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ABOUT THE BOOK

The “Pre-Hospital Management of Chemical Emergencies” is a specialized module that focuses on providing
stakeholders with the knowledge and skills necessary to respond to chemical emergencies. The module is designed
to cover a wide range of topics related to the pre-hospital management of chemical emergencies, including the
identification and assessment of chemical hazards, patient triage and decontamination, and the appropriate use of
personal protective equipment.

The module is typically offered as part of advanced training programs for medical professionals such as emergency
medical technicians, paramedics, first responders, police force, fire fighters, factory workers, ambulance drivers ,
occupational health professionals and community volunteers. The module may also be included as part of broader
public health management training programs for emergency management professionals, public health officials,
and other relevant stakeholders.
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A plume of smoke rises from a petrochemical fire at the Intercontinental Terminals Company, in Deer Park, Texas on March 18, 2019.
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ABBREVIATIONS

AAR After Action Review
ALS Advanced Life Support
BIS Bureau of Indian Standards
BLS Basic Life Support
CA (EPPR) Rules Chemical Accidents (Emergency Planning, Preparedness and Response) Rules, 1996
CAS Crisis Alert System
CCG Central Crisis Group
CCR Central Control Room
CFEES Centre for Fire, Explosive and Environment Safety
CPCB Central Pollution Control Board
CSR Chemical Safety Report
CLI Central Labour Institute
DAE Department of Atomic Energy
DGFASLI Directorate General Factory Advice Service and Labour Institutes
DDMA District Disaster Management Authority
DISH Directorate of Industrial Safety and Health
DM Disaster Management
DMP Disaster Management Plan
DOCP Department of Chemicals and Petro-chemicals
EMS Emergency Medical Services
EPA Environmental Protection Act
ERF Environment Relief Fund
ES Exposure Scenario
EOC Emergency Operations Centre
FE Functional Exercise
FSE Full-Scale Exercises
GIS Geographic Information System
HAZAN Hazard Analysis
HAZCHEM Hazardous Chemical
HAZMAT Hazardous Material
IDSP Integrated Disease Surveillance Program
IHR International Health Regulations
ILO International Labour Organization
MAH Major Accident Hazard
MoEFCC Ministry of Environment, Forests and Climate Change
MoHFW Ministry of Health & Family Welfare
NDMA National Disaster Management Authority
NDRF National Disaster Response Force
NIDM National Institute of Disaster Management
OISD Oil Industry Safety Directorate
OR Operational Requirement
PESO Petroleum & Explosives Safety Organization
PPE Personal Protective Equipment
PCC Pollution Control Committees
RLI Regional Labour Institute
RMM Risk Management Measures
RRT Rapid Response Team
SAICM Strategic Approach to International Chemicals Management
SDMA State Disaster Management Authority
SPCB State Pollution Control Board
WHO World Health Organization
TTX Tabletop Exercise
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“Hope for the best, plan for the worst”

INTRODUCTION

By the end of this chapter, you will be able to understand:

1. What are chemical emergencies?
2. What are the causes of chemical emergencies?
3. What is the need for the management of chemical emergencies?

13

File No. 2022/IHRnationalConsultationChemicalEmergencies-Part(4) (Computer No. 8367286)
Generated from eOffice by CONSULTANT EPIDEMIOLOGIST (DR. PRANAY VERMA), Consultant Epidemiologist 4(PV)-IDSP-NCDC, CONSULTANT EPIDEMIOLOGIST 4, DGHS DEPARTMENT on 27



4533592/2025/0/0 IDSP-NCDC

1.1 Hazardous Chemicals

Hazardous chemicals are substances which are capable of causing adverse effects to people and/orthe environment
under conditions of exposure. Hazardous materials are poisonous by-products produced in manufacturing,
farming, construction, automotive, laboratories, and hospitals which may contain chemicals, heavy metals,
radiation, dangerous pathogens, or other toxins. Common examples are Hydrogen cyanide,Hydrogen sulfide,
Nitrogen dioxide, Ricin, Organophosphate pesticides, Arsenic etc.

Toxic waste has become more abundant since the Industrial Revolution, causing serious global health issues.
Disposing of such waste has become even more critical with the addition of numerous technological advances
containing toxic chemical components. Even households generate hazardous waste from items such as batteries,
used electronic equipment, and leftover paints or pesticides. Toxic materials can either be human-made or naturally
occurring in the environment. Not all hazardous substances are considered toxic.

1.1.1 Routes of Chemical Exposure

1. Ingestion - Absorption through the digestive
tract. This process can occur through eating with
contaminated hands,through contaminated food or Inhalation

i
in contaminated areas. T4
ion - i i In Emnn’f
2. Absorption A.J?sorptlon thr.ough the skin often o -l'-"-b‘:'-l:lrpl.'ll:m
causes dermatitis. Some toxins that are absorbed —
Injectlnn

through the skin or eyes can damage the liver,

kidney, or other organs and through misuse of sharp
materials such as hypodermic needles.
3. Inhalation - Absorption through the respiratory tract
(lungs) through breathing. This route is most severe A

in terms of severity.

4. Injection - Percutaneous injection of a toxic
substance through the skin. This process can occur
in the handling of sharp-edged pieces of broken glass
apparatus and through misuse of sharp materials  Fig. 1: Routes of chemicals entering the body
such as hypodermic needles. (Fig 1)

1.2 Chemical Hazards

o Chemical emergencies can occur when hazardous substances are released into the environment, either acci-
dentally or intentionally. These substances can pose a serious threat to human health and the environment,
and it is important to respond quickly and effectively to minimize the potential damage.

o  Chemical emergencies can range from small spills that can be contained relatively easily, to large-scale disas-
ters that require a coordinated response from multiple agencies and organizations.

o It is essential to have plans and protocols in place to manage chemical emergencies, including strategies for
assessing the situation, evacuating affected areas, and providing medical treatment to those who have been
exposed to the hazardous substances.

o  Proper training, equipment, and communication are also critical components of any effective response to a
chemical emergency. The use of chemicals to enhance and improve life is a widespread practice worldwide.
While on one side, there are benefits of using these chemicals, on the other side, there is also potential for ad-
verse effects on people and the environment.
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During the last decades, there has been increased concerns about the release of toxic chemicals in congested
industrial sites or urban areas as many hazardous chemicals are being stored or transported in such places. If an
accident/incident occurs, then the impact on the population can be significant.

Chemical emergencies are sudden in nature, provide less time to think and act and consequences are catastrophic.
In case of chemical emergencies, the abnormal situation involving chemicals demands prompt action to mitigate
the associated hazards such as fire, explosion, toxic gas release, etc.

CORROSIVES

Corrosives are materials that can injure body tissue or cause corrosion of metal by direct
chemical action.

Major classes of corrosive substances are:

1. Strong acids (e.g., Sulphuric, Nitric, Hydrochloric & Hydrofluoric acids)

2. Strong bases (e.g., Sodium hydroxide & Potassium hydroxide)

3. Dehydrating agents (Sulphuric acid, Sodium hydroxide, Phosphorus pentoxide, & Calcium
oxide)

4. Oxidizing agents (e.g., Hydrogen peroxide, Chlorine, & Bromine)

FLAMMABLES

Flammable substances have the potential to catch fire readily & burn in air. A flammable
liquid itself does not catch fire; it is the vapors produced by the liquid that burn.

Important properties of flammable liquids:

»  Flash point is the minimum temperature of a liquid at which sufficient vapor is given off
to form an ignitable mixture with air.

Ignition temperature is the minimum temperature required to initiate self-sustained
combustion

OXIDIZERS/ REACTIVES

Oxidizers/ reactives include chemicals that can explode, violently polymerize, form explosive
peroxides, or react violently with water or atmospheric Oxygen.

1. Oxidizers: An oxidizing agent is any material that initiates or promotes combustion in other
materials, either by causing fire itself or by releasing oxygen or other combustible gases.
Examples - Aluminum nitrate, Ammonium persulfate, Barium peroxide.

2. Reactives: Reactives include materials that are pyrophoric (“flammable solids”), are

water reactive, form explosive peroxides, or may undergo such reactions as violent
polymerization.

TOXINS

Toxins are a broad class of chemical hazards that are distinguished by their capacity to damage
living things via biochemical interactions. These compounds are very dangerous because they
have the potential to cause serious health impacts even at low exposure levels. They can be
created synthetically or organically. Toxic substance is one that, even in small amounts, can
injure living tissue.

»  Examples — Hydrogen cyanide, Hydrogen peroxide, Hydrogen fluoride, etc.

ARG KR

Fig. 2 : Four categories of common chemical hazards: corrosives, flammables, oxidizers/ reactives, and toxins.
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Fig.3 : Effects of Chemical Disaster
The various hazards associated with chemicals may be broadly put into three main categories-

o Physical Hazards, such as explosives, inflammable solid/liquid/gas, self-reactive substances; oxidizing
liquids/solids; pyro- phoric liquids/solids etc.

o Health Hazards, such as acute toxicity-oral or dermal; skin corrosion/irritation; serious eye damage/eye
irritation; respiratory/skin sensitization; specific target organ toxicity; germ cell mutagenicity; carcinogenicity,
reproductive toxicity, aspiration hazard, secondary infections, radiotoxicity, etc.

o Environmental Hazards, such as very toxic/toxic/harmful to aquatic life; adverse impact on ozone layer etc.
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1.3 Vulnerable Sites for Chemical Emergencies

Examples of vulnerable sites for chemical accidents and examples of the type of chemicals that might be released
are as follows:

Fuel storage sites, tank farms

Kerosene
o  Petroleum
o Propane
o Butane

o  Natural gas ( methane) o  Toxic sludge
o  Crude oil o  Minetailing containing Cyanide
and Arsenic

Aluminium

Waste storage sites

o Qil
o  Solvents

o  Polychlorinated biphenyls

Ammonia
o Acrolein
o Methanol
o  Organic peroxides

o Arsenic
o Cadmium
o Lead

Alkalis Ammonia

o Acrolein
o  Methanol
o  Organic peroxides

o  Chlorine
o Petroleum
o Methanol

Food processing plants Hospitals, Laboratories, Pharmacies
o Ammonia Reagents
o Disinfectants l
o Medicines
l- e T
o Radiological materials
Metallurgical Industries

Toxic metals
o  Cyanide
o  Sulfuric acid
o Ammonia

17

Pesticide storage depots

o Carbamates
o  Organophosphates
o  Organochlorines

'
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]
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1.4 Causes of Chemical Emergencies

Chemical emergencies can occur due to different types of hazardous substances, including toxic chemicals,
gases, and radioactive materials. They can be released into the environment due to various reasons, such as:

1. Natural disasters leading to chemical emergencies -
Natural disasters, such as floods, earthquakes, and cyclone can damage industrial facilities and release
hazardous substances into the environment. For E.g., Sandhurst Chemical blast following floods in Glouces-
tershire, United Kingdom in 2000; AKSA Acrylic Fibre Plant disaster following earthquake in Turkey in 1999,
etc.

2. Manmade disasters -
These include accidents at industrial facilities , during transport storage and use of hazardous chemicals.
These accidents can lead to the release of toxic chemicals, explosions, and fires.eg:Tulglakabad Gas Leak in
Delhi - 2017, Indian Oil Corporation, Jaipur fire, 2009.

3. Deliberate acts of terrorism -
Chemical emergencies can also be caused by deliberate acts of terrorism. For E.g., Sarin gas attack at Tokyo
subway, Japan, 1995.

a) AKSA acrylic fibre plant disaster post Earthquake, Turkey, 1999 b) Indian Oil Corporation, Jaipur fire, 2009

c) LPG tank fire at the Chiba Refinery, Japan, after the earthquake, d) Release of nerve gas Sarin, in Tokyo subway, 1995
2011
18
File No.72022/IHRnationalConsultationChemicalEmergencies-Part(4) (Computer No. 8367286) Pre-Hospital Management of Chemical Emergencies

Generated from eOffice by CONSULTANT EPIDEMIOLOGIST (DR. PRANAY VERMA), Consultant Epidemiologist 4(PV)-IDSP-NCDC, CONSULTANT EPIDEMIOLOGIST 4, DGHS DEPARTMENT on 27



4533592/2025/0/0 IDSP-NCDC

CHEMICAL LIFE CYCLE

- ~ - ~
/ \ / \ / N /7 \ /7 \
’ \ I} .. \ 1 \ ! ml ! e
I I I 1 I aa I - I m 1
\ j i, | \ / \ / \ j
\ /7 N\ / N / N\ /7 \ /7
~ o - ~ o - N - ~ o - ~ o -
PRODUCTION USAGE TRANSPORT STORAGE DISPOSAL

Fig. 4 - Components in Chemical Disaster Management

Chemical Emergency may arise at any of the above stages of chemical life cycle as depicted below:

1. Chemical Emergency at production stage - Bhopal Gas 2. Chemical Emergency at usage stage - Hapur Factory boiler
Tragedy, Madhya Pradesh, 1984 explosion, Hapur, Uttar Pradesh, 2022

3. Chemical Emergency during transportation stage - Kanpur LPG 4. Chemical Emergency at storage stage - Gas leakage in LG Polymers
Truck explosion, Uttar Pradesh, 2001 Chemical Plant Visakhapatnam, Andhra Pradesh, 2020

5. Chemical Emergency during disposal stage - Mumbai port trust -
Sewri Chlorine gas leak, Maharashtra, 2010

19
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1.5 Need for management

The management of chemical emergencies is essential to protect human health, wildlife, and the environment
from the harmful effects of hazardous substances. Chemical emergencies can occur due to various reasons,
including accidents at industrial facilities, transportation mishaps, natural disasters, and deliberate acts of ter-
rorism. These emergencies can have immediate and long-term impacts on the health and safety of individuals,
wildlife, and ecosystems.

Effective management of chemical emergencies can help to minimize the potential damage caused by such
events. Emergency planning and preparation can help to identify potential hazards and develop procedures for
responding to emergencies, including notification, evacuation, and communication protocols.

The components in chemical disaster management are mentioned in Figure 5.

Tl

HAZARD RISK
ANALYSIS

MULTI HAZARD
IMPACT
ANALYSIS

SITE RISK
ASSESSMENT
MCAS &
LAND USE &
CONSEQUENCES
ENVIRONMENTAL ASSESSMENT
SETTING
DISASTER
MANAGEMENT RISK
STRATEGY INTEGRATION e
NTO MITIGATION
DEVELOPMENT EMERGENCY
PLANNING
EMERGENCY
RESPONSE &
EVALUATION
PREPAREDNESS
RESPONSE
DRILL

“\__

Fig. 5 - Components in Chemical Disaster Management
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““Failing to prepare is preparing to fail”

EXISTING REGULATORY & INSTITUTIONAL
FRAMEWORKS

By the end of this chapter, you will be able to understand:

1. What are the list of laws and acts pertaining to the Management of Chemical Events
2. What are MAH Units?

23
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2.1 List of Laws and Acts related to the Management of Chemical

Emergencies in India

NAME OF THE ACT/LAW/RULES

The Water (Prevention and Control
of Pollution) Act,1974

The Environment (Protection) Act, 1986

of Hazardous Chemicals Rules, 1989

g The Manufacture, Storage, and Import

The Chemical Accidents (Emergency

of| 4h Planning, Preparedness, and Response)

Fo The Disaster Management Act, 2005

latory Board (Emergency Management
Plan) Regulations, 2010

-

;;) ’ The Petroleum and Natural Gas Regu-
—

Hirer s
g d=d. ]
The Hazardous Waste (Management,
Handling, and Transboundary Move-
- 9 y
PR ment) Rules, 2016

PROVISIONS

Provides for the prevention and control of water
pollution and the establishment of boards for the
prevention and control of water pollution.

Provides for the protection and improvement of the
environment and the prevention of hazards to human
beings, other living creatures, plants, and property.

Provides for the regulation of the manufacture, stor-
age, and import of hazardous chemicals.

Provides for mandatory insurance coverage for
industrial units handling hazardous substances to
compensate for the damages caused to third parties
in case of an accident.

Provides guidelines for emergency planning,
preparedness, and response in case of a chemical
accident.

Provides for the management of disasters, including
chemical disasters, and the establishment of
institutions for disaster management.

Provide for the establishment of emergency man-
agement plans for petroleum and natural gas
installations.

Provides for the management, handling, and trans-
boundary movement of hazardous waste in a safe
and environmentally sound manner.

These laws and acts aim to ensure the safe handling, storage, transportation, and disposal of hazardous chemicals, and to prepare and respond

to chemical emergencies effectively.
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Amendments to Pre-Bhopal legislations including Factory Safety Act and Motor Vehicles Act.

o  The Insecticides Act, 1968 (amended 2000) and The Insecticide Rules, 1971 (amended 1999).
o  The Motor Vehicles Act, 1988 (amended 2001).

o  The Central Motor Vehicles Rules, 1989 (amended 2005).

o  The Explosives Act, 1884 (amended till 1983).

o  The Gas Cylinder Rules, 2004.

o  The Static and Mobile Pressure Vessels (Unfired) Rules, 1981 (amended 2002).

o The Explosives Rules, 1983 (amended 2002).

Apart from the above , there are legal instruments for management of hazardous wastes like the Biomedical
Wastes Management & Handling Rules, 2016 and Batteries (Management & Handling) Rules, 2001, Battery Waste
Management Rules, 2022 and Hazardous Microorganism Rules, 1989. Major responsibility for implementing
these Rules is with the Central Pollution Control Board and State Pollution Control Board (SPCBs) / Pollution
Control Committees (PCCs) and also with the State Departments of Environment.

These laws and acts aim to ensure the safe handling, storage, transportation, and disposal of hazardous
chemicals, and to prepare and respond to chemical emergencies effectively.

2.2 Environmental Regulations: Liability and Litigations

o Development of legislation in area of chemical disaster management owes to environmental jurisprudence
and also to the lawsuits in form of public interest litigations.

o Under the Public Liability Insurance Act, 1991 as amended in 1992, all the Major Accident Hazard (MAH)
units handling chemicals in excess of the threshold quantities referred to in the Schedule, are mandated
to take an insurance policy before starting his activity, on behalf of the off-site population, and deposit an
equal amount in the Environment Relief Fund (ERF) to ensure immediate payment to the chemical accident
victims.

o This relief shall be paid on “Principle of no fault”i.e. the claimant shall not be required to plead or establish
that the death, injury or damage was due to any wrongful act neglect or default.

o  The National Environment Tribunal Act, 1995 is enacted to setup legal institutions across the country to
provide for strict liability for damages arising out of accidents occurring during the handling of hazardous
substances and for establishment of National Environment Tribunal for effective and expunction disposal
of cases arising from such accidents, with a view to giving relief and compensation for damages to person,
property and the environment.

o  Several verdicts of the Hon’ble Supreme Court of India under the Article 21, Right to Life also provided
standards for the environmental jurisprudence in the country.

o A number of chemical specific codes of practices have been published by the Bureau of Indian Standards

(BIS), the Qil Industry Safety Directorate (0ISD) and guidelines have been brought out for chemical accident
management by the Ministry of Environment, Forest and Climate Change (MoEFCC).
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2.3 International Health Regulations (IHR) and Chemical Events

The chemical industry is one of the largest economic sectors worldwide. Despite the omnipresence of chemicals
worldwide and their predicted increase in production and use, many countries lack adequate capacities to deal
with the health aspects of chemical events and emergencies. In 2005 the WHO Member states adopted the re-
vised IHR (2005) which included Chemical events.

THEN a0 NOW

INTERMNATIOMNAL

REGULATIONS

\_

)
e

The IHR 1969 Regulations initially covered six “
quarantinable diseases” ammended in 1973 and
again in 1981, primarily to reduce the number of
covered diseases from six to three (i.e., yellow
fever, plague and cholera) and to mark the global
eradication of smallpox.

Responsibility of only Health sector to establish
capacities to manage and notify about specific

IHR (2005) obligated States Parties to develop
certain minimum core public health capacities
(especially for early event detection and
response) and to notify WHO of events that
may constitute a public health emergency of
international concern according to defined
criteria

Responsibility of the state and all relevent
sectors  (including environment, labour,

diseases. agriculture, health, civil protection, transport

J U and customs) )

Fig.6 : IHR in 1969 vs IHR 2005
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New fund for pandemic prevention, preparedness and response the revision of the International Health
Regulations (IHR) are ongoing initiatives aimed at improving the international response to public health
emergencies

Pandemic Accord-Member States of the World Health Organization have agreed to a global process to
draft and negotiate a convention, agreement or other international instrument under the Constitution of
the World Health Organization to strengthen pandemic prevention, preparedness and response.

Pandemic Accord, International Health Regulations Amendments and Health Emergency Preparedness
and Response (HEPR) are thus the upcoming instruments that focus on concept of building and strength-
ening capacities and fostering coordination. The worldwide production, trade and use of chemicals are
predicted to increase further, particularly in developing countries like India thus the importance of these
treaties and regulations
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POLICY PLANNING AND COORDINATION

o  Capacity building of designated focal points for the IHR in all authorities i.e., health -
sector, labour, environment, agriculture, transport, security etc., that have important role
in the management of chemical events.

o  Others - operators, emergency services, workers, customs, food authorities, consumer

protection organizations, academia and public.

PREPAREDNESS AND CAPACITY BUILDING

o  Multi-disciplinary response requiring a range of skills and expertise.
o Training for individuals and organizations with specific responsibilities.
o Poison Centers as key sources of expertise.

EVENT DETECTION, VERIFICATION AND RISK ASSESSMENT

Multi-hazard surveillance strategy

An integrated surveillance system should link these important sources of information

about chemical events together and be supported by a surveillance plan. Multiple sources

of notification and alert:

1.  Within health sector - Poison Centres, hospital emergency departments, primary
health-care facilities and toxicology laboratories

2. Outside health sector - agency for consumer protection and food safety, plant
operators, environmental agencies (surface water, air and soil), first responders,
public/community (overt release, such as an explosion, a chemical plume,
contaminated drinking water, dirty surface water or dead wildlife)

EMERGENCY RESPONSE

o Authorities respond by evaluating risks and implementing actions based on guidelines.
o National chemical event emergency response plan is crucial.
o  Consideration of existing legal and technical instruments or plans.

CHEMICAL EVENT SCENARIO ANALYSIS

Technique to explore how chemical events occur and their consequences which guides
the building of surveillance and response plans and related capacities.

Monitoring national and international chemical events to identify major impacts, and risks
Risk mapping - inventories of major hazard sites

o

o

o

EHEIHE

INTERNATIONAL CHEMICAL SAFETY AGREEMENTS

o  Responsibility usually with ministries of environment or industry.
o Recognition of the need for a multisectoral approach.
o  Sectors should be aware of and collaborate with each other.
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2.4 Major Accident Hazard (MAH) units

In India, Major Accident Hazard (MAH) installations are regulated under the Manufacture, Storage and Import of
Hazardous Chemical Rules, 1989, which were amended in 2000 and 2009. MAH installations are those that handle
hazardous substances in large quantities and have the potential to cause major accidents that can result in loss of
life, property, and environmental damage.

TYPES OF MAH INSTALLATIONS

Chemical Plants

Fertilizer Plants Power Plants

Refineries &
Petrochemical

Storage Facilities
Complexes 9

Fig.7 : Types of MAH Units

i f S caderita. e
@+
= 100

Fig. 8 : No of MAH Units state-wise. Ref: Data from MoEFCC & No of Accidents state wise in last 10 years (2012-2022)
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“In times of disaster, we all play a role”

INSTITUTIONAL MECHANISMS

By the end of this chapter, you will be able to understand:

1. List of stakeholders with their roles and responsibilities in the management of chemical emergencies
2. What are Crisis Group and Directorate of Industrial Safety and Health (DISH) Centres
3. What is the role of RRT Team and Surveillance officers during chemical emergencies
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Fig.9 : Institutional Framework for chemical emergencies
* Adapted from NDMA guidleines on chemical disasters
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3.1 List of Stakeholders and their Roles and Responsibilities in the
Management of Chemical Emergency

There has been a paradigm shift from relief centric approach to pre-disaster preparedness and mitigation since
the 1999 super cyclone in Odisha for disaster management in India. The Disaster Management Act (DM Act, 2005)
provides for the establishment of National Disaster Management Authority, District Disaster Management Authority
and Local Disaster Management Authority. The legal and institutional mechanism set up by the Environmental
Protection Act (EPA), 1986) has been dovetailed with the DM Act, 2005. Convergence of institutional mechanisms
for chemical disasters with the holistic disaster management framework is essential for achieving this goal.

In India, at the national level following ministries and associated departments are involved in chemical disaster

management:

o Ministry of Environment, Forests and Climate Change (Nodal Ministry)
o Ministry of Home Affairs

o Ministry of Health and Family Welfare

o Ministry of Chemicals and Fertilisers

o Ministry of Defence

o Ministry of Labour & Employment

o Ministry of Petroleum and Natural Gas

o Ministry of Commerce and Industry

o Ministry of Road Transport and Highways of India
o Ministry of Agriculture

o Ministry of Finance

Various departments related with Central level ministries include :
CPCB - Central Pollution Control Board

NDMA - National Disaster Managment Authority

NDRF - National Disaster Response Force

DGFASLI - Directorate General Factory Advice Service and Labour Institutes
CLI - Central Labour Institute ,Mumbai,

DAE - Department of Atomic Energy

RLI - Regional Labour Institutes

CFEES - Centre for Fire, Explosive and Environment Safety
DOCP - Department of Chemicals and Petrochemicals

PESO - Petroleum and Explosives Safety Organization

DISH - Directorate of Industrial Safety and Health

0O O 0O 0o o o 0o o o o o

The other associated research institutes and organisations working in the field of chemical emergencies include -
Defence R&D Establishment (DRDE) which is the nodal laboratories of Defence Research & Development
Organization (DRDO) for providing technological solutions for chemical and biological defence, and National
institute of disaster management (NIDM),Indian Institute of Chemical Technology (CSIR-1ICT), Hyderabad; Indian
Institute of Toxicology Research (CSIR- IITR), Lucknow, National Environmental Engineering Research Institute
(CSIR-NEERI), Nagpur; National Chemical Laboratory (NCL), Pune and National Institute of Occupational Health
(NIOH), Ahmedabad, which work in the field of occupational hazard and safety. Limited facilities for the collection
of environmental toxicants, released during a chemical disaster also exist in the Council of Scientific and Industrial
Research (CSIR), Indian Council of Medical Research (ICMR).

Following departments are responsible for chemical disaster management at the state level:

o Department of Labour - DISH

o Department of Health

o Department of Environment - State Pollution Control Board(SPCB) and Pollution Control Committees (PCC).
o

Department of Revenue and Disaster Management

33
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Fig.10 : Components in Chemical Disaster Management
* Adapted from NDMA guidelines on chemical disasters
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3.1.1 National Disaster Management Institutional Mechanism

o  Ministry of Home Affairs is the responsible Ministry for overall coordination of disaster management in the
country. There are nodal ministry identified for various disasters, for example, Ministry of Environment & For-
ests for Chemical Disasters, Ministry of Health and Family Welfare for Biological disasters, Ministry of Atomic
Energy for Nuclear Disasters, Ministry of Railways for Rail accidents, etc. Ministry of Agriculture now looks
after Drought.

o  For chemical disaster management in our country, many ministries are involved - Ministry of Environment
and Forests, Ministry of Labour & Employment, Ministry of Agriculture, Ministry of Petroleum and Natural Gas,
Ministry of Commerce and Industry, Economic Affairs & Finance, Ministry of Road Transport & Highways takes
care of the aspects related to accidents during road transport of chemicals.

o  There is a National Crisis Management Committee that meets at the time of a calamity but not in the pre-dis-
aster stage. At the time of a calamity of national scale, crisis management committee under the chairmanship
of the Cabinet Secretary gives policy directions and guidelines for the crisis management group where the
national and international efforts are required.

o  Crisis management Group at the Ministry of Home Affairs reviews the situation in Inter-ministerial meeting to
coordinate various emergency support functions to the affected areas. Union Cabinet can set up the task force
or committee for effective coordinate of the relief measures.

o  The National Disaster Management Authority has been constituted under the Chairmanship of the Prime Min-
ister of India. There are nine members in the authority. NDMA's role is to lay down the guidelines and plans for
disaster management, development of guidelines of minimum standards of relief, providing guidelines to the
state governments and relevant central ministries.

o  Training and education are given significant focus and a number of workshops, training and awareness initia-
tives have been undertaken by NIDM and NDMA.

o It is important to note that the roles and responsibilities of these stakeholders may vary depending on the
specific circumstances of the emergency and the laws and regulations in place in the affected area.(Fig. X)

3.1.2 State Level Disaster Management Coordination Mechanism

o  Similarly, there is a mechanism at the state level where the crisis management committee under the Chief
Secretary, responsible for the emergency management at state level. This committee comprises of the state
departments officers with representative of central government organisations.

o State Department of Relief has now been changed to Department of Disaster Management, will be the nodal
coordinating the relief operations and disaster preparedness at the state level. It is also proposed to rename
Relief Commissioners as Disaster Management Commissioners.

o State Disaster Management Authority (SDMA) has the functions at states similar to NDMA has at national level
and is chaired by Chief Minister. It provides guidelines to the state departments and the Districts.

o District Disaster Management Authority (DDMA) is chaired by the District Collector or the District Magistrate.
District Authority is responsible for formulation of District Disaster Management Plan. In some states like Gu-
jarat and Odisha the Disaster Management Authority was formed prior to the National Disaster Management
Authority. So, in those states now also the chairperson in not the Chief Minister but the Relief Commissioner.
This is because these authorities were formed before the enactment of the Disaster Management Act.

o Odisha Disaster Management Authority (OSDMA) was formed in 2000 and Gujarat Disaster Management Au-
thority (GSDMA) was formed in 2001. Disaster Management Act provides the constitution of a Disaster Re-
sponse Fund and now a Disaster Mitigation Fund.
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3.2 Crisis Groups

Crisis groups are constituted at the Central, State, District and local (industrial areas) levels. They act as bodies at
their respective levels, to deal with chemical accidents and provide expert guidance for handling major chemical
accidents.

The Central Crisis Group shall be the apex body at Central level and its functions include

o  Continuously monitor the post-accident situation arising out of a major chemical accident and suggest
measures for prevention and to check recurrence of such accidents.

o  Conduct post-accident analysis of such major chemical accidents and evaluate responses.

o Review district off-site emergency plans with a view to examine its adequacy in accordance with the
Manufacture, Storage and Import of Hazardous Chemicals Rules, and suggest measures to reduce risks in the
Industrial pockets.

o Review the progress reports submitted by the State Crisis Groups.

o Respond to queries addressed to it by the State Crisis Groups and the District Crisis Groups.

o Publish a State-wise list of experts and officials who are concerned with the handling of chemical accidents.

o Render, in the event of a chemical accident in a State, all financial and infrastructural help as may be
necessary.

3.3 Directorate of Industrial Safety and Health (DISH) Centres

o The (DISH) in India is pivotal in safeguarding the health, safety, leave with wages, work-environment, and
working hours and welfare of workers across various sectors. It undertakes the enforcement of labour laws
within industrial settings and construction sites, ensuring adherence to the Factories Act, the Building and
other Construction Workers Act, and related labor legislations. DISH’s primary focus is to foster safe working
environments through regular inspections and by classifying factories into high, medium, or low risk catego-
ries, based on criteria such as the manufacturing process and workforce size. etc.

o DISH from all the states are the members of Technical Committee on Explosives.

o Factories are assigned a risk category by DISH: high-risk for those with significant accident hazards or dan-
gerous operations usually involving over 100 workers; medium-risk for those with hazardous operations or
processes with up to 100 workers, and non-hazardous factories employing over 250 workers; and low-risk for

non-hazardous factories not engaged in dangerous operations and having fewer than 250 workers.

o Additionally, DISH plays a role in labor welfare through initiatives like the Labour Welfare Fund, which supports
activities for employee welfare including social education, vocational training, and recreational programs.

o  Overall, DISH is essential in upholding a safe and healthy work environment in India's industrial and construc-
tion sectors by enforcing legal standards, conducting inspections, and promoting worker welfare.
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3.4 Agencies in the Preparedness, Surveillance & Response to Chemical
Emergencies

3.4.1. National Disaster Management Authority (NDMA)

NDMA has the responsibility for laying down the policies, plans and guidelines for disaster management
including chemical disasters for ensuring timely and effective response in the country. NDMA provides
directions to ministries, departments and state authorities for the preparation of their detailed disaster
management plans and calls for a proactive, participatory, multi-disciplinary and multi-sectoral approach at
various levels for chemical disaster preparedness and response.

3.4.2. National Disaster Response Force(NDRF)

It is a specialized force trained to handle various types of disasters, including chemical emergencies, and they are
equipped with the necessary expertise, equipment, and resources to effectively respond to such situations.
o Emergency Response: They assess the situation, implement safety measures, and initiate rescue
operations to protect affected individuals and mitigate the impact of the chemical incident.
o Containment and Mitigation: They have specialized knowledge in handling hazardous substances,
implementing control measures, and mitigating the risks associated with chemical emergencies.
o Evacuation and Rescue: They conduct rescue operations, provide medical assistance to those injured or
exposed to hazardous chemicals, and ensure their well-being during the evacuation process.
o Decontamination: They establish decontamination zones and follow protocols to ensure the safe removal
of hazardous substances from affected individuals, equipment, and the environment.
o Coordination and Support: They provide support, technical expertise, and guidance to local agencies
involved in the management of such incidents.

3.4.3. National Centre for Disease Control (NCDC)

NCDC is the premier organisation involved public health activities in the country .NCDC is the International Health
regulations (IHR)secretariat in the country and chemical emergencies including transboundary movement of
chemicals are major risk to public health. NCDC has been assigned the job of carrying out trainings in chemical
hazards prevention and it cooperates with pertinent central and state agencies in the creation of standards,
guidelines, and standard operating procedures (SOPs) for chemical disaster management

3.4.4. Other Agencies involved in the Chemical Emergencies management

o Maedical Health and safety agencies: They are responsible for providing medical treatment to those affected
by the emergency, like civil hospital, nearest health facility, specialty hospitals/designated hospitals. They
are responsible for ensuring the safety and health of workers during the emergency response.

o Public health agencies: Agencies such as the National Centre for Disease Control (NCDC) and local health
departments shall monitor and conduct investigations into the health effects of the emergency.

o Chemical Industries: Chemical Industries are responsible for cooperating with emergency response teams
and providing information about the chemicals involved in the emergency, as well as for taking steps to
prevent similar emergencies in the future. (both Big and Small)

o Media: The media is responsible for reporting on the emergency, providing accurate information to the
public, and serving as a source of information for the public during the emergency.

o Storage and Transportation Companies: crucial role in ensuring the safe handling and transport of
hazardous materials. They should follow best practices and comply with regulations and contribute to
protecting public safety, minimizing environmental impacts, and supporting effective emergency response
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3.5 Role of RRT and Surveillance Officers

The role of Rapid Response Teams (RRTs) and Surveillance Officers is critical in the effective management of
chemical emergencies.

Rapid Response Teams (RRTs) are specialized teams that are trained to respond quickly and effectively to

chemical emergencies. Their main role is to provide immediate assistance to affected people, contain the spread

of hazardous substance, and prevent further damage to the environment. RRTs typically consist of emergency

responders, medical professionals, and hazardous materials specialists, who work together to provide a

coordinated response to chemical emergencies. Some of their specific tasks include: Assessing the situation: RRTs

are responsible for assessing the situation and determining the level of risk to human health and the environment.

o  Containing the hazardous substance: RRTs work to contain the hazardous substance and prevent it from
spreading to other areas.

o Evacuating affected people: RRTs are responsible for evacuating people who have been exposed to the
hazardous substances and transporting them to medical facilities for treatment.

o Providing medical assistance: RRTs work to provide medical assistance to affected people, including
administering first aid, providing oxygen, and treating injuries.

o Decontaminating affected areas: RRTs are responsible for decontaminating affected areas and ensuring that
the hazardous substance is properly disposed of.

Surveillance Officers are also critical in the management of chemical emergencies. They play a key role in
monitoring and identifying any potential health effects associated with exposure to hazardous substances. Some
of their specific tasks include:

o Monitoring affected areas: Surveillance Officers monitor affected areas for any potential health effects
associated with exposure to hazardous substances.

o  Conducting epidemiological investigations: Surveillance Officers conduct epidemiological investigations to
identify the source of exposure and determine the extent of the outbreak.

o Collecting and analyzing data: Surveillance Officers collect and analyze data on the number of cases and the
severity of symptoms associated with exposure to hazardous substances.

o Providing recommendations: Surveillance Officers provide recommendations to emergency response teams
and healthcare providers on how to manage and treat cases of exposure to hazardous substances.

t

Massive Fire Breaks Out at Govt Hospital in Amritsar, May 2022
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“Preparation today ensures a secure tomorrow..”

OVERVIEW OF PREPAREDNESS, SURVEILLANCE
& RESPONSE FOR PUBLIC HEALTH MANAGE-
MENT OF CHEMICAL EMERGENCIES MODULE

By the end of this chapter, you will be able to understand:

1. Overview of preparedness, surveillance & response for public health management of chemical emergencies
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Preparedness, Surveillance & Response for Chemical Emergencies Module provides guidance on how to prepare
for such events, how to detect and monitor chemical releases, and how to respond effectively to minimize the
damage caused by such incidents.

It is important for a coordinated and collaborative approach to manage chemical emergencies and highlighting the
need for effective communication and information-sharing among all parties involved.

It is an essential resource for anyone involved in the management of chemical emergencies. It provides a compre-

hensive overview of the key issues and challenges involved in dealing with such incidents and provides practical
guidance on how to prepare, detect, and respond to chemical emergencies effectively.

EVENT NOTIFICATION -

Surveillance and Monitoring - Surveillance and Monitoring systems are critical for effective management of chem-
ical emergencies. They provide important information for decision-making, response planning, and evaluation
of the impact of the emergency. By detecting chemical emergencies early and evaluating their risks and impact,
surveillance and monitoring systems can help protect public health and minimize the environmental impact of
these incidents.

Risk assessment of the event - Risk Assessment can help to minimize the potential harm and damage caused by
a chemical event and ensure that appropriate measures are taken to protect people, the environment, and infra-
structure.

Assessment of preparedness measures:

o Facility readiness, local and national chemical incident response plans (with health involvement).
o Databases on chemicals, sites, transport routes and expertise.

o  Mechanism for interagency communication and public communication.

o Emergency response guidelines, including environmental protection guidelines.

o Capacity building plans- undertaking incident exercises, training, and audits.

o Capacity for chemical incident surveillance.

o Health system capacities in health facilities to decontaminate and treat casualties

CAPACITY BUILDING PROGRAMS

Capacity building is an ongoing process that equips officials, stakeholders and the community to perform their
functions in a better manner during a crisis/disaster. In the process of capacity building, we must include ele-
ments of human resource development, i.e., individual training, organizational development such as improving the
functioning of groups and organizations and institutional development.

ADVOCACY AND SENSITIZATION OF STAKEHOLDERS -

Organizations can create a network of informed and prepared individuals who can work together to respond to
chemical emergencies and protect public health and the environment. It is important to tailor sensitization efforts
to the needs and priorities of each stakeholder group and to continuously evaluate and improve the effectiveness
of these efforts.
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The Safety Data Sheets (SDS) information acts as a reference source for the management of hazardous chemicals
and their mixtures. SDS of different chemicals, associated mixtures and their potential hazards are available in
public domain

SDS is a comprehensive, standard document that chemical manufacturers and suppliers should provide to the end
user; it should include information on physical and chemical properties, environmental hazards, health hazards,
first aid measures, and accidental release measures. Safety Data Sheets (SDSs) are documents prepared by
the manufactures/ suppliers of the chemicals and contain information on physical and chemical properties of
the material, potential hazards of the material and how to work safely with these materials. They also contain
information on usages, storage, handling and emergency procedures related to the hazards of the materials. In
fact, they provide a single reference for all information about hazardous substances. Provision of SDS is mandatory
for an occupier, who has control of an industrial activity under Rule 17 of the Manufacture Storage and Import of
Hazardous Chemical (MSIHC) Rule, 1989 The Safety Data Sheets (SDS) contain Sixteen (16) Sections, however,
different countries provide for 9 to 16 sections and their format varies from country to country.

Safety data sheets provide information on the properties of each chemical, protective measures and
precautions for handling, storing and transporting the chemical. It also provides specific information pertaining
to each chemical with respect to personal protective equipment, first aid and spill-clean up. In the event of a
chemical exposure, this information can be used by workers, authorities involved in the emergency response
and those aiding with the pre-hospital management and treatment of patients.

SDS could be found on Specific manufacturers’ websites or it could be found on organizations providing SDS or
any common search engine such as Google.

An alternative to MSDS may be the International Chemical Safety Cards (ICSC) which are data sheets intended to
provide essential safety and health information on chemicals in a clear and concise way. The primary aim of the
Cards is to promote the safe use of chemicals in the workplace and the main target users are workers. The ICSC
project is a joint venture between the World Health Organization and the International Labour Office (ILO), with the
cooper- ation of the European Commission.

(Classification of SDS on the basis of common use or Toxidromes)

In India, Safety Data Sheets (SDS) are governed by the Chemicals (Management and Safety) Rules, 2021, which
are based on the United Nations’ Globally Harmonized System of Classification and Labelling of Chemicals (GHS).

The types of SDSs in India include:

o  GHS-compliant SDS: This is the most common type of SDS used in India and follows the guidelines of the
GHS. It provides information about the hazards of chemicals, as well as recommendations for their safe han-
dling and use.
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o Indian Standard (IS) SDS: These SDSs are developed by the Bureau of Indian Standards (BIS) and are used for
certain specific chemicals. The IS SDSs provide information on the physical and chemical properties of the
chemicals, as well as their hazards and safe handling procedures.

o  Other local SDSs: Some industries or companies may develop their own SDSs that are specific to their prod-
ucts or processes. These SDSs may provide additional information or guidelines that are specific to the in-
dustry or company.

o Itisimportant to note that all SDSs in India must comply with the guidelines and requirements set forth in the
Chemicals (Management and Safety) Rules, 2021.

SCHEDULE - 9

(SEE RULE 17)

SAFETY DATA SHEET

1. CHEMICAL IDENTITY

CHEMICAL NAME CHEMICAL CLASSIFICATION
SYNONYMS TRADE NAME

FORMULA C.A.S.NO U.N. NO.:

REGULATED SHIPPING NAME HAZECHEM NO.:
IDENTIFICATION CODES/LABLE

HAZARDOUS WASTE

I.D. NO.:

HAZARDOUS C.A.S.NO. HAZARDOUS C.A.S.NO.
INGREDIENTS INGREDIENTS

1 3

2 4

2. PHYSICAL AND CHEMICAL DATA

BOILING RANGE/POINT °C PHYSICAL STATE APPEARANCE

MELTING/FREEZING POINT °C VAPOUR PRESSURE ODOUR
@ 35°C mm/Hg

VAPOUR DENSITY SOLUBILITY IN WATER AT 30°C
(AIR=1) Others
SPECIFIC GRAVITY
WATER=1 pH
47
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3. FIRE AND EXPLOSION HAZARD DATA

FLAMMABILITY YES / NO LEL % FLASH POINT °C AUTO IGNITION
TEMPERATURE °C

FLAMMABILITY UEL % FLASH POINT °C

EXPLOSION SENSITIVITY EXPLOSION SENSITIVITY HAZARDOUS

TO IMPACT TO STATIC ELECTRICITY COMBUSTION PRODUCTS
HAZARDOUS POLYMERISATION EXPLOSIVE CORROSIVE
COMBUSTILE LIQUID MATERIAL MATERIAL
FLAMMABLE MATERIAL OXIDISER OTHERS
PYROPHORIC MATERIAL ORGANIC PEROXIDE

4. REACTIVITY DATA

CHEMICAL
STABILITY

INCOMPATIBILITY
WITH OTHER MATERIAL

REACTIVITY

HAZARDOUS REACTION
PRODUCTS

5. HEALTH HAZARD DATA

ROUTES OF
ENTRY

EFFECTS OF
EXPOSURE / SYMPTOMS

EMERGENCY
TREATMENT
TLV (ACGIH) ppm mg/m 3 STEL ppm mg/m?®
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SIGNALS

PERMISSIBLE ppm mg/m 3 ppm mg/m ®
EXPOSURE LIMITS ODOUR THRESHOLD

LD 50 LD 50

NEPA HAZARD HEALTH FLAMMABILITY STABILITY SPECIAL

6. PREVENTIVE MEASURES

PERSONAL
PROTECTIVE
EQUIPMENT

HANDLING AND
STORAGE
PRECAUTIONS

7. EMERGENCY AND FIRST AID MEASURE

FIRE EXTINGUISHING

MEDIA
FIRE
SPECIAL PROCEDURES
UNUSUAL HAZARDS
EXPOSURE
FIRST AID MEASURES
ANTIDOTES / DOSAGES
SPILLS

STEPS TO BE TAKEN

WASTE DISPOSAL METHOD
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HAZARDOUS MATERIALS CLASSIFICATION

HEALTH HAZARDS

4 - deadly

3 = extroma dangoer

2 = hozardous

1 — shightly hazardows
0 = Horimal materksl

SPECIFIC HAZARDS

Oixidizer ox 4 - may datonate

Acid ACID 3 - shock and heat may
Alkali ALK detonate
Corrosive COR 2 - violent chemical change
Use Mo water W 1 — unstable if heated
Radiation Hazard 88 O~ atalile

Fig.12: Hazard Classification

; : i . ’&ﬂ.ﬂjﬂt
" P 0 B T TR N

1 B
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_ws_/DANGER

pictograms I
e, TOXIC IF INGESTED fq’y
\Wash hands thotaughty atier handing. Kesp containar %:
tighity diosed when nel in use Keep awery from heal,
sperks end operi flames - may explode when expossd
o high heal, Usein en cpen ares fhal & wellvenilaled

precautionary  Breathing in armarn is imiating and comoshve Wsar
statements / profeciive ploves and safuty gogghes to prevent bume and
irritation

Sea Sabety Data Sheet (205 far

I swalowed immedialely cal Patson Contral or further detsis reqanding szfz
docionphysidan. Crink weter or milk lo use of this um-ﬁrl. "
dilhe arrimonia.
SUBRIIEC  pme Chemicals - 123 Main Street - Cininnati, OH - www.abcchem, com - 800-733-5252
Information  / |
Fig.13: GHS compliant label
GHS Pictogram
Cxidizers Flammables, Self Reactives, Explosives, Self
Pyrophorics, Self-Heating, Reactives, Organic
Emits Flammable Gas, Peroxides
Organic Peroxides
’E’E £ C >
Acutely Toxic Burns Skin, Damages Gases Under Pressure
{severe) Eyes, Corrosive to Metals
Carcinogen, Respiratory  Toxic to aquatic Acutely toxic(harmful),
Sensitizer, Reproductive environment Irritant to skin, eyes or
Tox!c!t'_-,.'_ Target Glrglan respiratory tract, Skin
Toxicity, Mutagenicity sensitizer, Hazardous to
Aspiration Toxicity the Ozone layer.
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The information in the MSDS should normally be presented using the following 16 headings in the order given below:

S.NO | INFORMATION POSSIBLE DETAILS

1 Identification 1. Product identifier
2. Relevant identified uses of the substance or mixture and
uses advised against

3. Details of the supplier of the safety data sheet
4. Emergency telephone number
2 Hazard (s) 1. Classification of the substance or mixture
identification 2. Label elements
3. Other hazards
4. Pictograms
3 Composition /information 1. Substances
on ingredients »  Chemical name

»  Common name and synonyms

»  Chemical Abstracts Service (CAS) number and other
unique identifiers

»  Impurities and stabilizing additives, which are them-
selves classified and which contribute to the classifica-
tion of the chemical.

2. Mixtures
»  Same as substance

4 First-aid measures 1. Description of first aid measures

2. Most important symptoms and effects, both acute and
delayed

3. Indication of any immediate medical attention and
special treatment needed

5 Fire-fighting measures 1. Extinguishing media
Special hazards arising from the substance or mixture
Advice for firefighters

6 Accidental release 1. Personal precautions, protective equipment and
measures emergency procedures

Environmental precautions
Methods and material for containment and cleaning up
Reference to other sections

7 Handling and Storage 1. Precautions for safe handling
Conditions for safe storage, including any incompatibilities
Specific end use(s)
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S.NO | INFORMATION

POSSIBLE DETAILS

8 Exposure
controls/personal
protection

1.
2.

Control parameters
Exposure controls

9 Physical and chemical

Information on basic physical and chemical properties
(Appearance physical state, color, etc.); Upper/lower
flammability or explosive limits; Odor; vapor pressure;
vapor density; pH; Relative density; Melting point/freez-
ing point; Solubility(ies); initial boiling point and boiling
range; Flash point; Auto-ignition temperature; Evapo-
ration rate; Decomposition temperature; flammability
(solid, gas); Viscosity, etc.)

Other information

10 Stability and reactivity

ocahrwN =

Reactivity

Chemical stability

Possibility of hazardous reactions
Conditions to avoid

Incompatible materials

Hazardous decomposition products

11 Toxicological information

Information on toxicological effects

12 Ecological information

oM wDnN =

Toxicity

Persistence and degradability
Bioaccumulative potential

Mobility in soil

Results of PBT and vPvB assessment
Other adverse effects

13 Disposal Considerations

Waste treatment methods

14 Transport information

A o o e

UN number

UN proper shipping name
Transport hazard class(es)
Packing group
Environmental hazards

Special precautions for user

15 Regulatory information

Safety, health and environmental regulations / legislation
specific for the substance or mixture
Chemical safety assessment

16 Other information

Date of the latest revision of the SDS
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The onset of an emergency creates a need for time-sensitive actions to save lives and property, as well as for
actions to begin for stabilising the situation so that the jurisdiction can regroup. Such response actions include
notifying emergency management personnel of the crisis, warning and evacuating or sheltering the population if
possible, keeping the population informed, rescuing individuals and providing medical treatment, maintaining the
rule of law, assessing damage, addressing mitigation issues that arise from response activities, and even request-
ing help from outside the jurisdiction. The major steps include -

Terminate the release, limit contamination and exposure.

Call a Poisons information center (PIC)

Activate the incident management system, including a public health response.
Provide an initial assessment and advise and alert the first responders, emergency management personnel,
and health care services.

Ensure coordination and integration of the public health response.

Warning and evacuating the population if possible

Conduct a outcome assessment for both immediate and long-term actions.
Disseminate information and advice to responders,the public, and the media.

9. Register all exposed individuals and collect samples to eliminate exposure.

10. Conduct investigations.

11. Rescuing individuals and providing medical treatment

12. Assessing damage, addressing mitigation issues that arise from Response activities,

Pon =

© N oo

National Disaster Response Force (NDRF) is the trained force that has the mandate to respond in case of chemical
emergency . Responding quickly and effectively to the concerns of a population potentially exposed in a chemical
release incident is vital for the rehabilitation of a community.

Also, undertaking additional investigations to make sure that neither health effects nor environmental contamina-
tion can be detected may be an effective way to reassure exposed individuals. Involving the community in plans
to reduce the risk of further incidents, and to quickly alert responders and the public if further incidents occur, can
be reassuring, and can be protective of the public’s overall sense of well-being.

On-site Emergency Plans

The Purpose of an Onsite emergency plan is to make plans to detect the emergency, contain the emergency if
possible and alert the necessary stakeholders of the quantum of the incident and the help that is required.
As part of emergency plan, individuals should be nominated for the following roles, among others:

1. A site incident controller to take control on scene in the event of an emergency
2. A site main controller to take overall control of an emergency from the emergency control centre

The role of these controllers in relation to community emergency response personnel should be clearly spelt out
in order to avoid any potential conflicts. On-site emergency plans, in identifying the roles and responsibilities of all
parties concerned, should clearly indicate:

o  The chain of command and co-ordination among the parties

o Lines of communication

The Onsite Emergency plan should be specific to the Industry or site which handles the chemicals .
o All employees and contractors at a hazardous installation should be made fully aware of the relevant provi-
sions of the on-site emergency plan.
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The employees should be made aware of what to do in the event of an emergency such as taking action to
limit the release of hazardous substances and/or evacuating the installation and gathering at a previously
designated assembly point.

The means of obtaining necessary information.

The factors to be assessed in the onsite plan should include:

o

Assessing the risk of the different types of chemicals in the factory and the potential accidents that can occur
due to the chemicals

Developing emergency measures within the factory including measures to contain chemical spills, extinguish
fires and contain toxic gas leakage

Formulate evacuation plans for the site by identifying multiple exit routes, assembly points

Train a Industrial safety unit within the factory to contain issues like spills, control fires, for rescue activities,
to provide first aid etc. Make sure they have the modern and updated equipments.

Identify areas beforehand to set up decontamination units and temporary medical facilities and ensure proto-
col for personal , equipment and terrain decontamination.

Ensure availability of specialized PPE ,equipment and Hazmat suits for the workers and responders.
Conduct regular training and drills for the personnel.

Maintain a repository of important phone number including hospitals, fire services, Poisons information
center, district authorities, police.

Assist with providing resources and facilities for the prompt treatment of exposures and injuries. In order to
treat severe injuries or chemical exposures, make arrangements with the local hospitals.

Off-site Emergency Plans / District Disaster management Plan

Off site emergency preparedness plans, in identifying the roles and responsibilities of all the parties concerned,
should clearly indicate the chain of command and co-ordination among the parties, the lines of communication
and the means of obtaining the necessary technical, meteorological and medical information.

Public authorities/district authorities should ensure that there is an adequate off-site emergency plan wherever
there is a hazardous installation.

Such a plan should:

o

o

o

Set out its objectives

Provide relevant information on the hazardous installations and surrounding areas

Evaluate the hazard (including transport hazards) which may result in emergency situations in the community
Establish the procedures to be followed, and identify the officials responsible, in the event of on accident In
the development of on off-site emergency plan, all emergency response participants should be identified.
Include steps for coordinating with District Disaster Management Authority/ District Emergency Operations
centre (EOC), National Disaster Response Force (NDRF), Police, fire, medical (including hospitals), transport
and welfare services, civil defence agencies, communication outlets and environmental agencies.
Mechanisms to ensure that hospitals and other treatment facilities that may be involved in responding to an
accident should be provided, as soon as possible, with information on the hazardous substance(s) involved,
the type of accident (spill, fire, etc.), the likely number of victims, and the nature of their injuries

Evaluating the affected area, type and probability of chemical events and foreseeing its possible effects to
humans and environment

Conduct an assessment regarding probable persons who could be affected and and probability of foreseeble
events.

Establishing protocols for raising alarms and risk communication.

Formulate evacuation plans by identifying assembly points and multiple routes to emergency facilities
Identifying areas near the factory/ installation where mobile medical units can be set up

Provisions for regular mock drills and training for the community and members

Provisions for regular review and updation of the off-site plans

Involve the community in the planning process, supplying information on hazards and countermeasures, and
soliciting input to enhance the emergency plan.

57

File No. 2022/IRReslt osgitahdibatageinemicelE Cleeye icidsEPadiig R iCoesputer No. 8367286) 46

Generated from eOffice by CONSULTANT EPIDEMIOLOGIST (DR. PRANAY VERMA), Consultant Epidemiologist 4(PV)-IDSP-NCDC, CONSULTANT EPIDEMIOLOGIST 4, l) S DER#

-

¥

ENT on 27



4533592/2025/0/0 IDSP-NCDC

TIME FRAME TASK
Pre-disaster Co-ordinate with SEOC, DEOC for Chemical Mock Drills.
T+1 Minute On detection of Chemical Emergency, raise alarm and alert the occupants

and security

Safely evacuate the occupants of respective office

Perform the following

»  If caught in smoke

»  Stay low to avoid smoke, fumes, and super-heated gases

»  Hold your breath as much as possible and breathe shallowly throughout
your nose using

»  cloth/wet cloth as a filter.

»  Cover mouth and face with wet cloth to avoid eye and skin irritation

»  Drop to hands and knees and crawl or crouch low, watching the base of
the wall as you go.

»  Use the stairs - NEVER use elevators for evacuation.

Gather at nearest Refuge Area provided in the building & safely
evacuate to the assembly area

Inform Command and Control Centre and fire services, regarding
the incident

Cordon off the affected area

In case of Blast, follow the Fire Action Plan

Inform district administration, corporation/municipality, hospitals and
update about the incident status

Activate Crisis Management Committee (CMC)

T+20 Minutes Immediately monitor the affected area through active CCTV and security
surveillance to identify immediate impacts

Coordinate with concerned Owner / Manager of the Industry, developers,
security services,medical services in-charge of utility services and heads of
department & officers

Ensure that the Response Team is well equipped with personal protective
equipment.

Search and rescue trapped and injured persons and handover them to
medical team.

Reach at the site and attend to injured and effected persons

List out the resource needs not met internally and seek help from district
collectorate and other external agencies and request them to be on standby
for additional support:

»  Fire and Emergency Services

»  Medical Services

»  Primary Health Center

» 108 Emergency Response Service

»  Hospitals

»  other pre-identified medical and ambulance services,

»  Police station

» DEOC
»  DISH
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TIME FRAME TASK
Provide information on safe routes to responding agencies
Provide vehicles for evacuation, if needed

T+30 Minute Reach the incident site as early as possible and takeover the ongoing
operations
Reach the incident site as per request and provide necessary medical and am-
bulance services
Manage traffic to clear the way for emergency service vehicles
Reach the incident site as per request and takeover the law and order and
security operation.
Maintain law and order at affected areas
Cut and restore power supply of affected area as and when required for re-
sponse operations

T+1 hour Regularly reassess the situation and deploy additional resources, if required
Clear debris and other obstacles on roads for unhindered passage to emergency
services and vehicles
Seek additional support, if required,from pre-identified earthmovers service pro-
viders for clearance of debris and obstacles
If the nature and magnitude of fire demand so, coordinate with state Govern-
ment and seek other necessary support search and rescue operation

T+5 hour Conduct rapid damage and need assessment through Multi-cluster/sector
initial rapid assessment (MIRA)
Establish staging area at a pre-identified safe location near the affected site for
immediate, effective and quick deployment of resources
Restore essential services in the affected areas like power, water supply, tele-
communication, critical infrastructure
Establish temporary shelter for evacuated and rescued persons at suitable area.
Provide necessary transportation support for movement and distribution of
relief and emergency supplies
Ensure distribution of food and drinking water to responding agencies and care
providers
Support distribution of relief material at various facilities and maintain record of
the same
Ensure equitable distribution of relief material giving priority to pregnant and
lactating mothers, infants & young children, old, differently-abled and sick
persons

T+12 hour Ensure proper handover of dead bodies to the concerned authorities, in case of
any casualty
Ensure mechanism for complaints regarding missing persons and initiate search
in shelters,hospitals and police records

T+24 hour Ensure proper documentation of damage, taking photographs and related evidenc-
es for prompt procedure of insurance claims for people and assets/businesses
Conduct rapid damage and need assessment through Multicluster/sector initial
rapid assessment (MIRA)
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o Attention: Don't pay attention to the rumors and don't spread rumors

o Broadcast: Forward messages only from verified sources/ only after verification, Social media , news should
be delivered.

o Consume: Do not consume the uncovered food/ water/liquids etc open to the air, drink only from bottle.

o Cover: Use wet clothes to cover Piece of Cloth: Keep a wet handkerchief or piece of cloth on nose and mouth
during evacuation.

o Direction of wind: evacuate calmly and quickly perpendicular to wind direction through the designated escape
route

o  Elderly: Keep the sick, elderly, weak, handicapped and other people who are unable to evacuate inside house
and close all the doors and windows tightly.

o Fresh: Change into fresh clothing after reaching safe place/ shelter, and wash hands properly.

o Inform: Fire, Police, Emergency & Medical Services from safe location by calling the Disaster Helpline number
: (Call for help)

o Inform: Inform others on occurrence of event at public gathering places (like schools, shopping centre theatres
etc.).

o Information: Provide correct and accurate information to government official

o Listen: Listen to PA (Public Announcement) System of the plant/ factory, local radio/ TV channels for advice
from district administration/fire/health/police and other concerned authorities.

o Panic: Do not panic

Only rescue personnel in hot zone
HOT ZONE Mishap site @ Vehicles used in hot zone are contaminated 75 ft.
| to
1 3300 ft.
Hot line | h Entry/ exit control
[
Warm triage point
WARM ZONE @
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Litter decon . Ambulatolry delayed 15 ft.
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Fig.14: Demarcation zones

Zone Management and Responsibility
Medical Personnel and PPE Requirements

If medical personnel are available, a triage can be made for assigning priority for decontamination. In case of
severe casualties, an emergency medical treatment site can also be established to administer vital life support of
cardiovascular and respiratory functions before going through the decontamination process.

o  Medical Personnels in hot zone is strictly limited high levels of training needed and Usually avoided
o  Medical personnel in the warm zone:

Must wear Level B or C PPE, depending on the situation.

Only highly trained individuals under tactical supervision may operate in warm zones

Perform initial triage and emergency stabilization of patients before decontamination
o  Medical personnel are primarily positioned in the cold zone

This must be clearly understood by all emergency services

o Decontamination is the process of removing or neutralising a hazard from the environment, property or life
form. It is the process, method, or action that leads to a reduction, removal, neutralization or inactivation of
contamination on or in the patient in order to: prevent or mitigate adverse health effects to the patient; protect
emergency first responders, health care facility first receivers, and other patients from secondary contamina-
tion; and reduce the potential for secondary contamination of response and health care infrastructure.

o  Objective of decontamination is to prevent further harm and optimise the chance for full clinical recovery or
restoration of the object exposed to the contaminant

o CBR agents has potential to seriously threaten community health and safety, property and the environment.

o  Chemicals accidentally or deliberately released have catastrophic effects and cause mass casualties.

o People exposed to these agents will require decontamination.

o If patient is ill, ventilatory support and administration of medications may be required while undergoing de-
contamination.
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Decontamination Plan should :

o  Determine the number and layout of decontamination stations.

o Determine the decontamination equipment needed.

o  Determine appropriate decontamination methods.

o Establish procedures to prevent contamination of clean areas.

o Establish methods and procedures to minimize worker contact with contaminants during removal of personal
protective clothing and equipment (PPE).

o Establish methods for disposing of clothing and equipment that are not completely decontaminated.

Develop contingency plans for:

o  The physically and cognitively impaired

o  Culturally and linguistically diverse populations

o Casualties suffering from chronic long-term illness

o Toddlers, as they are liable to increase self-contamination by sucking thumb or explore their nasal cavity and
eyes. Pacifiers must be avoided, as it is a potential contamination risk.

o The sooner the patient is decontaminated, the sooner the patient can be transferred to the support or treat-
ment zone for further evaluation and treatment.

o Decontamination of non-ambulatory patient is more difficult and labor-intensive

o  The complexity of managing a HAZMAT incident is increased when children are involved.

CoLD WA HL MO
_________ ' ‘ — a4 |
+ Z0eE IOME 4 LOME ul
Camialty
Marsnaling Aros

Fig 15 : Fixed decontamination facility

All reasonable efforts should be made to determine the level of exposure and detect latent symptoms.
These efforts should include the following:

o Air and environmental monitoring to be carried out to assess potential exposure (through inhalation, skin
or eye absorption, water or food ingestion) to the ambient chemical concentration at the time of exposure.
Sometimes, if not frequently, measurements of the ambient chemical concentration are not possible due to
the amount of time which has elapsed

o Biological monitoring may be undertaken. This type of monitoring is used to assess overall exposure to
chemicals that may have been present, through the measurement of appropriate determinants in biological
specimens (urine, exhaled breath, blood) collected within a specified time frame
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o If competent public health experts at the scene still have reason to suspect exposure, the acute and sub-acute
symptoms of overexposure to the chemicals in question should be identified and the placed under observa-
tion for a suitable period.

Decontamination must be conducted in an organised, stepwise manner. If certain pieces of the protective equip-
ment are removed prior to the elimination of potential problems by decontamination, the worker may suffer damage
due to inhalation or skin contact with contaminants.

It is therefore important that persons doing the decontamination work know the proper procedures and the order
in which to perform them to ensure that such potential personal injuries do not occur. It is also important that site
workers avoid contaminating themselves until after they have been cleared to exit the contamination reduction
zone.

If a contaminated victim is treated as a regular uncontaminated victim it opens a floodgate to a massive second-
ary emergency. The exposed victim can decontaminate unexposed/unaware rescuers. The transport vehicle that
carries them and the hospital they are treated at.

Which all persons at the scene need decontamination?

People don't always need to be decontaminated just because they were in the building or nearby areas.

o  Arethey showing signs and symptoms of exposure to a hazardous material?

o Do they have the chemical product on them?

o  Were they in the immediate proximity of the hazardous chemical that was released?

o  Were they in a confined area when a hazardous material was released?

o Decontamination of the Critical patients should not be undertaken on site they should be referred directly to
the hospital.

Primary Decontamination of victims/Decontamination at site

The primary decontamination in India is done by NDRF which is the designated agency for the handling of CBRN

emergencies.

o Remove victim to a safe site preferably in the cold zone

o All the decontamination staff should wear appropriate PPE to avoid being contaminated.

o Remove all the clothes of the victim and store them in a labelled bag set aside for disposal.

o Place personal items like Spectacles, jewellery, gadgets in a separate bag and label it for offsite cleaning
or disposal whenever that's not possible and contain as much runoff as possible.

o Remove as much contaminant as possible using appropriate decontamination solutions, water, soap. Use
low pressure water streams to avoid splashing and overspray.

o Dry the victim using towels and keep the used towels in a labelled bag set aside for disposal.

o  Place the victim on a clean sheet and wrap them in it.

o Place the victim on a plastic sheet and wrap them,Place the plastic down with sheet on top. Then place the
victim on the sheet and fold

o Any victims needing evaluation or treatment will be triaged at this station. Victim will then be sent to the
designated area for his/her triage level for further treatment and transport

A secondary decontamination should be done once the patient has been referred to the designated hospital.

Refer annexure 1 for decontamination of ambulatory and non ambulatory/vulnerable population
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Fig 16 : Steps of victim decontamination

o Contamination detected on the patient using appropriate detection technology;
o The chemical identity (if known), physical state, characteristics, and behavior

o Basic Technique: Use copious water and soap with the “rinse-wipe-rinse” method after clothing re-
moval

o Eye Exposure: Irrigate thoroughly with clean water or 0.9% saline,Remove contact lenses before rins-
ing

o Hair:Requires special attention as it can retain vapors and reduce evaporation of liquid agents

o Dry Decontamination:Apply absorbent materials (e.g., Fuller’s earth) to liquid-contaminated skin

o  Wound Care:Use 0.9% saline to irrigate wounds and limit rapid agent absorption in combined injuries

Evaluating effectiveness of Decontamination

Decisions on whether contamination has been reduced to a level that is safe or additional decontamina-
tion is necessary can be guided by the following indicators (and others as appropriate)

o Elimination of visible contamination from the skin and/or clothing

o  Observable improvement in signs and symptoms which prompted the decision to perform decontami-
nation

o Patient perceptions of the effectiveness of decontamination

o  Results from appropriate detection technologies

o If an effective decontamination method, which is known to be appropriate given the nature of the
incident and chemical involved, is properly executed, then a sufficient reduction in contamination can
be implied.

Note: Immediate, lifesaving medical care and/or antidotal therapy should ideally be a priority, over patient
decontamination.
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All personnel, clothing, equipment, and samples leaving the contaminated area of a site (generally referred to as
the Exclusion Zone) must be decontaminated to remove any harmful chemicals. Various steps involved in com-
plete decontamination of personnel,equipment and terrain decontamination.

o Individual gear drop- Remove as much contaminations possible from personal equipment like helmet, detec-
tors, other equipment

o  Overboots and hood decontamination-Neutralize contamination from footwear covers and lower trouser
legs. Remove gross contamination for hood and mask.

o  Over garment off-Remove contaminated over garments before the agent penetrates over garments material
and touches undergarments or skin.

o Overboots and gloves off-Remove contaminated over boots to limit the spread of contamination.

o  Monitor-Identify contamination on personnel, provide spot decontamination capability and provide medical
aid as required.

o Mask removal-Remove the mask from the personnel without contaminating him and take the mask to the
decontamination point.

o Mask decontamination point- Remove as much contamination from the masks as possible.

o  Personnel Decontamination shower- Removes contamination from the body

Decontamination Stations
o No one should exit the hot zone or enter hospitals without completing decontamination
o Level C PPE is usually acceptable-PPE level may need to be upgraded based on scenario
o  Workload Management:

Monitor staff for fatigue, dehydration, heat stress

Establish rotation schedules through emergency planning

Striking the right balance between delivering lifesaving medical care and executing decontamination proce-
dures is inherently complex. It requires a careful evaluation of both the risk level and the operational capacity

of responders and healthcare personnel to determine whether it is appropriate and feasible to provide medical
interventions within the contamination reduction zone while patients are still awaiting full decontamination.
Often, healthcare providers trained in emergency care may not be proficient in operating under the constraints
of PPE, while personnel experienced in PPE use may lack the clinical expertise to administer effective medical
treatment. Additionally, the setup of decontamination facilities can be time-intensive, necessitating the provision
of urgent medical care before decontamination can occur. Diagnostic procedures should be strictly avoided until
decontamination is completed.

o Patients requiring decontamination as a prerequisite for the administration of immediate, lifesaving
interventions—including antidotal therapy—should be prioritized.

o  Within the same decontamination priority category, children should be given precedence over adults.

o Factors such as age, pregnancy status, and pre-existing chronic medical conditions should be taken into
account when assessing relative risk and establishing decontamination priorities.

o Inlarge-scale chemical exposure events, those in critical need of decontamination may not arrive first;
ambulatory patients often reach first responders or healthcare facilities more rapidly than non-ambulatory
individuals.

o Patients who self-report to healthcare facilities should be triaged and prioritized for decontamination based
on the same risk-based criteria.
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6.5.5 Dos and Don'ts

Dos -
Cover your entire body.
Keep a wet cloth on face and take breaths slowly.
Move in opposite direction of air flow.
Close all doors, window, fans, coolers etc. and seal doors and windows.

If there is itching on skin then use Fuller's earth (Multani Mitti)or flour.
Listen to information given on Radio and television.

Neither spread rumors nor listen to them.

Identify the wind direction and create a protected area for personal safety

Over boots and
gloves off

Ower boots and hood
decontamination

Indivichual gear drop Over garment off

Fig 17 : Steps of personal decontamination
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Don't -
Don't consume food/water/drinks etc, that has been lying uncovered in the affected area.
Don't move out of shelters/basements unless instructed by authorities.
Don't use flour from gunny bags, foods wrapped in paper, water from open pools/lakes.

Don't kneel, lie or sit on the open ground and don't walk bare foot.
Don't enter the scene immediately ,evaluate and assess the situation at the scene.
Don't consume open food and drinks.

Personmel
Decontamination
shower

’

Mask remowval

Monitor and Identify Mask
contamination on decontamination
personnel point
67
o e
File No. 2022/IPRedtospitahlMisatigernenicolE Gleeyricid sEPaexg e iCoesputer No. 8367286) 56

Generated from eOffice by CONSULTANT EPIDEMIOLOGIST (DR. PRANAY VERMA), Consultant Epidemiologist 4(PV)-IDSP-NCDC, CONSULTANT EPIDEMIOLOGIST 4, DGi#§ DERSRETMENT on 27



4533592/2025/0/0 IDSP-NCDC

6.6 Crisis Communication

Communication about actual risk and appropriate risk-reducing (avoiding) behavior during an incident. In the
event of a chemical incident, a prompt and effective method is required to alert and deploy national and local
governmental agencies, nonprofit organizations, and responders in order to coordinate the response with the
industry where the incident occurred. The cornerstones of crisis communication are speed, openness, transpar-
ency, and continuity of communication. The information should be effectively disseminated to public , media and
the responders

o Public warnings and directives must be accurate, clear, and repeated over more than one communication
channel.

o The contact persons in the community can be used to foster cooperation across local, regional, and national
agencies as well as among the responders and hospitals in the area.

o Inter-agency communication protocols and technical resources should be prepared beforehand and immedi-
ately activated during an incident to ensure sharing of the incident related information, the characteristics of
the chemical, the causalities, the available resources, the expected fatalities etc

o  One of the most difficult responsibilities during a chemical release disaster may be communicating ade-
quately with the public, especially those who are affected by the event. Communicate clearly the concerns
of the populations about danger signs and address the concerns of residual exposure so as to prevent the
surge of people self-reporting to the hospital which will overburden the health facilities and deny attention to
the real victims.

o Communicate clearly with the population about the response efforts and the actions taken to ensure better
cooperation.

o Theinformation that is communicated must be consistent

o  The alerting mechanism must be periodically examined and upgraded.

o Theresponders may also need specific information on requirements for PPE/ type of PPE before entry to
the scene, on decontamination and medical treatment guidelines, and on the outcome of the rapid assess-
ment for each of the possible incident management strategies.

Information needed for Crisis Communication :

o Theincident.

o Whoisin charge.

o The measures being taken to contain the release and/or stop exposure.

o  Who/who is not currently under threat.

o  What the public can do to protect themselves.

o  What the danger signs/ health effects from exposure might be

o How to get further information or treatment should symptoms arise

o  When where and how these services will be made available

o  The time at which an information update will be provided

o Important hotlines/ contact number for accessing health services/hospitals, missing persons
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CASE STUDY 1:
SAN JUANICO DISASTER , MEXICO

On the morning of 19 November 1984 a huge fire and a series of catastrophic explosions occurred at the PEMEX
Liquid Petroleum Gas (LPG) Terminal at San Juan Ixhuatepec, Mexico City. The catastrophe caused to the deaths
of 500 persons; 6400 were injured and the terminal was demolished. Two large spheres and 48 cylindrical vessels
were filled to 90% capacity and four smaller spheres to 50% full. The sphere’s support legs were not fireproofed.
The tank got LPG through three underground pipelines from remote sites. The plant held about 12000 cu m of LPG
which could produce energy of close to 5 times of that released at Hiroshima. An 8-inch pipe between a sphere
and a series of cylinders ruptured. This caused a drop in pressure .The operators could not identify its cause. The
LPG release continues and huge gas cloud of 200x150x2 metre was ignited by a flash fire. It led to a huge boiling
liquid expanding vapor explosions (BLEVEs).The effects of which was felt close to 30 km away. It was followed by
a chain of explosion in the pipes and storage tanks. A major rescue operation involving 4000 people participated in
rescue and medical activities, including 985 medics, 1780 paramedics, and 1332 volunteers. 363 ambulances and
five helicopters were involved.

Lessons Learned

»  Theterminal’s fire water system was disabled in the initial blast. Also the water spray systems were inadequate.
»  Not Formally reviewed Hazard and operability analysis (HAZOP)

»  The design of the plant was flawed leading to crowding of many tanks which increased the effect of the blasts.

»  The site emergency plan was inadequate to allow rapid entry of emergency services to help control the acci- ‘ ‘
dent.
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“Preparedness is not a one-time event,it's an ongoing process”

PRE-HOSPITAL MANAGEMENT, TRIAGE AND
STABLIZATION OF VICTIMS.

By the end of this chapter, you will be able to:

Understand the pre-hospital mangement of chemical victims

Learn the first aid steps for common chemical incidents

Triage at the event site and at hospital stage

Know the steps for initial stabilization of a victim of chemical incident
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All Chemical hazards require decontamination, which comprises rapidly eliminating the unabsorbed contaminant
from the victim's body and treating a sizable number of casualties while maintaining the responder's safety.

The key to success is swiftness and correctness. Initial care should be administered at the accident site in order
to give the injured the treatment necessary to ensure that they are in stable condition before being taken to a
main treatment facility, if necessary. The most critical action is to remove the individual from further exposure to
the hazardous substance(s).Physiological (clinical) and psychological effects may then be addressed.

o Inaddition to general first aid measures, it may be necessary to begin other treatment at the accident site.

o In a few cases, specific antidotes may be required. For this reason, special equipment and pharmaceutical
supplies should be readily available at the site, as appropriate.

o  Treatment of the injured should normally follow standard principles for the management of casualties, recog-
nizing the need to take account of the special conditions following the accident.

o It should be noted that the majority of those exposed to hazardous only supportive therapy until their symp-
toms abate.

The Key steps in Pre hospital management include:

o  Triage — Prioritization of patients based on clinical condition.

o Stabilize and treat patients as per triage.

o Decontaminate the victims so as to prevent the spread of contamination.

o Delay prophylactic measures until the patient is decontaminated.

o Administer antidotes and dosages as per local protocols and guidelines.

o  Perform invasive procedures only in uncontaminated or clean areas.

o  Transport victims to hospitals on priority as per triage classification.

o Reassess and Re-triage the patient frequently at all the phases of management because many chemicals have
latent physiological effects.

o  Only move the dead when it is affecting the response.

o Training, both theoretical and practical, with periodic refresher training

Fig 18 : On field medical post
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The first medical responders to an accident should have sufficient information, training and experience to be
able to assess quickly whether they can deal with the situation, or whether additional equipment and/or persons
with particular expertise should be summoned.

Mechanisms should be in place for the first medical responders to obtain whatever additional personnel and
equipment are needed for responding to the accident.
1. The on-site coordinator should take measures to avoid the contamination of on site medical personals if there

is a possibility of continuing exposure.

2. Medical/Paramedical personnel should not enter contaminated areas. They should work at casualty assembly
points where accident victims are brought after decontamination. Only exceptionally should medical personnel
need to enter the accident area, for example to carry out triage or give life-saving treatment.

3. Arrangements should be made for the provision of first aid and other medical treatment outside the
contaminated area.

4. Hospitals and other treatment facilities should put their emergency plans into effect as soon as they are
alerted that there is a possibility of patients arriving as a consequence of an accident involving hazardous

substances.
5. Hospitals and other treatment facilities that may be involved in responding to an accident should be provided,
as soon as possible.

6. Refer the patients who cannot be medically stabilized
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The purpose of basic first aid is to protect life and to prevent or limit the deterioration in an injured person’s
condition. If accidents involves chemicals, it is essential that the casualty is decontaminated without delay in
order to prevent further harm. The simple first aid for dealing with the majority of chemical contaminations can be
performed without much experience.

For the majority of chemicals, the first aid treatment is very simple and involves clean water. Some substances

which do not mix with water will require soap and water for removal. DO NOT use solvents or diluents for this

purpose. DO NOT use any other lotion or medication to treat chemical contacts/injuries.Administer First aid

according to the relevant and updated local guideline.

A First aid for chemical emergencies kit (FACE-kit) should be made available to all the hazardous sites/offices and

small health establishments in the vicinity.

o The person should be stabilized physiologically

o Elimination of 90% of contamination is achieved by removal of clothing alone. Over-aggressive and over -
zealous treatment should be avoided in order to prevent injury to the skin resulting in enhanced absorption.

o Measures like removal of contaminated clothing shower bath, administration of first aid for internal
contamination should be done at the site before sending patient to site hospital.

o Measures to reduce absorption

Refer Annexure 2 for the ILO WHO Safety cards which contain the information for the basic first aid for common

chemicals

Fig 19 : First aid in chemical emergencies

Refer Annexure 3 for General first aid measures in chemical emergencies 74
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Triage should be modified according to the resources available at the local healthcare facility and the severity

of the occurrence. It is a dynamic procedure, that frequently requires repeated assessments and categorisation.

Initial aim of the approach is to ensure cessation of further exposure, victim stabilization, removal of the victim

from immediate danger and containment of hazard.

o Immediate life threatening emergency interventions are provided in the WARM zone.

o All patients in WARM Zone are undressed, decontaminated, put on hospital clean clothes and transferred to
COLD Zone .

Triage is again done in COLD Zone before designating their triage category

Triage designation of victims of chemical exposure are :

o IMMEDIATE - Immediate casualties are those who are not likely to survive without instant decontamination,
initial medical stabilization, and immediate antidote administration with available resources. Examples
include -

1. Victims exposed to cyanide or nerve agents.

2. Impending airway compromise or respiratory distress

3. Casualties with suspicious liquid on the skin

o - Delayed casualties can wait up to several hours for medical care ,they need rapid local
decontamination and prompt field decontamination. Typically, these victims cannot walk without assistance
but they can obey commands, are not in respiratory distress, have peripheral pulses and have no major
haemorrhage but they have injuries that are more than minor. Examples include -

1. Skin Irritation

2. Mild Respiratory irritation

3. External haemorrhages and injuries

o MINIMAL - Victims who meet all criteria for delayed care and have only minor injuries are considered
minimal once appropriately decontaminated. These patients are typically able to walk and talk.

o EXPECTANT/DEAD - Expectant patients are those who are not likely to survive given available resources.
They include patients who have experienced a respiratory or cardiac arrest,have continued seizures despite
antidote therapy etc. These warrant withholding of medical resources if minimal resources are available and
there are huge numbers of casualties requiring care and transport.

Few points to keep in mind include:

o When a culprit chemical agent has a long latent period, then victims for evacuation may be different than for
medical treatment.

o  Respiratory symptoms occurring less than four hours after exposure to a peripherally acting pulmonary agent
or to a vesicant imply a high dose and a guarded prognosis. Although these patients would typically be triaged
as delayed, the onset of symptoms so soon after exposure indicates a high dose capable of causing death.
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7.4 Stabilization of the victim

Medical assessment and life-saving treatment after a chemical exposure frequently must occur during or prior
to field or hospital decontamination to ensure patient survival. During this phase of care, key actions include the

AIRWAY

Maintain an open airway and, if the patient has traumatic injuries, perform cervical spine
stabilization.

BREATHING

Give oxygen for respiratory distress and, if needed, support breathing with bag-mask ventilation
followed by endotracheal intubation.

CIRCULATION

Establish intravenous access, obtain initial laboratory studies, and give intravenous antidotes

IMMEDIATE DECONTAMINATION

Stop exposure to the chemical agent; actions include application of a gas mask in the field if
assisted breathing is not needed, local or spot decontamination of any suspicious liquid on
the skin or in wounds, and removing the patient from the source of exposure.

DRUGS

Administer antidotes, including autoinjector administration of antidotes in the field prior to
establishment of intravenous access; for chemical warfare agents, specific antidotes are only
available against cyanide compounds, nerve agents.

EXPOSURE

Remove clothing and perform definitive decontamination while avoiding hypothermia,
especially in infants, children, and older adults.These steps need not occur in strictly
chronological order but should be accomplished nearly simultaneously if possible.Even in the
absence of specific antidotes in the field, general stabilization measures as described may, in
many cases, permit casualty survival until definitive treatment can begin.

DECONTAMINATION

Proper decontamination consists of local or spot decontamination of any liquids on the skin,
removal of clothing, and copious irrigation of the skin with lukewarm water and, if available,
mild soap. Although mass decontamination may be accomplished in the field, decontamination
should also occur at receiving hospitals.

ofmjol—jojo|>k
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PATIENT ASSESSMENTS

Evaluate the patient through a comprehensive process that includes scene evaluation, identifying the chief com-

plaint and medical history, and conducting a thorough secondary assessment.

Need of Patient assessment and management include:

o Achievement of an improvement in patients’ acute health outcomes by reducing short-term morbidity and
mortality.

o Achievement of an improvement in patients’ long-term health outcomes by preventing delayed morbidity.

o  Providing appropriate , timely care to patients requiring supportive/definitive medical care.

o Bypass medical evaluation for minimally exposed vivtims thereby preserving medical resources for those
with the most urgent needs.

o Referral of patients needing immediate assistance.

Primary Assessment :Due to limited resources, paramedics must depend on their skills to accurately
o  Gather patient history,

o  Perform detailed physical examinations

o Utilize diagnostic tools.

o  Ensuring scene safety,

o Assessing the mechanism of injury or illness

Secondary assessments for chemical conditions and regular reassessment.
o Look for the agent's type

o  Toxicity

o  Physical state

o  Body exposure sites

o  Severity of effects.

The specific treatment and management should follow the national or locally approved guidelines. The decision
trees for the management of the specific conditions and specific routes of exposures are attached in the annexure.

Providers responding to release of an unknown chemical should wear personal protective equipment (PPE) intended to
protect against the maximum possible personal hazard. The effective use of PPE is dependent on availability, training and
an understanding of the mechanisms of secondary exposure. Unfortunately, no one type of PPE will protect against all
hazardous agents.

The appropriate personal protective equipment for a chemical emergency event is based on provider type, by the

characteristics and amount of the hazardous agent present and site of care as follows:

o First responders - First responders who enter the site of an unknown chemical release (the “hot zone”) in order to
extract casualties and provide field decontamination adjacent to the site of release. They should wear the Level A PPE
which provide the highest degree of protection.

o  First receivers (hospital decontamination zone) - For receivers performing care in the hospital decontamination
zone can wear the level A, B, C PPE with respect to the type of chemical that has been identified and the type of
safety needed.

o ED receivers (hospital post-decontamination zone) -is an area where you would not expect personnel or
equipment to be contaminated. Hence, receivers carrying out care in this zone is expected to wear normalwork
clothes and PPE (level D) as desired for infection control like gowns, gloves, and/or surgical mask.

Personal protective equipment, or PPE, is designed to provide protection from serious injuries or illnesses resulting from
contact with chemical, radiological, physical, electrical, mechanical, or other hazards. Careful selection and use of adequate
PPE should protect individuals involved in chemical emergencies from hazards effecting the respiratory system, skin,
eyes, face, hands, feet, head, body, and hearing. No single combination of protective equipment and clothing can protect
against all hazards. Thus, PPE should be used in conjunction with other protective methods, including exposure control
procedures and equipment. PPE includes overalls, aprons, footwear, gloves, chemical resistant glasses, face shields and
respirators. For first receivers and hospitals, PPE selection is based on the institution’s chemical emergency procedures.
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LEVEL A

Level a protection should be worn when the highest
level of respiratory, skin, eye and mucous membrane
protection is needed.

A typical level A ensemble includes:
Fully encapsulating chemical protective suit.
Gloves, inner and outer, chemical resistant and
boots,
Chemical resistant, steel toe and shank; (depending
on suit
Boot construction, worn over or under suit boot.)
Self contained breathing apparatus SCBA

LEVEL C

Level C protection should be selected when the type of
airborne substance is known, concentration measured,
criteria for using air — purifying respirators met, and skin
and eye exposure is unlikely.

Full-face or half-mask,

Air-purifying respirator

Chemical resistant clothing (one piece coverall,

hooded two piece chemical splash suit, chemical

resistant hood and apron, disposable chemical

resistant coveralls.)

Gloves, outer and inner

Boots, steel toe and shank chemical resistant.

Full face or half mask Air purifying respirator (APR)

or Powered air purifying respirator (PAPR)

File No67022/IHRnationalConsultationChemicalEmergencies-Part(4) (Computer No. 8367286)
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LEVELS OF PERSONAL PROTECTIVE EQUIPMENT

LEVEL B

Selected when the highest level of respiratory protection
is needed, but a lesser level of skin and eye protection
is needed. Minimum level recommended on initial

site entries until the hazards have been identified and
defined.

A typical level B ensemble includes:

c Chemical resistant clothing (overalls and long-
sleeved jacket, coveralls, hooded two-piece
chemical splash suit,Disposable chemical resistant
coveralls.)

Gloves, outer and inner, and boots, outer, steel toe
SCBA / SAR - supplied air respiratory

LEVEL D

Level D protection is primarily a work uniform and is
used for nuisance contamination only. It should not be
worn on any site where respiratory or skin hazards exist.

Level D assemble requires :

o Coveralls

. Safety shoes/boots.

. Other PPE is based upon the situation (types of
gloves, etc.).




CASE STUDY 2:
EXPLOSION OF CHEMICAL FACTORY - TOULOUSE, FRANCE

On 21 September 2001, a huge explosion ripped through AZF (Azote de France), a fertilizer factory located in the
outskirts of the city of Toulouse, France killing Thirty-one people and injuring approximately 2500. Three hundred
tons of ammonium nitrate was stored (the maximum capacity was 2,000 tons) in hangar #221. The plant held
substantial amounts of ammonia and chlorine and was located in close proximity to facilities used for the storage
of gunpowder and phosgene. The entire facility was obliterated, leaving behind a 40-meter-diameter crater with a
depth of roughly 7 meters . The explosion had a Richter scale value of 3.4. The explosion severed telephone lines,
and traffic immediately choked the highways, making this kind of evacuation very challenging. Particularly the
health care services was faced with lack of information leading to inability to follow the general emergency plan.
The warehouses containing ammonium nitrate had not been inspected for some time. Also the residential areas
were located very close to the factories.

o Prevention of chemical incidents necessitates a proper assessment of the health and environmental risks

associated with the chemical (synthesis, storage, transport and utilization) of interest which was overlooked.

o  Absence of alternative communication systems when the phone lines were destroyed.

o  The preparedness plan should include public communication. A lack of information can lead to a population

response that may interfere with the emergency response.

o Lack of proper emergency response plans were absent for the first responders and the medical teams

-y

Explosion at the AZF Factory in Toulouse, France, 2001




Mobile Medical Treatment Facility
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“Advocacy is about creating a sense of urgency and inspiring people to take action”

REFERRAL MECHANISM

By the end of this chapter, you will be able to understand:

Understand how to report a chemical incident

Learning how to transport chemical victims

How to designate hospitals for emergencies

How to maintain a registry and repository of chemical victims and responders
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8.1 Reporting of the incident
The “"METHANE" reporting format is a specific mnemonic used in emergency services, to report major incidents or

emergencies, including chemical incidents.

Has a major incident or standby been declared?
MAJOR INCIDENT (Yes / No - if no, then complete ETHANE

message)

EXACT LOCATION What i§ th_e exact location or geographical area
of the incident?

TYPE OF INCIDENT What kind of incident is it?

HAZARDS What hazard or potential hazards can be identified?
ACCESS What are the best routes for access and eggress?

NUMBER OF How many casualties are there, and what
CASUALITIES condition are they in ?

Which and how many, emergency responder

EMERGENCY SERVICE assets / personnel are required or are already on

- scene ?

mE>E i EE

8.2 Transport of chemical emergency victims

The following steps have to be followed for the transportation of the victims of chemical emergency :

Identify the type and severity of the hazardous material present at the scene.

No victim should be transported without gross decontamination.

When transporting a contaminated patient - by ambulance, special care must be exercised to prevent con-
tamination of the vehicle and subsequent patients.

Determine the level of PPE required for ambulance crews based on the hazardous material classification.
Separate the driver compartment from the patient compartment (close door or use place plastic films)
Use plastic to cover all equipment and cabinets in patient compartment and tape the seams

Evaluate the distance from the scene to the nearest hospital or medical facility.

Determine the availability of specialized ambulances equipped with advanced medical equipment and spe-
cialized PPE in the area.

Evaluate the patient’s medical history and current condition to determine the appropriate ambulance.
Consider traffic conditions and their potential impact on ambulance transport times.

Alert the receiving hospital on the status of the victim, what has been done to decontaminate the victim,
what they were exposed to and any treatment that was given.

Provide the hospital with as much information on the chemical as possible. i.e Safety data sheets.

Park the ambulance away from ED.

Do not bring the patient to the emergency department before receiving permission from the hospital staff.
Safe decontamination of Ambulance after unloading the patient.
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Designating hospitals for responding to chemical emergencies is an important step in emergency preparedness
planning. Here are some key considerations for making hospital designations for responding to chemical
emergencies:

1. Capacity: Hospitals designated for responding to chemical emergencies should have the capacity to handle
a significant influx of patients with chemical exposure or contamination. This includes having adequate staff,
equipment, and supplies to provide appropriate medical care.

2. Expertise: Hospitals designated for responding to chemical emergencies should have expertise in the
management of chemical exposures and related medical conditions. This includes having trained staff with
knowledge of chemical agents, their effects on the body, and appropriate treatment protocols.

3. Isolation: Hospitals designated for responding to chemical emergencies should have the ability to isolate
patients with chemical exposure or contamination to prevent the spread of contamination to other patients
and staff.

4. Decontamination: Hospitals designated for responding to chemical emergencies should have the ability to
decontaminate patients, equipment, and supplies as necessary to prevent further exposure.

5. Coordination: Hospitals designated for responding to chemical emergencies should have a well-established
communication and coordination plan with local emergency response agencies, such as fire departments and
hazardous materials teams.

6. Location: Hospitals designated for responding to chemical emergencies should be strategically located to
ensure timely access for patients and emergency response agencies.

7. Accessibility: Hospitals designated for responding to chemical emergencies should be accessible to patients
with disabilities and have plans in place to accommodate their needs.

Based on the above considerations, the following steps can be taken to make hospital designations for
responding to chemical emergencies:

1. ldentify hospitals in the region with the capacity, expertise, and resources to respond to chemical emergencies.

2. Evaluatethe hospitals’ ability to isolate and decontaminate patients, and their communication and coordination
plans with emergency response agencies.

Consider the hospitals’ location and accessibility for patients and emergency response agencies.
Consult with local emergency response agencies and medical professionals to finalize the hospital
designations.

5. Develop a communication plan to inform the public and emergency response agencies of the designated
hospitals.

Fig 22. Bhagjan Gas And Oil Leak, 2020
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Following an incident, it will be necessary to obtain information from the affected population regarding their
involvement in the incident including exposures and any health effects that may have resulted from the exposures.

The objective of the register is to:

o Identify all those exposed, potentially exposed or otherwise affected individuals, as they are at risk of potential
acute or chronic health effects.It will be vital to gather information from the impacted people after a chemical
incident about the details, including exposures and any potential health repercussions from those exposures.

o Identify those who were unintentionally exposed and find out the best course of action with respect to
treatment. Victims are defined as “exposed” to a chemical when they have inhaled, ingested, injected or come
into surface contact with the chemical. The exposed involve the victims, volunteers, first responders etc.

o ldentify those potentially exposed by a chemical incident include victims, emergency responders, onlookers,
volunteers, employees from the site and nearby facilities, individuals passing by the area during the incident,
including public transport passengers, visitors/ tourists to nearby events or attractions.

o Register the effect on the people with respect to acute exposure to chemicals, physical injuries. All these
factors together determine the likely health outcomes for the victims and their nature and severity.

o  Register those who might be impacted as quickly as possible; verification and exposure level may need to be
ascertained later.

Rapid registration is critical for several reasons:

o Individuals' memories of their symptoms and locations can become muddled, due to memory deterioration
and the influence of media coverage on the incident.

o  The documentation of emergency response participants, including records from fire, police, and ambulance
services, may not be comprehensive.

o Volunteers, who often rush to help during specific chemical emergencies, might face greater exposure than the
broader population and can leave for remote areas afterward without any official record of their involvement.

o The tourists/visitors might leave the area and return to their home destinations and may not be traced.

REGISTER SHOULD CONTAIN:

o Demographic details of the person (e.g. name, age, sex, address)

o Medical history of the person

o How was the patient exposed — ingestion, injection, contact or inhalation.
o At what time the incident took place

o Duration of exposure

o Symptoms

o Samples collected

o Treatment received
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A repository containing all the affected individuals both victims and responders should be maintained. The
exposed persons should be assessed for long term impacts like functional, physical, morbidity and mortality
outcomes that are related to either the exposure to the chemical.

The psychological, behavioral and mental status and stress associated with the chemical incident should also be
maintained.

o All this information can then be used to provide follow-up advice on protection, individual treatment and
population interventions.

o  The primary goal of such a study is to identify potential chronic conditions related to the incident and offer
treatment if necessary.

o Documentation of the effects of the particular chemical and its potential to cause intermediate and chron-
ic health effects following an acute exposure

o  Contribute to the database of public health and toxicological information.

Fig 23. District Disaster Management Authority personnel during a mock drill at Verka Milk Plant in Ludhiana.

85

File No. 2022/IRRedt ospitahMisatag€inenicelECleegricidEPasxg e iCoesputer No. 8367286) 74 =Ry
Generated from eOffice by CONSULTANT EPIDEMIOLOGIST (DR. PRANAY VERMA), Consultant Epidemiologist 4(PV)-IDSP-NCDC, CONSULTANT EPIDEMIOLOGIST 4, BGES DEPAS NT on 27



4533592/2025/0/0 IDSP-NCDC

Chemical Factory Blast, Ahmedabad, 2020
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“Itis not the strongest of the species that survive, nor the most intelligent, but the one most
responsive to change.”

HOSPITAL MANAGEMENT: IMMEDIATE

By the end of this chapter, you will be able to understand:

1. Understand the components of the Hospital Disaster Management Plan
2. Understand the components of Hospital Preparedness and Response plans for external disasters
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INTRODUCTION

During a disaster involving chemical exposures, hospitals will be called upon to care for victims. Emergency
department (ED) and hospital staff need sufficient training to provide safe and effective care. Several past
chemical incidents have highlighted the need for hospital preparedness.

PLANNING AND RESPONSE RESOURCES

Electronic resources can be used in the clinical environment to help identify a chemical substance and guide the
decontamination and initial treatments. Poison Control Centers also serve as valuable resources in providing
guidance and elicit the expertise of a medical toxicologist to help identify chemical classes, recognize toxidromes,
and assist with triage needs. Hospitals must also work with local and state emergency management and public
health officials to coordinate preparedness and response efforts. Pre-planning for a large-scale response should
involve emergency medical service and fire department first-responders as well. Chemical risks present in the
local community, such as industrial sites or transportation routes, should be assessed in the hospital’s hazard
vulnerability analysis (HVA).The HVA can help to identify local risks before an incident occurs, but cannot assess
for every possible emergency situation. Thus, it is important for hospitals to develop chemical-disaster response
guidelines as a part of the hospital's emergency operations plan (EOP) and ensure adequate training of staff
members.

TRAINING

Health care workers should be trained to effectively evaluate and treat chemically-exposed patients. Many
hospitals maintain a decontamination team or utilize an agreement with a local hazardous materials (HAZMAT)
response team to provide decontamination of chemically-contaminated patients.

The medical care module for the public health management of chemical emergencies can be used as the training
material for the healthcare providers at the hospital

EVALUATION

When initially evaluating a chemically-contaminated patient, it is vitally important that the health care worker
remains safe and does not contaminate him/herself. Although the type of chemical substance is often known at
industrial facilities, or can be identified by labeling placards in transportation incidents, in many circumstances the
substance released may be unknown.

The following steps are recommended to evaluate victims of chemical exposures:
1. Identify a Chemical Release

2. Identify Substance or try to identify using signs and symptoms

3. Toxidrome recognition

DECONTAMINATION

Current decontamination procedure recommendations involve the following steps:

1. Disrobe: Patients should be instructed to remove all potentially contaminated clothing.

2. DryDecontamination: Once clothing is removed, dry decontamination can be performed as an initial emergency
decontamination method with any available absorbent material.

3. Wet Decontamination: Involves using water and soap to remove caustic or harmful chemicals.

TREATMENT

An initial assessment of airway, breathing, and circulation is paramount in managing patients with chemical
exposures. In a mass casualty incident, this initial “primary survey” assessment typically occurs rapidly along with
the performance of triage. After stabilizing the patient, go for specific treatment protocols.
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Hospital preparedness and response plans are critical to ensure that healthcare facilities can continue to function
effectively during and after a disaster especially chemical event. The following outlines some key elements of a
hospital preparedness and response plan for a disaster happening in the vicinity:

o Emergency Management Team: A hospital emergency management team should be established, and their
roles and responsibilities should be clearly defined. This team should include key staff members from different
departments, such as clinical, administrative, and support staff.

o Risk Assessment: Conducting a risk assessment of the hospital and surrounding community is crucial to
identify potential hazards that could affect the hospital during a disaster. This will help in preparing for specific
types of disasters and their potential impacts.

o  Evacuation Plans: Evacuation plans should be in place for the hospital and should be reviewed regularly with
staff. This includes the identification of evacuation routes, designated assembly points, and transportation to
other facilities if needed.

o Communication Systems: A communication system should be established that enables communication
between the hospital and emergency management agencies, staff, patients, and the public. This can include
phone trees, text alerts, and two-way radios.

o  Surge Capacity Planning: Hospitals must be prepared to handle a sudden influx of patients during a disaster.
Surge capacity planning should be in place to ensure that additional staffing, equipment, and supplies can be
quickly mobilized.

o  Training and Education: Staff should be trained and educated on emergency preparedness and response
procedures, and regular drills should be conducted to test their readiness.

o Resource Management: Hospitals must have a plan to manage resources such as medical supplies, equipment,
and staff to ensure that they are utilized effectively and efficiently during a disaster.

o  Continuity of Operations: Hospitals must ensure continuity of operations during and after a disaster, such as
ensuring that critical information technology infrastructure is protected and backups are available.

o Post-Disaster Recovery: Hospitals should have a post-disaster recovery plan to ensure that normal operations
can be resumed as quickly as possible. This includes restoring services, repairing damages, and supporting
staff and patients who have been affected by the disaster.

In conclusion, hospitals must have a preparedness and response plan in place to ensure that they can continue to
provide essential medical care during and after a disaster. By following the steps outlined above, hospitals can be
better equipped to manage the situation, protect their staff and patients, and recover from the disaster as quickly
as possible.
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Fig 24.A blast victim being taken to the hospital

Fig 25 Ambulance Services transporting victims
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d
CASE STUDY 3:
'3 ' THE GAIL GAS PIPELINE EXPLOSION: ANDHRA PRADESH
‘f-
_-' On June 27,2014, at Nagaram, East Godavari district, Andhra Pradesh, India, when a massive fire erupted following
.J a blast in Gas Authority of India Limited (GAIL) 18" size underground gas Pipeline. The tragedy occurred near the
o Tatipaka refinery of Qil and Natural Gas Corporation (ONGC), situated approximately 180 km from the state capital,
Vijayawada.
* The accident resulted in a grim toll, with 23 reported fatalities and about 40 individuals sustaining injuries. The
| injured were promptly transported to hospitals in Amalapuram and Kakinada.
3 | The Petroleum and Natural Gas Regulatory Board’s (PNGRB) investigation revealed that GAIL, the pipeline operator,
‘_—' ol failed to comply with various provisions related to design, maintenance, operation, inspection, integrity manage-
ment, and gas quality standards. Notably, GAIL admitted to several lapses, such as the absence of a gas dehydra-
i tion unit and the transportation of wet gas through a pipeline designed for dry gas.
T
¥
- Lessons learned
. '- F o  Strict adherence to safety standards, proper design considerations, and continuous monitoring in the operation
Ei‘ of critical infrastructure like gas pipelines.
o o  Theurgency of strengthening regulatory oversight and implementing proactive measures to safeguard commu-
e nities and the environment from industrial hazards.
E‘\-“ o Lessons about the importance of prioritizing safety measures and following SOPs in handling chemicals
.
-
A
= |
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“An ounce of prevention is worth a pound of cure.”

POISONS INFORMATION CENTER

By the end of this chapter, you will be able to understand:

1. Understand what is the roles of Poisons Information Centre
2. Know when and how to call a Poisons Information centre in case of a chemical incident
3. Learn how to communicate with the Poisons Information Centre (which questions to ask)
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India has one of the worst rates of poisoning in the world, and hazardous exposure claims the lives of more than
50,000 people annually.

A poison centre or a poison control centre is a specialized unit that advises on and assists in the prevention,
diagnosis and management of poisoning. Its primary role is clinical: advising on and, in some cases, providing
treatment for poisoning cases. The structure and function of poison centres varies around the world; however, at
a minimum, a poison centre is an information service. Poison centres may also include a clinical treatment unit
and/or a laboratory that can provide toxicological analyses.

IPCS INTOX program by WHO in1988, is a global endeavor to promote chemical safety by the introduction and
support of poisons information center. The program aimed to harmonize the collection of poisoning data, training
and sharing of information related to poisoning within member countries.

OFEDRERSE 001061 72

All India Institute of Medical Sciences Bhopal
POISON INFORMATION CENTER

WORKING HOURS 24x7

Forensic Medicine & Toxicology

% Toll Free Number 1800231321122
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Fig 26 : Poisons Information Center

Its main functions are provision of toxicological information and advice, management of poisoning cases,
provision of laboratory analytical services, toxicovigilance activities, research, and education and training in the
prevention and treatment of poisoning. PICs play important roles in chemical safety and public health, which
include: characterizing the epidemiology of poisoning to prioritize preventive efforts; advising on the management
of the health impacts of chemical incidents; surveillance of chemical exposures; and acting as sentinels to detect
chemical release etc. Through these roles poisons centres contribute to national capacities for implementation
of the International Health Regulations (2005). It may work as nodal point for connecting between first hand
informants and rapid response team, hospitals and authorities responsible for handling the chemical emergencies.
It may drastically reduce the response time of rapid response teams to get engaged in handling the chemical
emergencies by conveying authentic information on any incidence of reporting of first case in such emergencies

The various roles of PIC during chemical emergencies could be summarised as follows;

1. Provision of creditable Information and Advice

The PIC provides information and advice on management of poisoning 24 hours a day, 7 days a week. On receiving
an enquiry on telephone/fax or in person, details about the patient and poisoning are noted on the present proforma
and immediately Poisindex Database is consulted for all the relevant details by a trained poisons information
specialist The advice to the inquirer is given by a follow-up call.
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This advice is provided to the hospitals and private practitioners. In case the caller is from a community, general
advice on first-aid management is given or if the incident does not warrant any treatment, reassurance is given
with follow-up. Similarly, inquiries from various government agencies and parliament regarding the acute or long-
term effects of chemicals on population are answered accordingly. If needed, poisons centres abroad or IPCS/
WHO are consulted on such issues. The individual enquiries in the form(s) of letter from public/professionals
about dyes, colours, food adulterants and additives etc. are also answered accordingly.

2. Patient Management

The clinical treatment unit of a poison control center is involved in the management of patients with poisoning. The
centre provides information and advice about the first-aid measures and transport of the patient to the hospital.
The trained poisons information specialist inquiries about all the necessary demographic and clinical questions
to understand fully, the consequences of an exposure and follows-up the poisoning cases. The NPIC also informs
about the availability of antidotes. It provides information on dosing schedule, indications, contraindications and
monitoring of side effects of antidotes.

3. Laboratory Services

The laboratory service of a poisons control programme provides the identification and characterization of the toxic
substances in both biological and non-biological samples, to assist in the diagnosis and treatment of the patients.
Two levels of laboratory service may be envisaged, the first based mainly on simple qualitative tests, and the
second, more advanced providing confirmation. Such an advanced laboratory can act as a reference laboratory.
The service is also needed for monitoring populations exposed to occupational hazards.

4.Teaching and Training and Research

The experience gained in a poison information centre can be animportant source of human and animal toxicological
data. Centres thus have educational responsibilities that extend to the training of medical practitioners and other
professional health workers likely to encounter cases of poisoning, and to communication with the local population
and the mass media. Alongwith this the PIC may conduct research on specific chemicals, their probable adverse
effects with possible management in case of disaster.

5. Toxicovigilance

Toxicovigilance is an essential function of poison information centres. It is the active process of identifying and
evaluating the toxic risks existing in a community, and evaluating the measures taken to reduce or eliminate
them. Analysis of inquiries helps in developing national database by identification of circumstances, possible
toxic agents and populations involved. The centre plays a vital role in alerting the health and other authorities so
that necessary preventive and regulatory steps are taken.

6.Prevention

The Poisons Information Centre plays an important role in the prevention of poisoning through toxicovigilance by
identifying high-risk circumstances of poisoning in community and through calling alerts to potential emergency
situations. In addition, it has the responsibility to inform the general public about the risks with respect to use,
transport, storage and disposal of chemicals, advise about the safe use of pesticides and other chemicals at home
and at work place through brochures, leaflets, posters, educational programmes and media.

7.Environmental Toxicology

The toxic effects of chemicals in the environment on human health has become a cause of growing concern.
The public is uncertain whether pollution (air, water, soil) is responsible for chronic poisoning in the exposed
population and if it has cumulative long-term sequelae. Poison information centres could play an important role
in quantifying the relationship between exposure to toxic chemicals and observed clinical features of poisoning,
including long-term sequelae.

8. Contingency planning for chemical incidents and disasters

Poison information centres can contribute to the handling of major chemical incidents and disasters by providing
appropriate information in the event of an emergency and by taking an active part in contingency planning and
in education and training. They should also take part in epidemiological follow-up studies and other research
initiatives, where appropriate, collaborating and acting in concert with other bodies involved in accident prevention
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Sample set of questions to be asked for effectively communicating with a PIC

1. What is the name of the chemical or product involved in the event according to the smell or visual colour and
location of the event?

What are the potential health effects or symptoms associated with exposure to the chemical?

What is the proper way to handle and dispose of the chemical or product?

What are the first aid measures that should be taken if someone has been exposed to the chemical?

What are the long-term health effects that may result from exposure to the chemical?

What are the recommended medical treatments for someone who has been exposed to the chemical?

Is there any additional information or resources available regarding the chemical or product involved in the
event?

8.Whom to contact next for further course of actions?

Nooahkrwbd

Case study highlighting the Role of PICs in case of Chemical Emergencies:

Example:

A large industrial plant that produced a variety of chemicals experienced an explosion in one of its units. The
explosion caused a massive fire that resulted in the release of toxic chemicals into the environment. The local
emergency response team was immediately called to the scene. The team was composed of firefighters, police
officers, and medical personnel.

As soon as the emergency response team arrived on the scene, they contacted the local Poison Information
Center to obtain information about the chemicals involved in the explosion. The PIC was able to provide detailed
information about the chemicals that were released into the environment. The information included the toxicity of
the chemicals, the route of exposure, the symptoms of exposure, and the appropriate treatment options.

The information provided by the PIC was critical in helping the emergency response team to manage the situation
effectively. The information helped the team to:

o Establish an evacuation zone: Based on the information provided by the PIC, the emergency response team
was able to establish a safe zone around the explosion site. The safe zone was designed to keep the public
away from the toxic chemicals and prevent further exposure.

o  Provide medical treatment: The information provided by the PIC was also critical in helping medical personnel
to provide appropriate treatment to those who were exposed to the chemicals. The symptoms of exposure
were identified early, and appropriate treatment was administered.

o Protect emergency responders: The information provided by the PIC was also critical in protecting emergency
responders. The responders were equipped with the appropriate personal protective equipment (PPE) based
on the toxicity of the chemicals involved.

In conclusion, the case study highlights the critical role of Poison Information Centers in chemical emergencies.
The information provided by PICs is crucial in managing chemical emergencies effectively. The prompt and ac-
curate information provided by PICs can help emergency responders to protect the public, provide appropriate
medical treatment, and protect themselves from exposure to toxic chemicals.

o  To reduce the chemical induced morbidity and mortality PIC may play a very important role right from early
detection, convey and dissemination of information, coordination, management and rehabilitation.

o In association with other responsible bodies, it also plays an important role in developing contingency plans
for, and responding to chemical emergencies.

o  We have to further strengthen the resources and references used in quick response and need to equip and
upgrade the existing Poison Information Centre as Poison Control Centre with antidote banks.
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CASE STUDY 4:
NEISHAPUR TRAIN DISASTER, IRAN

18 February 2004, 51 train cars containing various flammable chemicals and materials including fertilizers, Sulphur,
Petrol and cotton wool separated from the main train and rolled back for close to 20 km and derailed at the station
near Khayyam.

The first responders and local rescue services were able to put out the fire for some time. A chemical leak occurred
during the cleaning up and fire extinguishing process followed by a large explosion which killed 295 people injuring
460 people including the rescue workers and high ranking state officials and destroying the town of Khayyam and
neighboring towns. The explosion was caused by the pooling and mixing of incompatible chemicals that had leaked
following the derailment and were exposed to heat from the subsequent fire.

Lesson learned

o Although none of the materials in the wagons had been designated as “dangerous” by the Iranian railway
authority prior to the incident, they were all extremely flammable or explosive.

o  The trains carrying explosives should be adequately marked or labelled

o The people should be made aware of crowding in rescue areas especially when chemical or other hazardous
cargo is involved.
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“Medical management is not just about treating illness or injury, it's about restoring health
and well-being.”

OVERVIEW OF MEDICAL MANAGEMENT
MODULE

By the end of this chapter, you will be able to understand:

1. Overview of medical management module
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Fig 27 : Temporary wards for maintaing chemical emergencies

Fig 28 : Victim transportation during chemical emergencies
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11.0verview of medical management of chemical emergencies

The medical management of victims of chemical emergencies is critical in preventing further harm to the affected
individuals and mitigating the overall impact of the incident.The first step in the medical management of victims
of chemical emergencies is to identify the type of exposure. This includes determining the type and quantity of the
hazardous substance, the duration of exposure, and the route of exposure. This information will help healthcare
professionals determine the appropriate medical treatment. The medical treatment of victims of chemical
emergencies varies depending on the type of exposure. There are three main routes of exposure: inhalation,
ingestion, and skin contact. Inhalation exposure occurs when a person breathes in a hazardous substance,
ingestion exposure occurs when a person swallows a hazardous substance, and skin contact exposure occurs
when a person’s skin comes into contact with a hazardous substance.

INHALATION EXPOSURE

Inhalation exposure to hazardous substances can cause respiratory distress, including coughing, wheezing, and
shortness of breath. The medical management of inhalation exposure involves the administration of oxygen,
bronchodilators, and other medications, as needed. Patients may require intubation and mechanical ventilation in
severe cases.

INGESTION EXPOSURE

Ingestion exposure to hazardous substances can cause gastrointestinal distress, including nausea, vomiting, and
abdominal pain. The medical management of ingestion exposure involves the administration of activated charcoal,
which can help absorb the hazardous substance and prevent further absorption. Patients may also require
intravenous fluids and other supportive care.

SKIN CONTACT EXPOSURE

Skin contact exposure to hazardous substances can cause chemical burns, irritation, and other dermatological
problems.

The medical management of skin contact exposure involves the removal of contaminated clothing and
decontamination of the skin.

Patients may require topical treatments, including ointments, creams, and dressings, as well as pain management
and other supportive care.

In addition to the specific medical treatments for each type of exposure, victims of chemical emergencies may
require psychological support. The traumatic nature of chemical emergencies can cause significant psychological
distress for those affected. Healthcare professionals may provide counseling and other support services to help
victims cope with the emotional impact of the incident.

Medical management of victims of chemical emergencies also involves the monitoring of long-term health effects.
Some hazardous substances can cause long-term health effects, including cancer, respiratory problems, and
neurological disorders. Healthcare professionals may provide follow-up care and monitoring to ensure that victims
receive appropriate medical care and support
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ANNEXURE

Follow the algorithm in case of Inhalation exposures, skin exposures, eye exposure, ingestion exposure.
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ANNEXURES

ANNEXURE 1: Patient Decontamination Procedure (to be done only by
trained professionals and Specialized teams)

Ambulatory Victims

o Direct the patient to the Decontamination Sector. Whenever possible, children should stay with their parents.
If no parent or older sibling is available, a Decontamination Team member should assist the child.

o Instruct the patient to promptly remove all clothing, placing valuables in the clear plastic bag and clothing
in the larger bag. Both bags should then be placed into the third bag and securely sealed with the numbered
tag provided in the kit.

o Place the sealed clothing bag in a secure holding area and record the patient’s name and tag number in
Record. The patient should then proceed into the Decontamination Sector.

o  Begin with a quick head-to-toe rinse. Instruct the patient to wash using soap and a washcloth or brush, start-
ing with any open wounds, and then continuing from head to toe in a systematic manner.

+  Wash for 5 minutes if the contaminant is known to be non-persistent, or for 8 minutes if the agent is
persistent or unknown.

+ Do not to scrub too vigorously.

« If eyeirritation is present, apply a topical anesthetic before irrigation.

o Decontamination Team members must carefully observe each patient to ensure thorough cleansing, paying
close attention to the axillae, body folds, creases, and hair. Assistance should be provided as needed.

o Following the wash, the patient should perform a final rinse

o All used soap, washcloths, brushes, and sponges must be discarded in a designated trash receptacle and
must not enter the Cold Zone.

o Afterrinsing, the patient should move to the drying area, dry off completely, and discard the towel in the
designated contaminated waste bin.

o  Once dry, the patient should wear a clean patient gown and proceed to the Triage Area.

o Additional medical interventions should be limited to those considered lifesaving by the Decontamination
Officer and Antidotes should only be administered intramuscularly (IM) after the affected area has been
cleaned.

o Decontamination Team members should remain vigilant for signs of clinical deterioration among ambulatory
patients. Any patient who becomes non-ambulatory should be immediately transferred to the Non-Ambulato-
ry Sector using a backboard, stretcher, or wheelchair.

Non Ambulatory Victims

o The patient should be brought to the Decontamination Sector and attended to by at least four Decontamina-
tion Team members. Two members will be responsible for turning the patient on the backboard, and one will
maintain cervical spine precautions, if needed.

o Position the patient on a backboard, ensuring that any padding is removed.

o  Carefully remove all clothing. Valuables should be placed in the clear plastic bag and clothing in the larger
bag. Both bags should then be sealed within a third bag using the numbered tag provided in the kit. Clothing
may be cut away if necessary.

o Toreduce the aerosolization of particulate contaminants, clothing should be turned inside out during remov-
al. The skin should be gently dabbed with sticky tape or vacuumed to eliminate any surface particles.

o Attach the numbered clothing bag tag around the patient’s neck. This tag should remain in place throughout
the decontamination and subsequent treatment process.

o Store clothing bags securely. If staff are available, record the patient’s name and tag number in the Patient
Decontamination Record.

o Position the patient on a backboard with support. Perform an initial rinse from head to toe using a handheld
sprayer, garden hose, or showerhead. Take precautions to prevent aspiration of the rinse water.

o Clean the patient with soap and a washcloth or brush, beginning with the airway, then any open wounds,
followed by a systematic head-to-toe wash.

Wash for 5 minutes if the agent is non-persistent, or for 8 minutes if the agent is persistent or unknown
and Avoid vigorous scrubbing or rubbing of the skin.

o To cleanse posterior surfaces—such as the back of the head and neck, back, buttocks, and legs—gently roll
the patient onto their side with the assistance of 2-4 team members, while maintaining spinal precautions
when necessary.
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1 Remove all 2 Pu on scrub suit 3 Mave 1o the B Perfarm hand hygiens,
personal and rubber boots'in clean area at the
items the changing room, enfrance of the [.\
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Steps to take off personal protective equipment (PPE) including coverall

1 Always remave PPE 3 Remiove apron 5 Remave head and neck covering 1aking cang
under the guidance leaning forward kb o avoid contaminating your face by starting
and superyigion of and taking care from the bottoms of the hood in the back and
a trained obserer to avoid rolling froam back to front and from inside to
{coleague). Ensure contaminating outside, and dispose of it safely,
that infectious waste your hands.
confainers ane When remesing Y )
avallable in the doffing ~ dsposable apron, tear .y g~

i olf af the neck and

area for safe disposal ol B o it bl

of PPE. Separate fouching the front area "

cantainars should be Thise Lfin Ba Back

avaikabde for reusable st pod] s A

itams. lorweard. - )
2 Perform hand hygiene | 4 Perform hand hygiene on ghoved

on gloved hands.” hands, 6 Perlorm hand hygiens on gloved hands,
7 Remove coverall and outer pair of gloves: ﬂ ﬂ

Ideally, in deonf ol a mireor, 5 hesad Back 16 naach &

Tipper, undip comphelely withoul ouching any skin =~ £
o Eonstes, and starl removing coverall from top i

batiom, Aher ferring shoulders, remave The oulee

gloves” while pulling 1he arms oul of the seevis.

Wi by forwecs. poll B coreerall, From the vt

dorain an from B inskda of the covaerall, down

o thee o of the boots. Uss: oo book to pull o

cererall from other Bool and vice versa, then siep

away o thi coverall e Scpose of it salply,

B Parform hand hygiene on gloved hands. gl > } -Aa

8 Remove eye pratection by pulling the string 11 Aemmve the mask from behind
fram behind the head and dispase of it safely. the head by first untying the
e bottom string abowve the head
and leaving it hanging in front;
and than the top string next
from behind head and dispose
of it sabely,
12 Periorm hand hygiene on gloved hands.
15 Bemove gloves carefully with aparogriate
techniguee and dispose of them sately,
10 Perform hiand hyglens oo gloved hands,
hyg g = - " 2
13 Remove nubber boots without towching them {or overshoes if P ; i ‘
wearing shoes), if the same boots are to be used outside of e sl - ¢
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14 Perform hand hygiens on gloved hands, 16 Perform hand hygiens,
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ANNEXURE 2: ILO WHO Safety cards for the basic first aid for common
chemicals

AMMONIA (ANHY DROUS) IESE: 0414 (Geiober 2013

RT17 -

Kueirigerant ges 717
# T664-41-T

UN#: 1005

EC Number: 231-635-3

ACUTE HAZARDS PREVENTION FIRE FIGHTING
. |NE) ppan flamas, MO sparks and NGO |in case of fire in the sumundings,
FIRE & M' ?:s.-::fnni?? T'“ amoking. Closad systen LS AppRopiabe extinguishing
EXPLOSION ARSI g vantitation , explasion-prood slactical (media. In case of fee; keep ollinder
eplipmeant and lighing. cond by Bpraying with waber

AVOID ALL CONTACT? IN ALL CASES CONSULT A DOCTOR)
SYMPTOMS PREVENTION FIRST AlID

: : Frash air, rest. Half-upeight pasiton
Bui ion. & . Labourad !
Inhalation h:;'i;";ﬁ .Im. :3?#:::& Qg |58 werlilaton, locel exheust or Adminksiraticn of axygen may be
ik : breatlhing potection needed. Refer immed| ately lor
: medical allention.

Fanga skin with planty of waler of
sherver for al lsast 15 minubes. 0N
Cold-in=zulafing glovas. Proledive FROSTRITE: rinsa wilh planty of
chothing. wabar, oo MOT remaws colhes.
Rafar immediataly for madical
arlention .
Redress, Pan, Severs burms, OGN [Wear facs shield o epe profectien in P """[h Fndy. H"'m:hﬁ" “‘:fml
Eyes  |CONTACT WITH LICUID: cambinason with braathng RS R oot Btes
FROSTEITE. pratection, ey prcsel s} Fink S isiiatuby
for madical atanticon,

Redrass, Fan, Blisters, Skin bums,
Skin O CONMTACT WITH LEIUID-

FROSTRITE

Ingestion

SPILLAGE DISPOSAL CLASSIFICATION & LABELLING

Evacuaie danger amal Consult an ecpart! Personal profection:
gas-tight chamical protacton sut including sel-corfaned st el i, LI OB L i
breathing apparats, VYantiaton, Shut off oylinder # possibla

Isolaie tha area umil the gas has cisparsad. Ramows gas with
firm water spray. MEVER diract water gt on liquid. ﬁ ﬁ
DAMNGER

STORAGE Flammakbla gas

Comtai dar prassu ode if haated
Firepraal. Separated from axidants, aclds and halagens. Caoal, Tﬁ-:jlﬁat-;n I iy oot

Kespin 3 wall-veniliated ream, Ciaines severe sk bums and eye demagsa
Viary toxk: o agualic life

PACKAGING Transporiation
UM Cla=sfication
LM Hazard Clags: 2.% UN Sunsdeey Rsks: B

@@ Pramrad by an nlsmalional groap of epants on behall ol L0 and WHO, !
walli By finareael pasisiance of P Europsen Comiressind - European I

‘:' L0 and WHO 2021 Cormmission |

=y
R
A
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| AMMONIA [ANHYDROUS)

ICSC: 0414

PHYSICAL & CHEMICAL INFORMATION

Physical State; Appearance
COLOURLESS GAS OR COMPRESSED LIQUEFIED GAS WITH
PLNGENT ODOLUR

Physical dangers
The gas is lighter than ar

Chemical dangers

Mistiges wilh mefcury, silver and gokd mades are ahock-sansilive. Thi
substance is a sirong base. || rescts violently with acid and
eorrosive, Reacts volendy wilth sirang axidants, helogens and many
olhar substances. Allacks copper, akiminium, 2ine and thai aloys
Dissodves in waler evalving heat. The substance /eacts with most
Glganic and morganic compounds, causing e and explosion hazan

Formula: FHH;

Molecular mass, 170

Baoiling ponl -33°C

Melting point: -78'C

Relative densly (waler = 1) 0.7 (-33°C)
Solublity i waler, g/ 100mi al 20%C: 54
Vapour pressurge, KPa at 267°C 1013
Relative vapour densdy {air = 1) 0.60
Auto-ignition lemperature: BLFC
Explosnie hinils, vol% in air 15-33.6

EXPOSURE & HEALTH EFFECTS

Routes of exposure
The subsiance can ba atscrhad nlo the body by inhalaton

EMects of shorl-lerm sxposurs

Rapid evapamation of the liguid mey cause rosibile, The subslance is
corrosive ko the eyes, skin and respiratory tracl. Exposene could cause
maphybon dus to sweling in the thioat, inhalalion may cause lng
oedema, bul only aMer indial comesive alfecs on 6yes anE'or Biways
have becoma manies!

Inhalation risk
A harmiul concentrabion of this gas in the airwil be reached very
quickly on loss of contamment

Effects of long-1erm of repealed sxposire

Repeatad or chiorme nhalabon of e vapour may cause chrore
inflammation of the upper respiratory act Lungs may be afiecied by
repealed of prolangaled exposune. This may resull n chionic
obsinective pulmanary disordars (COPCH

OCCUPATIONAL EXPOSURE LIMITS

TLV: 25 pprn a5 TWA; 35 ppr as STEL.

EU-OEL: 14 mg/m”, 20 ppm as TWA; 36 mg/m”, 50 ppm as STEL.
MAK: 14 mg/m®, 20 ppm; peak limitation categary: [2); pregnancy risk group: C

ENVIRONMENT

Thi substance s very toxi 1o aquatic onganizms. It i strongly advised not 1o 6t the chemical enter inta the environmant,

NOTES

Ammonia is normally supplied in compressed liquified form in cylinders.

See ICSC 0215,

Turn beaking cylinder with the leak up to prevent escape of gas in liquid state.

ADDITIONAL INFORMATION

EC Classification

Symbol: T. N; R 10-23-34-50; 5: (1/2)-8-16-28-36/37/30-45-61; Note: U

All rights reserved. The published material is being distributed
without warranty of any kind, either expressad or implied. Naither
ILE nar WHO nor the European Commission shall be
responsibla for the interpratation and use of the infermation
caontained in this material.
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CHLORIME ICSC; 0136 (March 2009
CAE N: TTE2-50-5
Un2: 1847
EC Number: 219585
ACUTE HAZARDS PREVENTION FIRE FIGHTING
Mat combiusticla bt enhiances In w550 of firg in the surmoundings,
FIRE & combusiion of other subsiances NI okt with ia rpatible usa approgriats mfruumhng
Mary reactars may ceuse fira or =i z media; In case of fire: kaep ofimder
EXPLOSION | ieaion, Risk of firs and mateials: Sea Chamical Dangers {1 by spraying with water. NO
enplosion, See Chemical Danges direct contact wilh water,
AVOID ALL CONTACT! IN ALL CASES CONSULT A DOCTOR!
SYMPTOMS PREVENTION FIRET AlD
Cough. Sons throat, Shonness of Frash ok, rest Half-upright posiion
inhalation breath. Wheezing. Labourad Ltz braathing protection, chosied Rafar immediztaly for medical
Breathing. Syrmploms may ba sysiam of ventilation. anertion Ariflcial respiration may be
dedayed. Bes Moles, nacded See Mok
Firet rense with planty of water for al
Ofd CONTACT WITH LIGUID: laast 15 minubes, foan ramove
Skin FROSTBITE. Redrees. Buming ":’g:r"“"“"m gloves. Proteclive | taminatad ciothas and inse
sensalion. Pain. Skin burns. R again. Rafar immadiataly for madical
anention
; Rinsa with planty of watar Tor savwernal
Eves Watenng of the ayas. Rednass, m::;ﬁ gﬂ;ﬂmm I minies [emova comact kensas if
ye Fain. Bums. it g aasily posstis), Fafor immadiataly
. for madizal atantion,
iz not @at, drenk, or smoke during
Ingestion i
SPILLAGE DISPOSAL CLASSIFICATION & LABELLING

Evacuate canger area’ Consuft an expert] Parsonal prolsction:
gas:tight chamical projeclion suit ncluding self:contained
braathing apparafus. Ventlation. Shui off ogbindar if possibla,
Izclate tha area unfl ihe gas has dispersed . NEVER direct water
o liquid, Remawa gas with fins watar spray, Cia NOT ket this
chemical enter the ervimnment

STORAGE

Firgproof if in bufding. Provison 1o contain effiuent from fire
exlinguishing. Separled from food and leedsiulls. Sou
Chamizal Dangars, Cocl Ory, Kaep in & weilkyartilatad room
Sdorm in an area without drain or sewer access

Fat=l f mhakad

eEpasura i inhaled
PACKAGING Wery sl i aquatlc ife
Specal insWatad oyimdar, Tt pearbalicn
KariFee poaltant, U Glnnaication

#Azcanding bo Uk GHS Criteria

S00e

May causa or inkensify fira; cwdizer
Contsing gas undar pressune; mey expleds if heated

Causmas sawara skin bums and &y% damags

May cause raspirEiony imtaion
Plsy conse damags 1o ungs Praugh pralengsd of repsated

LB Hazard Class: 2.3 UM Sansdesry Bsks 51 and B

Prapanad by an insrrademal group ef asperts an bemalt of L0 and WHO,
waith Ihea Tinancial assestancs af Ihe Eunos e O o s
2 L0 and YWHO 2071

@

me—— WY rm
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|CHLORINE ICSC: 0126
PHYSICAL & CHEMICAL INFORMATION

Physical State; Appearance Farmula: Cly
GREEHISH-YELLOW COMPRESSED LEXIEFIED GAS WITH Molecular mass; 70.9
PUNGENT ODOUR Baling pont -34°C
Melting point: -101°C
:'lw'li:ll dangers Solubalty n waler, §100md 8t 20°C: 0.7
he gas ks haavier thar air. Vapour pressure, kPa al 20°C 673

i S Redative vapour densdy fair = 1) 2.5

The soluifidn m waled & a sirong acid. 1 reacs volently wilh bases and
is eomosive. The substance is a sinong cxidant. Reacts vicanlly wilh
eomibuslibe subsiances and reducing agents. The subslance neacks
willl Most oiganic and INSIgank: compounds, causng fire and
explosion hazard. Allscks matals, some forms of plastic, rubber and

coatings
EXPOSURE & HEALTH EFFECTS
Routes of exposure Inhalation risk
Sermaus by all routes of exposure On loss of confminmant, a harmiul concentraton of this gas in the air

will b reachad very quickly
Effacts of shori-term exposLire

Lachrymation The subsiance is comrosse to the eyes, skin and Efects of long-1erm of repealed sxposire

respiratony ract. Rapid evaporation of te liquid may cause Irostbite. | The substance may have effects on he resparatory tract and kings.
Inhalation may cause asthma-bice reachons. Inkalalion may cause This may resull in chonic nftammation and impaired lunctons, The
preumanilts. Inhalstion may cause lung oedema, bul only afler inilial  [substance may have alfects on e leelh. This may resul in amsion
corrosive aflacls on eyes and'or sinvay's have bacoma manitest Sea
Metes. Exposiing could caiss death

OCCUPATIONAL EXPOSURE LIMITS

TLV: 0.1 ppm as TWA; 0.4 ppm as STEL; Ad (not dassifiable a5 a human carcinogen ),
MAK: peak Bmiation category: 11} pregrancy risk group: ©,
EU-OEL: 1.5 mg/m”, 0.5 ppm as STEL

ENVIRONMENT
Ther subsiance |5 very ok 1o adquatic organisms, It 15 strongly advised net to et the chemical enter into the envirenmant,

NOTES

The sympioms of lung cedema often do not become manifest until a few hours have passed and they are aggravated by physical
effon, Rest and medical obsarvation are therafore essential,

Immaediate administration of an appropriate inhalation therapy by a doclor, or by an autherized parson, should be considenad.
Thir odowr waming when the expsure limit value is exceoded is insufficiant,

Do NOT use in the vianity of a fire or a hot surface, or during welding.

Do NOT spray water on a leaking cylinder (to prevent comrosion of the cylinder).

Turn beaking cylndar with the leak up to prevent escape of gas in liquid state.

ADDITIONAL INFORMATION

EC Classification
Symbol: T, N; R: 23-38/37/38-50; §: (1/2)-9-45-61

Al rights reserved. The published material is being distributed
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METHYL ISOCYANATE ICSC; 0004 (Movermber 20003
ks oy Eriaiorethans
Isocyanic ackd, methyl ester
CAS # G24-83-4

Ui #: 2480

B Numiber; 210-866-1

ACUTE HAZARDS PREVENTION FIRE FIGHTING

W0 opan flames, WO sparks and KO
smaking. MO contact weth watsr,
FIRE & Taactions may caissa firm or Eﬂ;m:;: T;&nildiml'ﬂ :FME' hydrous agaents. In case of fre; keep
- arplesion, Gras off intating or texic I iy : ocwical : - drums, eic., cow by spraping with
EXPLOSION lumas jor gases) ina fre. Vapounir :3 h;:'ihm;' ; Dn:cl NOT mﬂ“'F‘“"ﬂ watar. MO giredt condact with water
meiures ana axpiosiva, i 5“" i o i, Combai fire from a shefiened

discharging, of handing. pasiticn

Usa alcohokresistand foam, dry

Extramely larmamable, Mary sand, powder, carban doxide. MO

AVOID ALL CONTACT! IN ALL CASES CONSULT A DOCTORI

SYMPTOMS PREVENTION FIRST AlD

Caugh. Labaurad brasthing

Lisa vantilation, fooal seheust or
Imhalation Ehu—tlnr:.s of breath, Sese hiroal. braathing pratecian,

Fraal ak, nesl Hell-upeight position.
Artificial respiration may b neoded,
Rafar for medical afienton.

Ramove conlaminaled dathes,
Rimsa skin with pharty of wabar or
shiowvir. Rafer lor medics allention .

Waas lace shield or ey e profection In FATR], S TMMI ity T i S

savarsl minutes (remove sontas
Eyes Pain, Redrass, Loss of vislon, mﬁm with bresthing R ity pnsi A, thakry e

for madical aivention,

Rinsa mouth, Do NOT induce
Abdaominal pain. Burring sensalion. | Do not @al, diak, of smoke during  [vemiing. Give ons of wo glasses al

SKin May BE ARSORBEDI Radness Protecive gloves. Protactive
Pain. Buming sensation. clathing.

Ingestion

Shiack; or gollapes, werl b Wiaeh hards balore sating weabar o chrink, Refar far msdical
anertion
SPILLAGE DISPOSAL CLASSIFICATION & LABELLING
Evacuate danger amal Consult an expet! Pamsonal protection:
chemical protection sull including self-contained braathing According bo LN GHES Criberin

apparaius, Ventilaton, Remowe o igrition sournces, Do MOT e
this chamical sntar the snvircnment. Collect leakong and spifad
liquid in sedable comanes a5 far as possibia, Cautiously Tranapertaticn

rauiralize apied Bouid With austic seds. fb=orb remaining U Clasadication

bjundd 0 dry sand or nen absorbent. Then stove ard dispoas of LB Hagard Class, 81, UM Sansidey Reks, 3 LN Pack Qg |
sosording b lecal regulations.

STORAGE

Firepraal. Ses Chemical Dangers. Cool. Dey. Stdrs anly if
stabdiznd. Eore i an arsa without drain or spear accoss.

PACKAGING i

Preparsd by en inferretonal group <F sxperts an behall ot R0 apd WHO,

with 1hse Tinancial assestandss af Ihe Eungaan Gomm sion European - ':' ;
S A WHD 2021 Commission =
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IMETHYL ISOCYANATE ICSC: 0004
PHYSICAL & CHEMICAL INFORMATION

Physical State; Appearance Formula: CHaMCO
VOLATILE COLOURLESS LIGUID WITH PURGENT QDOUR Molecular mass, 571

Baili [ 3gc
Physical dangers mmmr -BI'C
Theé wapour is eavier than air and may avel along the grownd, Relative densty (water = 1) 0.06
distant ignition possibie, The vapowr miges wall with air, explosie Solubilty in waler &l 20°C; reachion
mixtures are easily formed Vapour pressure, kPa al 20°C 54

Relative vapour densdy (air= 1) 2

Chamical d
" i Relativa densiy of the vapouriair-mxture at 200G fair= 1) 144

The subsiance pobymerizes when pire. This subsiance
poiymenze due Tﬂam and undef the mnmmmmﬁls and Ieah polrk, +5°L2.0

catalsls. Dcompases on contact wilh waler, Decompases rapidly on [/ 1Ue-gnition lempersture. 535°C
contact will Acids o bases. This produces loxic gases of hydiogen | CXPsMe imils, vol% in air. 5.3-26
cyanide, nitrogen axides ard carbon monoxide. Altacks some Toms of
pleshic, rubber and coalings

EXPOSURE & HEALTH EFFECTS
Routes of exposure Inhalation risk
The subsiance can be absorbed milo the body by inhalabon, through  |A harmful contaminabion of the ar can be reached very quickly on
the sikin and by mgeshon avaparation of this substance of 20°C
Effects of shori-term exposurs Effects of long-lefm of repealed expasure

The subsiance (s seveealy imtaling o the ayes, skin and respratory  |Repeabad of prolenged corlact may cause skin sensiizaton. Tha
tract. Comosive on ingeston, Inhalabon of the vapowr may cause lung  |subsiance may have slfects on e respratory ract. Causes oxcly b
pedema. See Holes. Inhalaton may cause asthma-like machions human reproduction or development,

Exposufe coud cause death The alects may be delgyed Madical
observation is indicaled

OCCUPATIONAL EXPOSURE LIMITS

TLV. 0.02 ppm as TWA, 0.06 ppm as STEL, (skin); (SEN).
MAK: 0.024 mg"m3, 0.01 ppm; peak limitation category: [{1); pregnancy risk group: D.
EU-QEL: 0.02 ppm as STEL

ENVIRONMENT
This substance may b hazardous o the emironment, Special atention should ba givin o aguatic ofganisms,

NOTES

Reacts violently with fire extinguishing agents such as walter.

Depending on the degres of exposure, pericdic medical examination is suggested,

This symploms of ling oederma often do not becama manifest untl 3 few hours have passed and they are aggravated by physical
affon, Rest and madical obseration an therafore essential,

Amyone who has shown symptoms of asthma due to this substance should avoid all further contact.

The symploms of asgthma often do not become manifest until a few hours have passed and they are aggravated by physical efford,
Rest and medical observation are therefone essential,

Thi odour waming when thi exposure limil value i excesded is insullicen,

Do NOT take working clothes home.

ADDITIONAL INFORMATION

EC Classification
Symbol: F+, T+ R: 12-24/25-26-37138-414 24383, S (1/2)-26-27/28-36/37/30-45-63

114

File Nol@22/IHRnationalConsultationChemicalEmergencies-Part(4) (Computer No. 8367286) Pre-Hospital Management of Chemical Emergencies
Generated from eOffice by CONSULTANT EPIDEMIOLOGIST (DR. PRANAY VERMA), Consultant Epidemiologist 4(PV)-IDSP-NCDC, CONSULTANT EPIDEMIOLOGIST 4, DGHS DEPARTMENT on 27



4533592/2025/0/0 IDSP-NCDC

PHOSGENE ICSC: BT [October 2013)

Carbany chionda

Chlorofommyd chlonde =

CAS & Th-44-5

U #; 1076

(B Humiber: 200-870-3

ACUTE HAZARDS FPREVENTION FIRE FIGHTING
In casa of fire in the sumrounNdings,
s appropiate sdingushing
FIRE & T mwdia, In case of fine: keep olinger
EXPLOSION ool by apraying si1h water MO

direct contact vath water, Combat fira
Froem a shehonsd position.

AVOID ALL CONTACT! FIRET AID: USE PERSONAL PROTECTIOM. IN ALL CASES CONMSULT A

DOCTOR!
SYMPTOMS PREVENTION FIRST AlD
Cough. Soma throat. Chast tightnass Frash air, rest. Half-upright pasition
Shorness of breath. Mauwsea. : Adminisiration of auygen may bo
Imhalation |, R A et b U cioeed system or ventilaton ncli. Bl i for
dofayed. Soa Noles. madical atlention.
OM FROSTBITE: rinsa with plenty of
I watar. o NOT ramova clodhas,
Skin m;aFgﬂugﬁh&ﬁ.ﬂ WITH E;E;Inmﬂljrg glovas, Protactive Firias shin il pharis of ade-ae
) } - shower, Fafer immadiataly for
madical atantion.
Rudress. Wataring of the eyes. ON | Waar facu shiskd or eye protection in [ i Pty OF Walar Jor setad
Eyes COMNTACT WITH LU sormbmation with breathing | {r:-tl immediatel
FROSTEITE. protection. sasily passbie). Rater immediataly
dor medical attention.
Ingestion
SPILLAGE DISPOSAL CLASSIFICATION & LABELLING

Evacuate danger areal Consull an expedt! Parsonal protection
chemical protection sult including self-contaned braaihng
apparatus, Vertiaton . Shul off cylnder if possible. Remove gas
wilh fime waber spray. Isalate the area until the g&s has

Azeording o UN GHE Criberia

OV®

STORAGE

Coniaing gas under pressune may saplods IF healed
Faial if rhaled

Firepraol if i bulding. lsolabed from wark area. Beparabad Trom
incompatibke matarials, Soa Chamical Crangers, Copld, Dy,
Venldallon aloryg the floor

Causas Soricus ey inrtalion

May causa mspiralosy @rikation

Causas damage 1o lungs

Gavses damage 1o he lings through pralongsd or repeated
EX pISLIE

PACKAGING

Transportation
L Classification

LR Hazard Class: 2.3 UN Subsidiey Risks: B

@ @

wma
g L

wiith 1k Tinancikal asssianes ol lhe Eurogaan
SO amd WHD 2021

Priopaied by e inteerelenal giaup of eper]s on Denallaf 11O &g YWHD,

o oimam Fesion E uropean

Commissian

(8 l
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|PHOSGENE ICSC: 0007
PHYSICAL & CHEMICAL INFORMATION

Physical State; Appearance Formuly: COCl,
COLDARLESS COMPRESSED LIGUEFIED GAS WITH Molecular mass, 989
CHARACTERISTIC ODOUR. Baoiling pont; B°C

Melling point: -128°C
Physical dangers Feslative densily (water = 1) 1.4
The gas is heavier than . Solubsilty i waler. reaction

Yapour pressune, kKPa el 20°C 1616

il i Relative vapour densdy {air = 1§ 3.4

Decomposes abova 300°C Dmnpmas o Conlact wilh waler of
moisture. Thes produces comosive hydrogen ehiorde (see ICSC 0163)
Raacls I.IF:HEII"MY wilh alfhano, ﬂﬂ'.'!'lq aadants, ammornia, amines and
alusmenimim . ANAcks many stk i e presanca ol wele

EXPOSURE & HEALTH EFFECTS
Routes of exposure Inhalation risk
The subsiance can be atscrbed mio tha body by inhalabon A harmiul concentmbon of this gas m the airwil be reached vary

quickly on loss of containmant
Effects of shorl-lerm exposiure

Rapid evaporalon of the liguid may cause fresibile. The subslance is  ([ENects of long-term of repeated exposure

irmtaling o the eyes and respimtory rac, Inhalation of (he gas may  [Lungs may be alfeclesd by rapeated of prolongated exposure. This
cause king oedema and chemical preumonits, The efecls may e [may result in impaired lunctions: and decreassd resistance 1o
defayed Medcal ob=ervalion & indicated. Ses Notes. Exposure al infecdian

high levals could cause daath

OCCUPATIONAL EXPOSURE LIMITS

TLV: 0.1 ppm as TWA,
MAK: 0.41 mg/im?, 0.1 ppm; peak imitation category: I(2); pregnancy risk group: ©.
EU-OEL: 0.08 mg/m*, 0.02 ppm as TWA; 0.4 mg/m®, 0.1 ppm as STEL

ENVIRONMENT

NOTES

A sanous infoxication may develop even without experiencing symptoms of imtation or detecting the characteristic odour (grass or
hayl.

The symploms of ling cederma often do not becoms manifest untl 3 few hours have passed and they are aggravaied by physical
effon. Rest and medical obsarvation are tharefore essental,

Do NOT spray water on a leaking cylinder (to prevent comosion of the cylinder).

Turn beaking cylinder with the leak up to prevent escape of gas in liquid state.

The information in this ICSC would also apply to phosgene generated by chemical reactions or by decompasition of crganic
compounds containing chioring,

ADDITIONAL INFORMATION

EC Classification
Symbal: T+, R: 26-34; 5: {1/2}-9-28-36/37/38-45; Mote: L

All rights reserved. The published material is being distributed
witheout warranty of any kind, either expressed or implied. Neither
ILC nar WHO nar the Eufopean Commission shall b
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ETYREME ICBC: 00T (Apdl 2006
Winyhenzens

Hmmme E-:.'.:-'.I
Ethenylbenzene i
CAE ¥ 100-43-5

UM #: 2055

EC Number: 202-851-5

ACUTE HAZARDS PREVENTIOM FIRE FIGHTING
m!'";,“““'“ i “"}“I'Ifl“"ﬁ O M0 apen fames, NO aparks and NO [Use dry powdes, Use foam. Use
FIRE & .Ah:..'a?ﬁ:l:{ m - r:'alr smaking. Above 31°C use acksed  |carbon doxide. n casa of fire: kaap
EXPLOSION | s e ﬁfu-madl m;ﬁ" systam, vantllation and expicslon-  [dnems, etc., cool by spraying with
Moler: 4 proaf akainiaal equipmant watar
ETRICT HYGIEMEI
SYMPTOMS FPREVENTIOM FIRST AlD

Dizzness Dmwsiness. Headache.
Inhalation  |Maussa. Vemiling. Waakiess
Lo oL s e Es.

Usa ventilanon, loced eehaust or Frash ar, rest. Befar for medical
Brmathing probadtion. attention

Famos conlaminaled calbes,
Rinsa and then wash skin with waier
and soap.

Firsl ri itk pha [ araber lor
Wiear safaly goggles or sve ul-:l;?im.t;[r:w s

Eyes Radrass . Pain. n.-u:tﬁlm if corriimataan will lara e if.aanily posaibio). than refar
breaih g prodacion. for madizal attantian,

Prodeciive cioihing. Prolecive

Redrass. Pan.
Skin 55. Pam sy

Rinsa mouth, Do HOT induca
vamiting Gava ora or bevo glassas of
watar 1o drink. Riest,

Do not mat, drink, or smoks during

Ingestion |Maussa “omitng, e

SPILLAGE DISPOSAL CLASSIFICATION & LABELLING
Farsonal proteclion: chamical profection suit induding =alf

contaired breathing appamhes, Remove all ignifion sourcas. Da
HOT kat this chamical amer the arvironmant. Do NOT weash

away o sewer, Coliact leaking and spillad hguid i covered
containers as far a8 possible, Absol remaining Baukd in sand or
nari absarbart, Than siore and dspose of acconding 1o bkecal
raguiations
NGER

Flammabla liguid and vapour 5
STORAGE Harmiul # inhalad e

Firaproof. Separatad from mcompatibie matarials, Sea Chemical Causes. skin and aye Irmkanion

Suspected of causing cancer
iﬂﬁﬁmﬂtﬁi ';1:?. d, !mm E N S e Caises damage to the central narvous. system and the lver

mrough prodonged o Fepased o :
Toaxle b acyusatic Ba .

fooording to UK GHS Criteria

PACKAGING
Trans portation
.ﬁ.ﬂ]gﬂ;. N Classiication
Marie politant, L% Hazard Class. 3, UM Fack Group: 1

ﬁ"q'l Frapared by =n intsretional group of experls on behall of L0 and WHO, -
wailfy WP Tirnciad aosrdlgnes of e Eurapean o issieg - Eurupean. [

LD and YWHD 2021 Carmmssan

-.., -
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|STYRENE ICSC: 0073
PHYSICAL & CHEMICAL INFORMATION

Physical State; Appearance Formuly: GgHp / GeHEEHCH;
COLOURLESS - TO-YELLOW QLY LIUID Molecular mass: 104 2

Bl [ 145°C
Physical dangers ook

Melling point: -30 6°C
Relative density (waler = 1) 0.01
Chemical dangers Solubilty 1 waler, ¢/100mi al 20°C: 0.03

The subsiance can fom expiosive percxides, The substance may | CPoL pressure, kPa &l 20°C. 067

polymenze due io waming, under the influence of light, oxidants, Relative vapour densty (air= 1 3.6 .

oxygen and perakides. This ganerates fins and explosion hazard Relatva densily of the vapourhir-mocture at 2000 fair= 1) 1.02
Reacls violenly will sirong acids and sirong oxdants. This generalas || Ben point. 31°C ce

i s givon o, Ak b coppar s o oy [0

Oclancliwater perition coafficent as log Pow: 3.0

EXPOSURE & HEALTH EFFECTS
Routes of exposure Inhalation risk
Tha subsiance can be absorbed nlo the body by inhalaton of iis A harmiul contammaton of the ar will ba mached rmthar siowly on
VApCAT evaparation of this substance ol J0°C
Effects of shori-term exposure Effects of long-term or repeated sxposure

Tha substance is imitating o the ayes, skin and respirstory tract If this | The substance defats the skin, which may ceusa drynass or cracking
ligquidl s swaliowed, aspimtion inlo the uings may resull n chamical The substance may have effects on tha cantral nervous sysiem.
praumanitis. The subsiance may causa effects on tha central nervous |Exposure bo the subsiance may nomase nosa-snduced heamng loss
system. Exposune af high levels could causa unconsciousness This substance is possibly carcinogenic 1o humans. Ses Hotes

OCCUPATIONAL EXPOSURE LIMITS
TLV: 10 ppm as TWity 20 ppm as STEL; (OTO); A3 {confirmed animal carcinogen with unknown redevance 1o humans); BEI issued.
MAK: B6 mgfms'. 20 ppm; peak limitabion categony: (2 carcinogen category: 5, pregnancy risk group: C

ENVIRONMENT
The substance |5 loxic o aquatic organisms, 1 is strongly advised nat o let the chemical enter into the envirenment.

NOTES

Cepending on the degres of axposure, periadic medical examination is suggested,
Check for paroxides pnor to distillation; efiminate if found.
Styrena monomes vapours are uninhibited and may form polymers in vents or flame arresters of storage tanks, resulting in

blockage of vents,
Do NOT take working clothes horms,

ADDITIONAL INFORMATION

EC Classification
Symbol: Xn; B: 10-20-36/38; 5:{2}-23; Note: D

All rights reserved. The published material is being distributed
witheout warranty of any kind, either expressed or implied, Neither
ILEY nor WHO nor the Ewropean Commission shall be
responsible for the interpretation and use of the informaticn
contained in this material.
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ANNEXURE 3: General First Aid Measures in Chemical Emergencies

o  Call emergency medical service. Ensure that medical personnel are aware of the material(s) involved, take
precautions to protect themselves and avoid contamination.
o Move victim to fresh air if it can be done safely.
o Administer oxygen if breathing is difficult.
o If victim is not breathing:
DO NOT perform mouth-to-mouth resuscitation; the victim may have ingested or inhaled the substance.
If equipped and pulse detected, wash face and mouth, then give artificial respiration using a proper
respiratory medical device (bag- valve mask, pocket mask equipped with a one-way valve or other
device).
If no pulse detected or no respiratory medical device available, provide continuous compressions.
Conduct a pulse check every two minutes or monitor for any signs of spontaneous respirations.
o Remove and isolate contaminated clothing and shoes.
o  For minor skin contact, avoid spreading material on unaffected skin.
o In case of contact with substance, remove immediately by flushing skin or eyes with running water for at
least 20 minutes.
o For severe burns, immediate medical attention is required.
o Effects of exposure (inhalation, ingestion, or skin contact) to substance may be delayed.
o Keep victim calm and warm.
o  Keep victim under observation.
o  For further assistance, contact your local Poison Control Center.
o  Note: Basic Life Support (BLS) and Advanced Life Support (Al S) should be only be done by
trained professionals

(Reference: Emergency response guidebook -USDT 2024 , Transport Canada)
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‘fi" CHEMICAL EMERGENCY
What to do?

Precut plastic sheets should
be ready for covering doors
and windows

Close all doors and window-

~cover and seal gops or
drafts with duct tape or
similar

Do not go outside until its
safe to do so
' Block chimneys, fans, etc.

Turn off all ventilation in the

o home, especially those

OEE systems which allow outside
air to enter

Room designated as o

ﬁsheh’ar, ideally with woter
m supply. Should be as high in
a structure as possible to
avoid wvapors sink to low

F-H-HFﬁ_ﬁﬂ“ﬂl‘_i“!“HH-HHﬁ-_ﬁﬂ“ﬂ-ﬁqHH_"‘“F‘!F’I‘_HHHH-HHH'-

levels.
Immdlnhh- "“'5'“ as for Don't shelter in cor unless mg.s *H:: 1""J'i §
"3 ﬂ arvel you havepg choice
of any agent
File Nol @@®22/IHRnationalConsultationChemicalEmergencies-Part(4) (Computer No. 8367286) Pre-Hospital Management of Chemical Emergencies

Generated from eOffice by CONSULTANT EPIDEMIOLOGIST (DR. PRANAY VERMA), Consultant Epidemiologist 4(PV)-IDSP-NCDC, CONSULTANT EPIDEMIOLOGIST 4, DGHS DEPARTMENT on 27



4533592/2025/0/0 IDSP-NCDC

REFERENCES

o Chemical releases caused by natural hazard events and disasters — information for public health authori-
ties. Geneva: World Health Organization; 2018. Licence: CC BY-NC-SA 3.0 IGO

o  World Health Organization. (2017). Chemicals road map. World Health Organization. https://iris.who.int/
handle/10665/273137. License: CC BY-NC-SA 3.0 IGO

o Framework for the use of systematic review in chemical risk assessment. Geneva: World Health Organiza-
tion; 2021. Licence: CC BY-NC-SA 3.0 IGO

o Compendium of WHO and other UN guidance on health and environment, 2022 update. Geneva: World
Health Organization; 2022 (WHO/HEP/ECH/EHD/22.01). Licence: CC BY-NC-SA 3.0 IGO.

o  World Health Organization, 2009. Manual for the public health management of chemical incidents.

o  WHO Human Health Risk Assessment Toolkit: Chemical Hazards. 2010. Available at: http://www.who.int/
ipcs/methods/harmonization/areas/ra_too Ikit/en/index.htm

o  http://sdmassam.nic.in/download/modules/Hospital%20Preparedness%20and%20Mass%20Casualty%20
Management_Operational%20Level.pdf

o http://asdma.gov.in/pdf/publication/undp/guidelines_hospital_emergency.pdf

o  World Health Organization. Guidelines for poison control. World Health Organization; 1997.

o Pagdhune A, Kunal K, Patel KA, Patel AB, Mishra S, Palkhade R, Muhamed J. Poisoning Cases Reported to
Poison Information Centre, Ahmedabad, India: A Three Year Observational Study. Central Asian Journal of
Global Health. 2020 Dec 17;9(1).

o Jesslin, J., Adepu, R., & Churi, S. (2010). Assessment of prevalence and mortality incidences due to poi-
soning in a South Indian tertiary care teaching hospital. Indian journal of pharmaceutical sciences, 72(5),
587-591. https://doi.org/10.4103/0250-474X.78525.

o  Textbook of Forensic Medicine and Toxicology by Prof J.B Mukherjee.

o  Roberts DM, Karunarathna A, Buckley NA, Manuweera G, Sheriff MH, Eddleston M. Influence of pesticide
regulation on acute poisoning deaths in Sri Lanka. Bull World Health Organ. 2003;81:789-98. [PMC free

article] [PubMed] [Google Scholar]

o  Gunnell J, Eddleston M. Suicide by intentional ingestion of pesticides: a continuing tragedy in developing
countries. Int J Epidemiol. 2003;32:902-9. [PMC free article] [PubMed] [Google Scholar]

o SBLall, S S Peshin.Role and functions of Poisons Information Centre. Indian J Pediatr.1997;64(4):443-9.

o Amit Sharma, Vinay Pandit. Importance of Poison Information Center and Role of a Pharmacist in Man-
agement of Poisoning. IJPTP, 2014, 5(1), 905-909.

o United Nations, Globally Harmonised System of Classification and Labeling of Chemicals (GHS) (ST/SG/
AC.10/30/Rev.9, 2021)

o Manufacture Storage and Import of Hazardous Chemical (MSIHC) Rule, 1989

o https://en.wikipedia.org/wiki/Safety_data_sheet

o National Safety Council of India.- www.nsc.org.in/

121

File No. 2022/IRRedt ospitahMisatag€inenicelECleegricidEPasxg e iCoesputer No. 8367286) 110 il h-
Generated from eOffice by CONSULTANT EPIDEMIOLOGIST (DR. PRANAY VERMA), Consultant Epidemiologist 4(PV)-IDSP-NCDC, CONSULTANT EPIDEMIOLOGIST 4,



4533592/2025/0/0 IDSP-NCDC

What are the potential health hazards of the gas leak, and what symptoms would you expect to see
in affected individuals?

What actions would you take immediately following a report of a gas leak in a populated area?
How would you coordinate with local hospitals to ensure that they are prepared to receive and treat

the affected individuals?
Analyze the role of human error, technical failures, or organizational shortcomings in the Bhopal

Gas tragedy?
Simulate a communication breakdown between the response team and the government officials.
This inject will test how well the participants can communicate under pressure and how they can

solve communication challenges.
Conduct a root cause analysis to identify the underlying causes of the Bhopal Gas Tragedy.

[T

L2

L=

=
|
ik
I]:
{g

. 'i-_f —

What equipment and supplies would you need to respond to the gas leak, and how would you ensure
that those resources are secured?
How would you provide training and education to personnel who will be involved in the response to

the gas leak?
What crisis communication strategies would you use to keep the public informed about the gas leak

and the response?

Elucidate the difference in management of the Tuglakabad gas leak compared to Bhopal

What personal protective equipment advice would you give to anyone who would be involved in pro-
viding prehospital care to the victims?

What equipment and supplies would you need to respond to the gas leak, and how would you ensure
that those resources are secured?

o How will you transport the patients to designated facility/ hospital ?
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