injury or serious disruption to people and services Which cannot be dealt with by the fire, police and ambulance services operating alone. The incident will require from the outset the special mobilization and co operation of a variety of other bodies and voluntary organizations.

“Disaster” means a catastrophe, mishap, calamity or grave occurrence affecting any area, arising from natural or man made causes, or by accident or negligence which results in substantial loss of life or human suffering or damage to, and destruction of, property, or damage to, or degradation of, environment, and is of such a nature of magnitude as to be beyond the coping capacity of the community of the affected area.

Disaster Management means a continuous and integrated process of planning, organizing, coordinating and implementing measures which are necessary or expedient for —

(i) 
prevention of danger or threat of any disaster

(ii)
mitigation or reduction of risk of any disaster or its severity or consequences

(iii) capacity—building;

(iv) preparedness to deal with any disaster

(v) 
prompt respoise to any threatening disaster situation or disaster

(vi)
assessing the severity or magnitude of effects of any disaster

(vii)rehabilitation and reconstruction.
Factors for Consideration in a Disaster Plan:

· What is the worst that would happen for, or the maximum foreseeable loss factor.
· Which areas of the operations could probably be the scene of n serious incident and what could be the cause?

· To what extent any foreseeable incident escalate -

· How long would the estimated disruption be expected to continue?

· What resources would be necessary, which are immediately available and what are the other resources & there locations?

Disaster Management Plan should include:

· Clear, written policies that designate a chain of command, listing names and job titles of the people(ordepartments) who are responsible for making decisions, monitoring response actions and recovering back to normal operations.

· Names of those who are responsible for assessing the degree of risk to life and property and who should be notified for various types of emergencies.

· Specific instructions for shutting down equipment and production processes and stopping business activities.

-  Facility evacuation procedures, including a designated meeting site and a process to account for all employees after an evacuation.

· Procedures for employees who are responsible for shutting down operations before they evacuate the site.

· Specific training, schedules and equipments requiree for employees who are responsible for rescue operations, medical duties, hazardous responses, Fire fighting and other responses specific to site.

· The preferred means of reporting fires and other emergency services.
· During an emergency, often an area needs to b secured in order to prevent unauthorized access and to protect vital records and equipment. Off-limit areas must be cordoned off, and it may be necessary to notify local law enfor personnel or to employ private security personnel to secure this area.
Process for Assessing Risks

HAZOP analysis is required to identify potential hazards and operability problems caused by deviations from the design intent of both new and existing process plants. It is generally performed through structured brainstorming by a team of multi-disciplinary experts viz, engineers and chemists, operators, personnel from maintenance and safety, with support for recording and reporting. There could be two possibilities of low frequency with high consequence events or vice versa.

The procedure for HAZOP analysis includes five steps

· Define the system or activity including intended functions and boundaries

· Define the problems of interest for analysis, viz, safety problems, environmental issues and economic impacts

· Subdivide the system or activity into sections and develop credible deviations for each section followed by development of HAZOP worksheets corresponding to each section which should include intent, deviation, causes, accidents, safeguards and recommendations

· Conduct HAZOP reviews

· Use the results in decision-making Four Steps for Risk Assessment:

Risk Assessment -  

Risk can be assessed by following four steps.
1. 
Hazard Identification -    Is this chemical harmful?

2. 
Exposure Assessment – How much of the chemical are people being exposed to and over what time period? 
3. 
Dose-Response Assessment - What amount of injury is this level of exposure likely to cause?
4. 
Risk Characterization - What is the extra risk to human health caused by this amount of exposure to this chemical?
Management of Chemical Disasters:

Guidelines for Chemical Disaster Management are indicative in nature with necessary-essential information to help in preparing detailed plans. The guidelines would help to formulate the DM Plan based on the constructive model of Public-Private Partnership with the Governmental agencies so that all the identified stakeholders continue to contribute proactively and effectively in their respective areas for the successful management of chemical disasters.
Regulatory Framework:

Regulation shall be supportive and technology neutral instead of prescriptive. The regulatory framework shall provide for the publication of detailed guidelines and institutional mechanisms for better compliance. Transparency in regulations is critical to implementation and therefore, shall be promoted as is donekinder various ISO accreditations. This would provide a very important tool and pathway to industries in covering gaps in a time- bound programmes depending upon available technologies and resources.
The Guidelines on the regulatory framework therefore, include the following specific recommendations

· National Policy on occupational safety and health shall be prepared

· National regulation on the subject of accident prevention, preparedness and mitigation need to be dovetailed and harmonized with the legislations including the DM Act, 2005

· National regulation on medical emergency management shall be formulated and dovetailed with the existing regulation at central and state levels. Separate guidelines on medical preparedness and mass casualties management are being drafted by the NDMA.

· Classification and definitions in existing regulations (including the Petroleum Act and Petroleum Rules) and others like the Indian Electricity Act. & Boilers Act, shall be harmonised with the DM Act, 2005.
· Pipelines carry huge quantities of HAZCHEM both in liquid and gaseous form within and outside the manufacturing/storage facilities. The regulatory framework has to thus, adequately address safety measures for pipelines and area en-route. The regulations shall also address issues arising out of the emergencies occurring due to gas line / petroleum line failure in the neighboring industry.

· Legislation on ‘Risk Assessment Requirements’ ‘Classification’ ‘Labeling’ and ‘Packaging’ for Industrial Chemicals shall be prepared.

· Factory Inspectorate shall be empowered to commensurate with their responsibilities. Authorities under Rule 19 of the Manufacture, Storage and Import of Hazardous Chemicals Rules further empower them to issue improvement notices. It is necessary to empower them to take legal actions for non-compliance to MS1HC Rules, except for Defence and Nuclear o stall at ions.

· Statutes for grant of compensation to chemical accidents victims shall be revisited.

· A scheme for giving good performance awards to industries for achieving exemplary safety standards and statutory compliance shall be developed and implemented.

· The International Register for Potentially Toxic Chemicals was established in 1976 at Geneva. A National Register on potentially toxic chemicals, manufactured / used in India will be maintained using the institutional framework.

· Most PPE is imported and expensive. These include life-saving devices, heavy equipment for salvage and extrication, chemical suits, fire entry suits, etc. Cost-cutting measures like reducing I waiving of import levies for these items need to be encouraged. It is also necessary to develop new indigenous industrial establishments to develop PPE. Gas masks and other PPE developed by the DRDO shall be adopted by industrial units and response forces, wherever applicable.

· Participation of stakeholders in all aspects of decision making related to the mitigation, relief and rehabilitation ‘of victims of chemical disasters.

· The mechanisms to deal with the social and economic impact of chemicals on human health, society and-the environment, including liability. compensation and redress shall be streamlined and strengthened.

· A land-use policy shall be prepared and strictly implemented. A legislation on the buffer zone (or to be referred as “no man’s” zone) will be introduced so that residential / slum colonies are not established in proximity to industries. The already settled residential colonies need to be relocated.

· Proper and safe disposal of hazardous waste shall be ensured as per existing regulations.

· The rules pertaining to the issues of safety of import and export of chemicals will be reviewed and updated in accordance with changing global standards.

· The provision of establishing check- posts for checking the fitness of carriers I vehicles carrying HAZCHEM shall be established.

· Units holding quantities marginally lower than those specified for MAH units including Small and Medium Entrepreneurs will be documented. At present, such units are not considered as MAH units. All other regulatory and safety mechanisms shall be made applicable to medium and small-size industries that deal with HAZCHEM. As per existing regulations, the Off-Site and On-Site Plans stress upon MAH units only. Emergency plans shall also be developed by these units and practiced as a part of the DM Plan of the district.
Code of Practices, Procedures and Standards:

Procedures for the conduct of safety audits need to be strengthened. Standardised national criteria for risk assessment / management of installations are not currently available. In their absence, a standard method is not available to study and monitor the consequences and draw conclusions. Mechanisms shall be developed on risk assessment I management prescribing a standard criteria and methodology. Such mechanisms will be updated regularly.

· There is a need to develop scientific understanding of the functions and behavior of HAZCHEM. Which requires to achieving risk reduction.

· Novel methodologies for identifying hazards in an installation,

· Contemplating consequences of catastrophic failures and identifying the vulnerable population are required to be adopted and updated regularly.

· The pace of development of safer alternatives and adoption of safer, affordable and sustainable technologies and processes shall be accelerated.
Statutory Inspection, Safety Auditing and Testing of Emergency Plans: -

· Inspection System by Retaliatory Bodies

· Safe Plan for Commissioning and Decommissioning

· Safety Auditing

· Regular Testing of Emergency Plans 
Inspection System by Regulatory Bodies

· A Performa shall be developed to standardize the inspection procedures and reporting mechanism by each State Factory Inspectorate. 

· It shall be developed in consultation with technical and scientific experts in the relevant subject area

· A department manual shall be prepared by the Factory Inspectorate for each type of hazardous unit to be inspected

· It shall cover all the important parameters for each activity carried out in a particular type of unit.

Safe Plan for Commissioning and Decommissioning

· A hazardous unit shall be oblised to submit its commissioning and de commissioning plans to the Factory Inspectorate.
Safety Auditing

· Present conducting risk assessment, preparing safety reports and annual safety auditing by an independent expert is a statutory requirement under the Manufacture, Storage and Import of Hazardous Chemical Rules, 1989. To ensure proper quality in these areas, it is necessary to develop and put in place a certification / approval system for the experts who carry out these activities and for the institutes who will provide training to such experts for obtaining certification. Such a system can be developed by the MoEF and the Quality Council of India in consultation with technical institutes.

· Safety audit is a proactive approach and an opportunity to look for Hazards and take actions to prevent an ‘accident’. It evaluates the effectiveness and improvement of the safety programme by studying the quality of the system rather than the quality of the results. In other words, determine the effectiveness of the programme rather than specific incidents. This reduces the likelihood of repeating an incident.

Features of Audits:

It has three levels, namely; 
(a) Supervision - regular routine work place inspection ; 
(b) Inspection - Periodic detailed checks on specific activity and 
(c) Audits - High level audit on overview of total safety structure.
Testing of Emergency Plans:
· SOPs will be laid down at the district- level for designing mock drills. Regular mock drills of both On-site plans by the industrial installations and Off-site plans by the district administration shall be conducted. There will be some award schemes for achievers as motivation to ensure compliance of safety provisions for all stakeholders.

· Standardised protocol will be developed as a part of the National Plan for use at the national level for emergency plans; these must always remain fully tested and able to deliver.

· Effectiveness and prompt functioning of the main stakeholders in the Off-site emergency plans is the key to panic- free management of accidents. Establishing response time for initiating full-scale action by the identified responders to ensure effective management.

Technical and Technological Information:

· Availability of MSDS for all Chemicals stored / handled / used / manufactured / transported

· Use of International Chemicals Safety Cards

· Compilation and Publication of Major Accidents / Disasters for Reference and Guidance

· Third-party evaluation of Chemical Disaster Management Plan

· Encouragament to the MAH Units
Preparedness:

Prepartdness refers to the activities necessary to build and sustain performance across all of the other domains required for effective UM. These include a range of time-sensitive tasks that need to be undertaken involving efforts at all levels of government and within the private sector. One of its major components is medical preparedness.

The guidelines for medical preparedness and response will serve as broad principles for preparing hospital DM Plans and emergency medical response plans so that effects of HAZCHEMS can be minimised in terms of morbidity and mortality in the event of mass casualty due to chemical disasters. The Ministry of Health & Welfare will ensure the incorporation of all these chemical- specific guidelines for medical management in the ‘all hazard’ medical arrangement plan. The industry will ensure the establishment o medical set up requisites for the management of an On-Site chemical emergency. All stakeholders of DM will ensure that these plans are included as part of the main DM Plans at the level of central, state and district authorities and industrial installations. The quality of preparedness will be assured through proper training and mock drills.
Education and Training:

Education on CDM is necessary for all the stakeholders. Disaster- related topics shalt be included in the syllabi of professional colleges at appropriate levels.

· Regular educational programmes in the form of symposia, exhibitions and demonstrations shall be encouraged.

· Educational programmes shall be conducted in various languages according to geographical locations. Disaster-related manuals and pamphlets will be published in the vemacular so that they can easily beindustries and other industrial clusters being promoted by the government, it is suggested that resources pertaining to DM be provided in proportion to the risks being assessed.

· Mobilisation of resources from other districts I states during emergencies needs to be built within On-Site and Off-Site plans.

· Identification of infrastructural facilities for Off-Site responders for efficient management of industrial (chemical) disasters and transport emergencies is an evolutionary process in line with the economic and industrial growth of the country.
Capacity Development:

Capacity development requires the all-round development of human resources and infrastructure for establishment of a well-focused and functional organisation and the creation of a supportive socio-political environment. Proper attention is to be paid in development of infrastructural facilities in tern of trained manpower, mobility, connectivity, knowledge enhancement, and scientific up gradation for all stakeholders concerned with the management of chemical disasters. Capacity development is an important component of preparedness for the management of chemical disasters.
Medical Preparedness:

Medical preparedness will include the recognition of the impact of chemical disasters, and shall focus on injuries, illness and public health problems including psycho-social trauma that results in their wake. It shall address integration of medicine and public health with On-Site and Off-Site emergency plans, and crisis management at the hospital. Medical preparedness shall also address the necessity of planning and practice, exercises involving local, district, state and central government and voluntary agencies. It must include problem solving, based on the past experience of disasters. Employee State Insurance Corporation (ESIC) hospitals will also play an important role in the medical management of chemical disasters.
Response, Relief and Rehabilitation:

Disaster of major dimensions requires prompt and effective response mechanisms and dedicated operations of long durations for relief and rehabilitation. Coordination between national, state, district bodies, institutions and industries to develop an integrated teamwork is a key component of relief and rehabilitation measures. Rehabilitation will be comprehensive and will take into account all the measures that will lead to normalcy in relation to financial, education, shelter, social and health aspects. All the states (districts shall address adequately the standards of relief and rehabilitation and the funding strategy for continued development and implementation of mitigation practices at the local level. It is essential to have a unified relief policy for all DM Plans (natural or man-made) at national, state and district levels that is updated from time to time.
Expect the Unexpected:

Much of the planning and program development for responding to emergencies will require some professional assistance. Many public and private agencies provide information and services free or at a minimal cost (e.g., state, and local health and labour departments, your insurance carrier, nearby universities, etc,). After exhausting these sources, consider using private consultants whose specialties match your specific needs.
Remember, the main objective of any DMP is to provide a safe environment for employees during an emergency and to limit the loss of property. The plan should spell out a course of action that directs personnel in acting immediately and correctly in all types of emergencies. “Expect the unexpected” should always be our motto. Putting plan in writing or updating existing plan and implementing them through regular drills or mock evacuations will ultimately pay off when a real disaster occurs, 
One final thought: invite local fire department to tour your facility on a regular basis in order to become familiar with your operations.
To understood less-educated people.

· Electronic media should be used to impart educational knowledge to the community at large.

· Disaster-related education material will be available for all stakeholders at various levels.

· In long term, DM education could be concurrently added in the curriculum of all students starting at the secondary education level. Some advanced content could be part of the curriculum of professionals and administrators who have critica4 roles to play in On- Site and Off-Site emergencies. The minimum criteria of educational qualification of unskilled worker in MAH units shall be upgraded to the senior secondary education level. The State Factory Inspectorate will have requisite technical knowledge to adequately address all the issues pertaining to CDM in industrial audits and minimum standards shall be laid down. Training plays an important role in proper implementation 0! various disaster-related activities. SOPs will laid down for first responders who form a very important component of DM, both at Off-Site and On-Site locations. Training will also be imparted to other stakeholders from industries regulatory bodies, district/state authorities. The training programmes will be conducted at national, state and district levels by specific government and non-government institutes including the NIDM, and other academic institutes. Technical training plays an important role in understanding the probable root causes that can lead to a chemical disaster at installation sites. 
Creation of Appropriate Infrastructure:

· Identification, budgeting and time- bound provision of infrastructure facilities in installations individually or collectively for achieving good engineering practices, backup facilities, monitoring and recording facilities and facilities for On-Site management of emergencies.

· Preparation and inclusion of a ‘Resources Directory’ with complete details (source, availability, person/officers to be contacted, phone numbers, addresses, etc.) is to be made available.

Remember:

“May be you had a miraculous escape this time” Are You Sure Lucky every time?

