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RELEVANT DEFINITIONS AS PER CAEPPR RULES (1996) AND MSIHC RULES (1989)
Chemical Accident means an accident involving a fortuitous, or sudden or unintended occurrence while handling any 

hazardous chemicals resulting in continuous, intermittent or repeated exposure to death, or injury to, any person or 

damage to any property but does not include an accident by reason only of war. 

Hazardous Chemical means 

(i)	 Any chemical which satisfies any of the criteria laid down in Part I of Schedule 1 or is listed in Part 2 of the  

said schedule

(ii)	 Any chemical listed in Column 2 of Schedule 2

(iii)	Any chemical listed in Column 2 of Schedule 3.

Industrial Activity includes an operation or process:

(i)	 Carried out in an industrial installation referred to in Schedule 4 involving or likely to involve one  or more 

hazardous chemicals

(ii)	 On-site storage or on-site transport which is associated with that operations or process as the case may be;

(iii)	Isolated storage

(iv)	Pipeline.

Industrial Pocket means any industrial zone earmarked by the Industrial Development Corporation of the State Government 

or by the State Government.

Isolated Storage means storage of a hazardous chemical other than storage associated with an installation on the same 

site specified in Schedule-4 where that storage involves at least the quantities of that chemical set out in Schedule-2.

Major Chemical Accident means an incident involving loss of life inside or outside the installation or ten or more injuries 

inside and / or one more injuries outside or release of toxic chemicals or explosion or fire or spillage of hazardous 

chemicals resulting in on site or off site emergencies or damage to equipment leading to stopping of process or adverse 

effect to the environment.  

Major Accident Hazards (MAH) Installations means isolated storage and industrial activity at a site, handling (including 

transport through carrier or pipeline) of hazardous chemicals equal to or, in excess of the threshold quantities specified 

in column 3 of Schedules 2 and 3 respectively.

Off-site Emergency Plan means the off-site emergency plan prepared under rule 14 of the Manufacture, Storage and 

Import of Hazardous Chemicals Rules1989.

DEFINITIONS AND GLOSSARY OF KEY TERMS

Note:  In Gujarat state, DISH also identified Type A and Type B industries along with MAH.  Units where chemical quantities 
handled are below the threshold quantity for MAH units as mentioned above are known to be Type ‘A’ industries. Those 
handling of hazardous solvents and highly inflammable liquids are known to be Type ‘B’ industries. (Communication with 
Assistant Director DISH, AK Jani)
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Pipeline means a pipe (together with any apparatus and works associated therewith) or system of pipes (together with 

any apparatus and works associated therewith) for the conveyance of a hazardous chemical other than a flammable gas 

as set out in column 2 of Part II of schedule 1, at a pressure of less than 8 bars absolute.

Site means any location where hazardous chemicals are manufactures or processed, stored, handled, used, disposed of 

and includes the whole of an area under the control of an occupier and includes pier, jetty or similar structure whether 

floating or not.

Transport means movement of hazardous chemicals by any means over land, water or air.

RELEVANT DEFINITIONS AS PER DM ACT 2005
Affected area means an area or part of the country affected by a disaster

Disaster means a catastrophe, mishap, calamity or grave occurrence in any area, arising from natural or man made 

causes, or by accident or negligence which results in substantial loss of life or human suffering or damage to, and 

destruction of, property, or damage to, or degradation of, environment, and is of such a nature or magnitude as to be 

beyond the coping capacity of the community of the affected area

Disaster management means a continuous and integrated process of planning, organising, coordinating and implementing 

measures which are necessary or expedient for:

(i)	 prevention of danger or threat of any disaster

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

(iii)	 capacity-building

(iv)	 preparedness to deal with any disaster

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

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

(vii)	 evacuation, rescue and relief

(viii)	 rehabilitation and reconstruction.

District Authority means the District Disaster Management Authority constituted under sub-section (1) of section 25.

Local authority includes Panchayati raj institutions, municipalities, a district board, cantonment board, town planning 

authority or Zila Parishad or any other body or authority, by whatever name called, for the time being invested by law, for 

rendering essential services or, with the control and management of civic services, within a specified local area.

Preparedness means the state of readiness to deal with a threatening disaster situation or disaster and the effects 

thereof.

GLOSSARY OF OTHER KEY TERMS
Acute exposure: A sudden single exposure.

Chronic exposure: A continuous or recurrent exposure over an extended period of time.

Consequence: Result of specific event, without consideration of exposure.

Criterion: An agreed reference on which a decision or judgement is based.

DEFINITIONS AND GLOSSARY OF KEY TERMS
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Danger:	A popular expression covering the subjective perception of hazard or risk.

Dose: Quantity of an agent absorbed over a specified period of time.

Effect: Immediately or delayed result of an exposure.

Event: The realization of a hazard.

Exposure: State of a specific target being open and vulnerable to the consequence of an event.

Frequency: An expression of how often a considered occurrence takes place in a given time.

Hazard: An inherent property of a substance, agent, and source of energy or situation having the potential of causing 

undesirable consequences and/or effects.

Hazard study: (equivalent terms: hazard survey, hazard analysis, etc.) Identification of individual hazards of a system, 

determination of the mechanisms by which they could give rise to undesired events, and evaluation of the consequences 

of these events. 

Individual risk: Risk to which an individual person within a specific population is subjected.

Major hazard: A hazard having the potential of causing a major accident; i.e. a major emission, a fire or an explosion 

which leads to considerable social disruption as the result of serious adverse effects on the following targets: 

•	 Death, severe intoxication or injuries requiring extended hospitalization of number of people and/or 

•	 Significant damage to property, animals, crops or plants, or significant contamination of water, soil or air, 

with considerable economic impact.

Probability: An expression of the chance that a considered occurrence will take place.

Reliability: An expression of the ability of 

•	 Numerical data or assumptions to be a true representation of the required parameter 

•	 Methods and procedures to be able to give, for the circumstances of the case, the result that is required 

of them  

•	 Equipment and people to perform the function that is required of them.

Residual risk is the risk still remaining after the implementation of risk management.

Risk is the combination of a stated effect and its probability of occurring.

Risk assessment: The procedure to identify risk by combining the results of a hazard study with the probabilities of the 

events considered and their effects.

Risk management: The whole of actions taken to achieve and maintain the safety of an installation and  

its operation.

Safety: A situation without risks.

Societal risk: Risk to which a defined group or number of persons within a specific population is subjected simultaneously.

Uncertainty: An expression of the doubt about numerical data, an assumption, model used or the result of a method.

DEFINITIONS AND GLOSSARY OF KEY TERMS
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INTRODUCTION
As one of the most developed and industrialized states in India, Gujarat is home to a high number of hazardous chemical 

industries.  In addition to the chemical and industrial hazards posed due to such heavy industrialisation, Gujarat is also 

vulnerable to natural hazards such as cyclones, earthquakes, flooding, tsunamis, and storm surges.  Particularly, the 

chemical industry occupies a preeminent position in the industrial sector of Gujarat, contributing to more than 40% of 

the industrial output.  Almost the entire range of the chemical process industry exists in Gujarat, including hydrocarbon 

processing/refining products, petrochemicals-polymers and man-made fibres, fertilizers, health care products, plant 

protection chemicals, dyes, pigments and intermediates, fine chemicals, surface coating products, salt and salt-based 

products, ceramics, glass, cement, vegetable oils, fats, and detergents.  Currently, Gujarat has 36,179 factories registered 

under the factories act.  Out of these 25,206 are working as on January, 2011.  Based on the chemical database provided 

to us by DISH, currently there are 380 MAH, 1019 Type-A and 758 Type-B industries1. Out of these 41 MAH, 173 Type-A, 

232 Type-B are closed.  The figure below shows the location of MAH, Type A and Type B units in Gujarat.

Location of MAH type A and type B industries in Gujarat

SCOPE OF WORK
Currently, under MSIHC rules, state response plan and district offsite plans are being prepared in Gujarat. Gujarat is one 

of the first states to adopt 2010 National Guidelines for Offsite Emergency Plan by MoEF. The industrial safety is also 

being ensured as per Factories Rules by DISH.  However, GSDMA felt a need to prepare a “model” plan that is futuristic 

and aspires to meet international standards for effective chemical emergency management. Need for such a plan is acute 

given the high growth prospects of Gujarat and need for coordination of emergency response structure under MSIHC and 

CAEPPR Rules and DM Act and GSDM Act.  GSDMA appointed a team of international consultants led by m/s PRESTELS to 

prepare a model state CDMP based on NDMA guidelines as well as meeting the international norms with an objective of 

rapid and effective response to chemical emergencies to save lives, environment and property.  

EXECUTIVE SUMMARY

  1SCG Emergency Response Plan of 2008 had listed 433 Major Accident Hazard (MAH) units in Gujarat. However, the most 
recent database provided to us by DISH identifies 380 unique MAH units in the state. Please contact DISH for more up to 
date information on chemical industries in the state.
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The DMP is a plan that will identify what needs to be done and how.  However, the action plan to achieve the recommended 

objectives (how, when, funds, who, etc.) must be prepared by each department assigned the responsibility under this 

plan.  Often, the responsibility is on the group such as SCG and not individual departments or authorities. However, 

without such detailed action plans, this CDMP cannot be effectively implemented in a time bound manner.

APPROACH
This model state Chemical Disaster Management Plan (CDMP) is based on key recommendations and findings from following 

reports developed as a part of preparatory modules under the contract with GSDMA:

Module 1

1.	 Capability assessment and gap analysis

2.	 Vulnerability assessment 

3.	 Antidotes plan

4.	 Synchronization between onsite and offsite plans

Module 2

1.	 Improvement in response mechanism

2.	 Community sensitization strategy

3.	 Performance improvement of DISH, PESO and CEI

4.	 GIS based database system for chemical disaster management

DIFFERENCE IN OFFSITE PLAN AND THIS CDMP
Offsite plans prepared by the DCG or pocket plans by LCG are specific for the response to chemical emergencies with some 

supporting information to strengthen the preparedness for achieving the desired level of response.  In many respects the 

offsite plan is the ready reckoner in time of chemical emergency and necessarily based on resources available “now”. 

On other hand, the CDMP deals with the entire cycle of disaster management:  Prevention and Mitigation, Preparedness, 

Response, Recovery and Rehabilitation with a special focus on capacity building and preparedness to provide effective 

response.  CDMP also tries to come with an emergency response organisation that can function under different types 

and scale of disasters and not only chemical emergencies.  Offsite plan which is more “response” centric – though we 

acknowledge that it has some preparedness related information – can be a part of a comprehensive CDMP.  Figure below 

depicts cycle of disaster management.

Considering the recommendations in this plan seek to build the level of preparedness to international standards, the 

response plan is also based on the assumption that such high level of preparedness is possible.  Clearly, the CDMP is not, 

and should not be used as, a ready reckoner or a SOP for emergency response “now”.  Instead, the existing SCG response 

plan (2008) should be continued to be used until the level of planning and preparedness in Gujarat are commensurate 

with recommendations and assumptions in this CDMP. Therefore, in addition to offsite plans under MSIHC Rules, this CDMP 

is a major contribution and step towards taking a comprehensive approach and constituting a futuristic plan for chemical 

disaster management in Gujarat.

EXECUTIVE SUMMARY
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HIERARCHY OF EMERGENCY MANAGEMENT PLANS
As depicted in the figure above, the onsite plan of the industry, prepared under MSIHC Rules is the most important and 

basic element.  The pocket plan (if applicable) or the DCG offsite emergency plan (and thus District CDMP) is based on 

the information contained in the onsite plans and pocket plans (if available).  The state and national level plans are based 

on the information in district plans.  For example, the onsite plans identify emergency scenarios which have potential for 

offsite consequences and thus need the assistance of offsite agencies at the local level.  The local (LCG) or district level 

(DCG) plans for assistance to industries and identify scenarios that need state level support.  The state level plan provides 

for assistance to the district and also identifies scenarios which need national assistance.  Each plan has procedures to 

request higher levels of assistance. 

LOCAL RESPONSE TO CHEMICAL EMERGENCY - EMERGENCY ORGANISATION STRUCTURE

The response to a chemical disaster is always local with resources segmented from district and state levels.  Under MSIHC 

Rules, LCG is the lowest level of group available at industrial cluster level whereas DCG is the next level of response. 

In the case LCG is not available, then DCG is the lowest level of response.  As per DM Act 2005, the local authorities 

and Panchayati Raj Institutions can plan for, prepare, and respond to emergencies.  Therefore, Taluka or block level 

administration can prepare for and co-ordinate the response to chemical emergencies, provided Taluka level CDMPs 

are prepared including management of Chemical Disasters, although such plans are not currently available.  The key 

stakeholders who are responsible for chemical disaster management in the state can be categorised into two broad areas 

by function:

1.	 Agencies/ organisations responsible for Planning, Regulation,  Co-ordination, capacity building and management; 

and

2.	 Agencies/organisations who co-ordinate and carry out  response actions  to chemical emergencies 

EXECUTIVE SUMMARY
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At the State level, agencies such GSDMA, DISH, GPCB, PESO, CEI , SCG, GIDC etc. are responsible for regulation, planning, 

and management; and agencies and bodies such as, SDRF, SEOC, Fire Services, Emergency Medical Services and  Police 

are entrusted with providing chemical emergency response.  Similarly at the district level the DDMA, DCG and LCG are 

responsible for planning and management and DEOC, Fire services, Emergency medical services and Police are entrusted 

with chemical emergency response.

Intended coordination in the SCG-DCG-LCG mechanism under the MSIHC rule and the SDMA-DDMA mechanism under the 

DM Act is automatically achieved at the district level because the district collector is a head of both.  It is clear that SCG, 

DCG, and LCG are not response agencies themselves but include members that are response agencies.  Similarly GSDMA 

and DDMA are not response agencies but include member departments that provide response. However, NDMA guidelines 

provides for emergency organization where different departments, agencies and even private resources (e.g., industries) 

temporarily align their priorities with the emergency response objective under a unified command.  This system is called 

Incident response System (IRS) and discussed in detailed in the text.  

It is important to recognize that organization under IRS and the existing structures of LCG and DCG are not in conflict 

although there can be differences in terminologies for some positions in the emergency organization.  IRS gives an 

emergency organization structure called Incident response Teams (IRTs) that are pre-designated as per the identified 

emergency scenarios.  While there is a general structure IRTs are not prescriptive about who must fulfil what position or 

role; instead, the decision rests with the local or district level authorities.  Therefore, the organizations and people that 

are given specific roles as per existing LCG and DCG structure can be given similar roles or positions in the IRT structure 

and a coordination between IRTs as per IRS and those as per existing LCG/DCG structures is achieved.  

However, IRS provides additional advantage of being scalable by including additional and higher levels of response in the 

EXECUTIVE SUMMARY



GUJARAT STATE INDUSTRIAL CHEMICAL DISASTER MANAGEMENT PLAN   xix

same unified command structure, being flexible by transferring command and other sections of IRS to qualified people as 

scale and nature of emergency changes, and with a unified command so that there is one authorized, and accountable 

(technically qualified) incident commander and the command can be transferred up as the scale of emergency increases.  

IRS also requires documentation of decisions, actions, and learning so that not only continuous improvement can be 

achieved but also accountability is fixed.

HAZARD IDENTIFICATION AND VULNERABILITY ASSESSMENT
Gujarat faces not only natural hazards such as cyclones, earthquakes, flooding, tsunamis, and storm surges, but also 

man made hazards due to heady industrialization of the state.  The chemical industry occupies a pre-eminent position 

in the industrial sector of Gujarat, contributing to more than 40% of industrial output.  A stretch of 400 kilometres from 

Ahmedabad to Vapi is known as the “Golden Corridor.”  In the Bharuch district, Ankleshwar, situated on the Narmada 

estuary, is Asia’s largest chemical zone.  To support the rapid development of the textile industry in the state post-

independence, a large integrated chemical complex came up at Atul in Valsad district. The discovery of oil and gas in 

Ankleshwar and the surrounding areas led to the building of Gujarat Refinery Ltd, and the downstream units in the form 

of petrochemical complex (IPCL) and fertilizer complex (GSFC) at Vadodara.  The major hydrocarbon complexes are 

located in Vadodara, Bharuch, Surat, and Jamnagar districts. The caustic/chlorine manufacturing plants are located in 

Mithapur, Veraval, Surendranagar, Vadodara, Dahej, Jhagadia, and Atul.  Toxic chemicals such as cyanides are produced in 

GACL Baroda, Cyanides & Chemicals at Olpad (Surat District).  The refinery and the petrochemical complex triggered the 

development of small and medium scale chemical industries for the production of chemicals first in Nandesari, followed 

by Vapi, Vatva, Ankleshwar, and other places.  The state has a Chemical Port Terminal at Dahej.  Kandla Port Trust imports 

and handles the majority of petrochemical products in India. Additionally, two ports in the private sector located in 

Mundra and Pipavav, handle major petrochemical products. It is expected that port-based mega-chemical industrial 

estates would be further developed. 

In addition to the manufacturing industries, there is significant infrastructure for handling chemicals such as pipelines, 

transportation (rail and road), and isolated storages.  A cross-country 2300 Km Hazira-Bijapur-Jagdishpur (HBJ) gas 

pipeline originates from Hazira. A hydrocarbon supply pipeline runs from Kandla to Bhatinda (Punjab).  A pipeline network 

of more than 17000 kilometres is present in the state.  Major LNG terminals are proposed at Pipavav, Dahej and Hazira. 

The crude oil carrying pipelines are also proposed.  Railways, state highways and national highways running through the 

state carry chemical cargo that originates in or transits through the state.  There are several isolated storages mainly at 

Vadodara, Kheda, Sanand, Bavla, Rajkot, and Bhavnagar.  Gujarat also has several airports that not only store aviation 

fuel but may also hold hazardous chemical cargo.  Several defence and nuclear installations in the state also pose the risk 

of chemical emergencies. Additionally, the state is also vulnerable to chemical or industrial disasters as an aftermath of a 

natural disaster.  For example, Kandla cyclone of 1998 affected oil terminals, jetties, transportation facilities, factories, 

buildings, warehouses, and storage tanks.  There have been reports of chemical spill in Kandla port in the wake of January 

26 earthquake in 2001.

Under this project, the consultants conducted vulnerability assessment for MAH, Type A and Type B chemical units in 

the state as per the best available data.  Figures below delineate the vulnerability zones for different types of hazards. 

Separate reports on vulnerability figures and atlas are prepared.

EXECUTIVE SUMMARY
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EXECUTIVE SUMMARY

PREVENTION AND MITIGATION
This chapter deals with the prevention and mitigation of the risks posed by hazardous chemical manufacturing, storage, 

handling, and transportation at the state level.  The approach to prevention and mitigation is focused on regulatory and 

planning strategies. A hierarchy of concepts has been developed for reducing the risks of chemical disasters which is an 

important guide to prioritize the activities required to operationalize this plan. 

These include:

1.	 Eliminating or reducing the use of toxics

2.	 Implementation of risk management programs to minimising opportunities for release to occur and mitigation of 

any release at source.

3.	 Implementation of land use restrictions 

4.	 A rapid, timely and qualified  emergency response capacity to control and reduce the quantity of hazardous 

chemicals leaked and to reduce the duration of such a leak

5.	 Establish plans, develop public warning systems, and conduct public outreach and training on evacuation and 

shelter-in-place actions. 

One of the key approaches to prevention and mitigation is strengthening of the legal framework. This CDMP identified 

relevant National Level recommendations by NDMA expert group for strengthening the legal gaps as follows:

•	 Enforcement of safety provisions for isolated storages should be with CIF (or DISH) in place of SPCB/CPCB 

•	 Enforcement of MSIHC rules to include intermediate, minor and private ports (Other ports) that do not fall under 

the category of major ports

•	 Using “Worst Case scenario” as the basis for risk assessment, selection of process technology, and designing of 

safety systems measures and procedures including emergency responses capabilities by MAH installations.

•	 Land use policy for buffer zone around MAH installations (Handling/ storing extremely/ highly toxic chemicals)

•	 Applicability of rules regarding safety reports and safety audit reports should be extended to all MAH installations 

instead of only certain MAH installations having the threshold quantities of identified hazardous chemicals. 

Additionally, this project’s consultants recommend that Type A and Type B industries be also included.

In addition to the above national level recommendations, some state level regulatory recommendations are provided by 

the project consultants:

•	 Harmonisation of state acts and rules with respect to DM Act, 2005 for effective dovetailing of frameworks under 

MSIHC and NDMA guidelines

•	 Requirement of Emergency Management Plans for hazardous waste management facilities.

•	 Framing of State rules and regulation to bridge legal gaps under GSDM Act 2003 as the GSDMA has the authority 

to form state rules to manage chemical emergencies.

•	 Several guidelines – for example, responder safety and training needs, immediate notification of 

chemical leaks, incident response system, etc. – are recommended.  Guidelines are usually more 

efficient and less resistant approach to making a policy change.  On basis of experience with these 

guidelines, the state should consider forming appropriate rules to provide statutory support to  

these guidelines.
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The next focus area in prevention and mitigation is strengthening of enforcement agencies themselves.  The project 

reviewed performance of DISH, PESO and CEI and on basis of this study made the following recommendations. These 

recommendations may also be applicable to other regulatory agencies such as GPCB which were not studied exclusively.

•	 Strategic Re-Organization of the Agencies - Organizational structure on the basis of subject or function at the 

top level, and by geographic reach at the field level is most suitable for regulatory agencies.  For example, the 

state-level head office of the regulatory agency can have a specialist chemical emergency planning cell that will 

be helpful in preparing guidelines and procedures for the inspection, enforcement, and legal compliance by the 

industry, and serve as a key knowledge resource in planning for and responding to chemical emergencies.

•	 Programmatic approaches for compliance  - Programme mode approach to safety promotion brings together regulators 

and industries on a common platform to seek mutually agreeable solutions.  This approach seeks to improve efficiencies 

by removing redundancies in overlapping regulations by different regulators, to combine resources of regulators, 

to build consensus with industries, to partner with industry for funding, technology and knowledge, and to develop 

guidelines and systems for ease of compliance under the programme.  An example of Toxic Risk Reduction Programme 

is provided.

•	 Use of third Party professionals to Strengthen Enforcement - To resolve the manpower crunch in regulatory 

agencies, we recommend a third party professionals/competent persons to carry out usual inspections, report 

filing, checking, collection of fees, scrutiny of applications, checking of onsite plans, and several such routine 

tasks.  A necessary pre-condition is that such competent persons (a) are selected after a rigorous selection, 

training, and certification process; (b) undergo continuous training to upgrade skills and knowledge; (c) 

demonstrate no conflict of interest in discharging their role; and (d) are subject to a credible audit system to 

make them accountable. Example of environmental audits by third party by GPCB is identified.

•	 Significant reliance on E –Governance -  Web and internet based technology not only helps in efficiency 

but also in accountability.  Several systems are suggested including information on compliance 

by industry, the inspection reports and accident investigations, and safety and audit reports, GIS 

based modelling, database and decision support system, hazard and vulnerability profiles of areas,  

and others. 

•	 Developing inspection manuals  - Regulatory agencies should update detailed inspection manuals and conduct 

regular training of their staff and third party professionals on these.  These manuals must detail the procedure of 

inspection, industry specific guidelines, standard templates, and check lists for inspections, and SOPs for action 

after inspection.  There should be a system of maintaining inspection records on a web-platform.

•	 Using accident reporting system  - MOEF has developed web-based Chemical Accident Investigation 

Reporting System (CAIRS) to register chemical accident and investigation information.  While CAIRS 

can be much improved, the use of CAIRS is recommended or Gujarat can develop its own system  

over time.

In addition to the above, the following strategies and actions are recommended for prevention and mitigation 

Promoting preventive programs in industry- Prevention programs in industry for capacity building can include safety 

reviews and training for  workers and contractors, implementing maintenance management systems, written safety 

procedures and work aids for employees and contractors and conducting compliance audits.

EXECUTIVE SUMMARY
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• 	 Co-ordination between enforcement agencies- There are several key regulatory and technical agencies that 

play a role in prevention and mitigation of chemical emergencies.  However, a common platform for effective 

coordination amongst them does not exist.  Therefore, a key role for GSDMA will be to improve coordination 

between DGFASLI, Airport Authority, Western Railways, PNGRB, GMB, PESO, CEI, DISH, GPCB, DOT, and others to 

meet the common objective of reduced risk of chemical accidents. Some suggested mechanisms include:

•	 Quarterly meeting of SCG as envisioned in the CAEPPR Rules. Ideally GSDMA CEO and / or the Chief Secretary 

should chair these meetings to take a stock of progress as per the plan and any other relevant issues.

•	 Preparation of offsite plans and CDMP is a bottom-up participatory process.  We recommend that these plans 

be prepared by multiple members of LCG, DCG and SCG in collaboration instead of only the member secretary  

(DISH) alone. 

•	 Establishing programmatic approaches, use of third party professionals and accident investigation system can 

improve coordination among regulatory agencies.

•	 Table top exercises, functional drills, and full scale mock drill are multi agency tasks and need coordination. They 

should be promoted instead of only full scale mock drills.

•	 A quarterly/yearly magazine on hazardous chemical incidents, accident report findings, new technologies, and 

other chemical emergency related information can be published. 

TRAINING AND CAPACITY BUILDING
Regulatory agencies must maintain and upgrade their knowledge and skills continuously.  The staff needs specialized, 

focused training of fresh recruits and continuing education for other staff.  The training material, examination pattern, 

and certification requirements can be developed internally, or in collaboration with other agencies and training institutes 

with similar purpose. Capacity building efforts should include regular internal and external seminars and workshops.  

Also, the regulatory agencies are responsible for building the capacity of the industry they regulate.  Strong internal 

training materials for regulatory agencies can be used as outreach and safety promotion material for the industry with 

minor modification.  Regulatory agencies can also develop certification and training programmes in collaboration with 

professional training institutes for the industries (e.g., training requirement for contract workers, training for workers 

handling Hazardous chemicals, etc.).

PREPAREDNESS 
At the State level, the key responsibility of planning and monitoring of preparedness is with the GSDMA and SCG, who 

will be responsible for revision and updating this CDMP, training and capacity building and industry co-ordination.  The 

key recommendations are as follows. 

DEVELOPMENT OF AN AGENCY-DEPARTMENT-SPECIFIC ACTION PLAN
Preparedness actions plans are critical to move from planning to implementation.  Each offsite response 

agency and the state government department assigned a role in the CDMP must develop a preparedness 

action plan and present it to the SCG and GSDMA.  The annual review and updating of the state DMP 

should also review the progress of offsite agencies and state departments, as per their own preparedness  

action plans.  
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IMPROVEMENT IN CHEMICAL DISASTER MANAGEMENT PLANNING  
•	 Co-ordination between GSDMA and SCG, DCG, and LCG in planning, preparedness and capacity building should be 

strengthened.  Some suggestions include establishing a chemical emergency cell at GSDMA, developing a system for 

mock drills, integrating role or DDMA and DCG, develop guidelines needed for implementing the CDMP, and truly 

participatory development of LCG and DCG level emergency plans.

•	 We have recommended that GSDMA be given an expanded role as a “response coordinating agency”.  As per 

international best practices, a single accountable and responsible agency is required to coordinate response to 

chemical emergencies and build capacity of individual response agencies to provide such qualified, integrated and 

coordinated response.  In fact a single emergency response office is useful even in all hazard context.

•	 GSDMA may consider appointing a technical officer to provide support in CIDM activities to DDMA and DCG. A more 

suitable person would be a chemical engineer with training in industrial safety, HAZMAT response, and use of  

CAMEO models.  

•	 Strengthening of onsite plans and synchronization with the offsite plans.  Consultants have provided guidelines for 

onsite plans, a model onsite plan and a check list

•	 Develop Emergency Responder Safety Guidelines to deal with training needs, work experience requirement, PPEs, 

safe work practices and policies, equipments for monitoring, medical assessments, decontamination, and others.  

We have given reference to a similar standard from US (HAZWOPER) that can be adapted in Indian contexts. 

•	 Develop guidelines for immediate reporting of hazardous chemical leak. These guidelines seek that quantitative 

criteria be established to help industry proactively inform offsite authorities of chemical leaks.

•	 Use Chemical Accident Investigation Reporting system (CAIRS) developed by the MoEF at the state level for formal 

after action reporting. Alternatively, an improved system can be developed at the state level.

•	 Develop GIS based CAMEO suite for developing a database for planning and decision support during response. The 

CAMEO suit includes: (a) CAMEOfm for chemical related hazard information as per their MSDS; (b) ALOHA to model 

leakage scenario and estimate threat zones; (c) MARPLOT – to integrate ALOHA output on GIS layers to identify 

vulnerable population, installations, and areas and export the same to Google Earth or other GIS platforms; (d) 

databases – various relational databases for chemical industry location and contact information, accident reporting 

and investigations, resources available, routes, and others.  However, CAMEO is most appropriate in US context and 

Gujarat should consider developing own system in long term once experience of working with CAMEO is established.

ENHANCE CHEMICAL DISASTER RESPONSE CAPACITY
•	 Government or public agencies should preferably lead offsite chemical emergency responses but the industry 

personnel can be integrated in this response structure. 

•	 Chemical response capability builds on the basic emergency response capacity especially that of the fire services 

at local levels. The fire stations in Gujarat need to be strengthened with adequate manpower, equipments and 

finances as per NDMA guidelines on improving fire services.  Additionally, it is recommended to create a department 

for fire services at the state level for standardisation, capacity development, and solving jurisdictional issued 

faced by fire stations of individual municipalities. 

•	 Local emergency response team (LERT) should be formed at local fire departments. The LERT should be well-

trained and well-equipped to deal with small scale and frequent local emergencies (90% of chemical incidents). 

At least 1 LERT per LCG or DCG must be available.

•	 The state has already planned five regional Emergency Response Centres (ERC) and four mini ERCs modelled on 
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the DPMC Ankleshwar in a PPP model. We recommend creation of specialist Regional Response Teams (RRT) at 

ERCs to augment LERT capacity as required.

•	 The State Emergency Response Team (SERT) will augment the capacity of RRT to provide qualified HAZMAT 

response for high-risk, high-volume, and thus, less frequent incidents that surpass the capacity of RRTs. SERT 

should be housed as a part of an agency or force where personnel are not transferred frequently because 

significant resources, training, and funds are invested in raising and building capacity of SERT and because SERT 

develops higher levels of skills through experience of working together as a team.  Therefore, it will be prudent 

not to lose such investment and asset to staff transfers. In discussion with GSDMA we have identified that the 

proposed SDRF would be most suitable for this purpose.

PLAN FOR TRAINING, EQUIPMENT AND RESOURCES FOR HAZMAT RESPONSE
A start of a good resource plan is recognition that “the emergency responders at all levels are an important community 

asset and they form the basis of the community’s response and resiliency to all chemical and industrial disasters”. 

Adequate knowledge and safe operations are imperative resources that need to be provided through training, teaming, 

equipments, tools, and supplies.  

This CDMP includes a resource plan for Police, Emergency Medical Services (GVK-EMRI 108 and other ambulances), Fire 

Departments and the recommended Local Emergency Response Teams (LERT’s), Regional Response Teams (RRTs) and the 

State Emergency Response Team (SERT). For effective response to any emergency including chemical emergencies, the 

state needs strong fire and emergency response capability as per SFAC recommendations.  Effective HAZMAT response 

capability can only be built on such fire and emergency response service capability.  Based on a recent assessment by 

NDRF, Gujarat has only 35% of the required number of fire stations and even in the existing fire stations, the shortage 

of manpower is more than 90%.  Therefore, this CDMP provides recommendations on building general capability of fire 

stations in addition to HAZMAT response capability and recommends that capability of fire stations be built as a precursor 

to building specialist HAZMAT response capability.

PUBLIC PRIVATE PARTNERSHIPS (PPP) FOR DISASTER RESPONSE
PPP allows us to combine the authority and resources of government with skills, technology and resources of the private 

agencies. Partnerships can also be formed between two public agencies to give structure to their joint training, resource 

sharing and other such plans instead of responding to ad-hoc cries for help. Some suggestions are:

•	 Expand mutual aid between large industries

•	 Replicate successful model of DPMC – Ankleshwar elsewhere

•	 Public private partnership to respond to road emergencies

•	 Forming mutual aid between neighbouring districts

•	 Improving preparedness of ports and forming mutual aid with corresponding DCG

•	 Improving preparedness of airport and forming mutual aid with DCG

•	 Improving preparedness of railways and forming mutual aid with DCG

STRENGTHENING OF RESPONSE MECHANISM
The following measures have been recommended to strengthen the response mechanism
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INCIDENT RESPONSE SYSTEM 
It is recommended to establish an Incident Response System (IRS) to provide a scalable and flexible response structure 

for different types and scales of chemical emergencies managed at different levels.  The IRS provides a system for all 

responsible parties – government authorities, industries, offsite response agencies, NGOs, private business, communities 

to participate and respond in a coordinated way. The IRS allows for one incident command structure to prioritize and 

accomplish multiple objectives. While this plan uses the guidelines for incidence response team structure at the local 

level as per NDMA guidelines on IRS, we make specific recommendations most suitable for chemical emergencies. 

ESTABLISH INCIDENT INTIMATION AND NOTIFICATION PROCESSES
Setting up an incident intimation system that can aid rapid response by public agencies without waiting for the incident 

to potentially become offsite is critical.  We have recommended that the industry notify a leak as per a quantitative 

criteria and proactively.  We suggest that LCR and DEOC be designated as official notification points for the occupier, but 

the occupier can additionally call police, 108, medical department and others for faster communication. SEOC will be 

notified by the DEOC as per the needs.

IMPROVING CONTROL ROOM MANAGEMENT
The control room is a critical asset for effective response. We have recommended strengthening of SEOC to do  

the following:

•	 Ability to receive and direct notification of emergency 

•	 Adequate equipment to ensure the self-sufficiency of the control room

•	 Avoiding conflicting agency-specific control rooms for coordinated response and better communication

•	 Establishing procedures for deactivation and demobilization of the local control room

•	 Additionally, communication among different stakeholders must be significantly improved through  state-wide 

communication plan and regular communication exercises. 

SITUATIONAL AWARENESS
•	 It is proposed to use the CAMEO software suite developed by the USEPA and NOAA for planning the response.  

•	 The use of the Emergency Response Guidebook (2012) is also recommended to provide quick and adequate 

information to first responders and others.  Basic training of users of ERG (2012) is necessary even though the 

guide is organized for easy understanding.  First responders will need a hard copy of the same translated in 

Gujarati.

•	 Situational awareness is not a one time but continuous activity. 

HIERARCHICAL HAZMAT RESPONSE SYSTEM 
A hierarchical Chemical Emergency Response team structure is proposed as follows:

•	 Level 1- The Local Emergency Response Team 

•	 Level 2 - The Regional Response Team 

•	 Level 3- The State Emergency Response Team 
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EMERGENCY PUBLIC INFORMATION
The community in immediate vicinity of a hazardous chemical unit may face very high levels of hazard within very short 

time in case of a chemical leak.  They should be immediately intimated through a public address system.  We recommend 

that such system be either in control of LCR or DEOR or the industry is authorized to warn the communities directly  

using sirens.

MASS CARE AND MANAGEMENT OF DEAD
Each district should identify appropriate structures or buildings to be used as emergency shelters following a chemical 

or industrial incident as well as develop capacity to manage a large number of fatalities through a plan and procedures 

to locate, activate, mobilize, and provide additional personnel, transportation, last rites, and temporary cold storage 

facilities for a mass fatality incident.

MEDICAL PREPAREDNESS FOR CHEMICAL EMERGENCIES
Medical preparedness is aimed to prepare medical and other authorities to develop capacities of first responders and 

upgrade infrastructure to the extent that they can handle a mass casualty event.

The following recommendations have been made: 

•	 Establish a Public Private Partnership model to augment  medical resources, considering that 70% of medical 

resources in the country lie within the private sector

•	 A chemical-specific medical management process  needs to be established for the treatment of exposed/

contaminated patients 

•	 Creation of a trained Medical First Responder (MFR) and  Quick Response Medical Team (QRMT)

•	 Work with EMS partner agencies to assess the possibility of tracking ambulances on a real-time basis. GVK-EMRI 

has developed these capabilities for 108 ambulances

•	 Creation of stationary decontamination facilities onsite as well and offsite in hospitals as well as mobile 

decontamination facilities. 

•	 Create uniform casualty profile  and classification of casualties	

•	 Up gradation of Poison Centres / toxicological laboratories/plan for on-site medical resource inventory 

•	 Stocking for antidotes and chemical casualty treatment kit onsite at \ MAH units, medical posts, ambulances, and 

earmarked health facilities

•	 Develop Crisis Management Plan at earmarked Hospitals.

RESPONSE 
The response plan detailed out in this report establishes a concept of operations and assigns specific functional responsibility 

to departments, agencies, and organizations within the Government of Gujarat for chemical and industrial disasters. It 

also provides for the systematic integration of emergency resources when activated on the basis of IRS suggested by NDMA 

guidelines. Furthermore, this document establishes a plan for coordination and support of local disaster operations.  It 

aims to establish a chain of command at the state level to direct the activation and deployment of Regional Response 

Teams (RRTs) and the State Emergency Response Team (SERT).

Chemical disasters can be classified per their scales as: Minor, Moderate, Major and Catastrophic.  Verifiable and 
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measurable criteria are developed to define these scales so that available and required resources can be assessed against 

these scales.

THE RESPONSE MECHANISM – RECOMMENDED PROTOCOL
TRIGGER MECHANISM - The occupier / manager of the establishment responsible for releasing or discharging a hazardous 

chemical will notify incident to the appropriate LCR (if available) and DEOC; the LCR and DEOC will be officially authorised 

to receive such notifications.  The DEOC or LCR will intimate the local response agencies.

FIRST RESPONSE AND SITUATION ASSESSMENT –Ideally the fire department will be the first on-scene response agency, 

but police, EMRI ambulances, or other public agencies may also reach the site first.  Irrespective, the agency who reaches 

first should determine a safe location for the Incident Command Post (ICP), gather all essential information, and report 

situation details to the LCR/DEOC. The LCR/DEOC will obtain MSDS for the leaked chemical from onsite plans of the 

industry or other sources to understand potential hazards, control measures, medical treatment, and other details.  First 

responders on site may use ERG 2012 guidebook to determine protective actions and safety precautions.  DEOC will seek 

help from SEOC if required (for example, if it is anticipated that support from RRT will be needed).

STAFFING AND ACTIVATES OF SEOC - On request from DEOC, the SEOC staff will decide whether and which members of 

SCG or others need to be convened at the SEOC to deal with the emergency situation. The SEOC is in support role because 

emergencies are always managed at local levels.

CONTROL AND PROTECTIVE ACTIONS THROUGH RESPONSE AGENCIES – Post intimation of emergency/ incident, the 

LERT will rush to the scene and assess if response by offsite agencies is required.  If yes, protective actions will be 

determined on basis of situational awareness.  If not, the LERT will stay on scene until the onsite personnel can effectively 

control the leak and LERT will leave after ascertaining that emergency is tackled.  

If off site response is required, the Incident Commander will determine the appropriate protective actions. The following 

hazard control protocol will be followed:

•	 Establish ICP

•	 The district collector (for DCG) or SDM (for LCG) should formally declare a chemical emergency is taking place if 

indeed this is the case

•	 Activation of emergency response teams  - LERT , Quick Response Medical Team (QRMT)  GVK-EMRI, fire fighters 

and police officers as per the pre-designated IRT

•	 Warn the public

•	 Secure the site

•	 Ensure Site Safety for effective chemical response through a Site Safety Plan

•	 Control Zones will be established by the IC

•	 Conduct Initial Reconnaissance

•	 Site entry and exit

•	 Provision of short term relief to public (if required).
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MEDICAL EMERGENCY RESPONSE PROTOCOL
RESPONSE CAPACITY ASSESSMENT AND PLANNING DURING RESPONSE - To be undertaken by the department of 

health to assess the deployment needs of resources from outside, based on preliminary findings.

ACTIVATION OF QRMT - The QRMT is activated immediately on intimation based on impact assessment of 

the hazard.

MEDICAL RESPONSE – This will include on scene care, care in transit and transfer to definitive care.  Key functions 

include triage, resuscitation and decontamination.

SEARCH AND RESCUE - In case of a chemical leak, sheltering in place and/or evaluation needs to be done as per the 

planning and specifics of the incidents that are unfolding.  However, once a chemical incident is in a phase where the first 

responder can in fact enter an affected area either using personal protective equipment or when the chemical cloud is of 

low enough concentration, search and rescue of affected population is a key task, search and rescue can be done by the 

police, medical and/or fire first responders.

ACTIVATION OF CRISIS MANAGEMENT AT HOSPITALS - In case of chemical disasters, the crisis management 

at a hospital shall be immediately activated by triggering in built mechanisms for prompt emergency 

medical response.

PROTOCOL FOR MEDICAL MANAGEMENT- The department of health should develop a chemical-specific medical 

management protocol for treating exposed patients. 

RAPID ASSESSMENT OF HEALTH CONSEQUENCES – A first assessment should be carried out within 24 hours following the 

emergency with a more comprehensive assessment carried out later. The DOH and GPCB should conduct this exercise.

PLAN FOR ANTIDOTES FOR CHEMICAL AGENT EXPOSURES - Responders must have antidotes, proper training on 

administration, and protective gear to save patients.

REQUISITION OF PHARMACEUTICAL STOCKPILE - It is assumed that a pharmaceutical stockpile is available in the state 

as per the antidotes plan provided to the GSDMA. The SEOC will coordinate with the DEOC so that stockpile assets can be 

efficiently received and distributed upon arrival at the site

VENDOR MANAGED INVENTORY - It is assumed that an appropriate VMI programme is established in the state to obtain 

additional supplies within 24 to 36 hours. 

PSYCHOSOCIAL CARE - In chemical emergencies, the psychological shocks in addition to actual exposure related 

complications pose a challenge.  

MEDICAL RESPONSE TO LONG TERM EFFECTS - In the post-disaster scenario some of the casualties may develop sequels 

due to chemical injuries. These cases may need regular follow-up, medical care, reconstructive surgery and rehabilitation.

RESPONSE TO HAZCHEM TRANSPORTATION EMERGENCIES 
The organization structure for response, concept of emergency operations, and roles and responsibility of key stakeholders 

remains almost the same in case of emergencies involving the transportation of hazardous chemicals.  The special 

considerations while responding to transportation emergencies are:
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PIPELINE TRANSPORTATION -  The initial notification may be done by the occupier/owner of the pipeline or by the local 

community or by the contractor who caused the damage to the pipeline.  Therefore, it is important that all pipelines 

nodes and routes clearly display the emergency contact information in case of any accident with the pipeline. Once the 

initial notification of an accident is obtained the response operations are similar to other chemical accidents. 

ROAD TRANSPORTATION- In case of an emergency involving a road tanker carrying hazardous chemical, the driver of 

the tanker is expected to be well-trained to handle emergency situations and have up-to-date contact information.  The 

notification will be done by the driver by calling DEOC (# 1077) and Local Police Station. The consigner and consignee 

may also make these calls.  The tanker must display emergency information panel and driver should carry the Transport 

Emergency Card or TREMCARD which has detailed instructions on response actions for fire, spillage or leakage. Driver 

should take protection actions by stopping traffic and general citizens from approaching the accident site until police 

arrive for help. The driver can try to stop the leak (if any) only if he is adequately trained and equipped to do so.  The 

police officer on scene will most likely be the first IC until a more qualified response team arrives.  The most important 

action by the police is to cordon off the site of the accident, divert and regulate traffic, and evacuate/shelter in place 

citizens in close proximity on a priority basis.  The ERG (2012) which has been developed primarily for response to 

chemical emergencies during road transport should be followed.  It is also important that untrained and unequipped first 

responders should not try to stop the leak or enter the hot zone and should instead wait for a qualified response.

RECOVERY
The recovery phase of disaster management involves disaster relief, or the provision of immediate shelter, life support 

and human needs to persons affected by, or responding to, a disaster. The broader disaster recovery involves the 

coordinated process of supporting affected communities in the reconstruction of the physical infrastructure, restoration 

of the economy and of the environment, and support for the emotional, social, and physical wellbeing of those affected. 

The recovery phase of a disaster is headed by State Relief Commissioner, Revenue department, Gujarat. The main aspects 

of recovery are grouped into four functions -

•	 Infrastructure

•	 Human –Social

•	 Economic and livelihood 

•	 Environment

It is important to acknowledge that the four functions of recovery overlap and recovery arrangements must reflect the 

inter-relationship between each of these functions.

TRANSITION FROM RESPONSE TO RECOVERY
As recovery activities commence within the response phase, the transition to recovery requires detailed planning and 

a hand over from disaster response operations to disaster recovery operation teams to ensure continuity of disaster 

operations.  The major steps taken during transition include –

1.	 Preliminary Damage Assessment

2.	 Identification of the type of public or individual aid and assistance necessary in an emergency declaration

3.	 Mobilization of essential resources to a temporary location of emergency mass care/Disaster recovery Centres

4.	 Deployment of community groups to the affected community areas for information dissemination.
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RECOVERY ACTIONS
In addition to the immediate actions, the following immediate and long term recovery actions are required 

•	 Counselling and rehabilitation of victims to address psychological impact

•	 Immediate financial relief to victims under the provision of the Public Liability Insurance Act, 1991

•	 Restoration and regeneration of the eco-system for the remediation of the affected environment

•	 Repair and reconstruction of damaged structures and services

•	 Accident investigation

•	 Payment of penalty and compensation or relief from the responsible industry, the Prime Minister’s Relief Fund, 

National Disaster Response Fund and the State Disaster Response Fund.

PLAN MAINTENANCE AND UPDATING
The State CDMP should be reviewed annually because we have recommended that the district offsite plans and CDMP be 

updated at least annually after the full scale district level offsite mock drill.  State CDMP is based on district CDMP and 

should make provisions for specific gaps and needs of the districts so that an annual review is necessary.  The updating 

of State CDMP can be necessary after specific instances such as post response to a state level chemical emergency which 

identifies any lack in response and thus a need to plan to avoid the same in future. 

This section of CDMP also includes formal approval of the plan from Chairman SCG (Chief Secretary) and CEO (GSDMA), 

and a table for record of change in the plan.  The plan should be shared with all concerned stakeholders with their 

undertaking that they would fulfil the responsibilities entrusted under the plan. All revisions and updating of the plan 

must be made in a participatory manner.  The quarterly meetings of SCG (as required by CAEPPR Rules) can be used for 

reviewing, updating and other relevant discussions.  
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INTRODUCTION1
As one of the most developed and industrialized states 

in India, Gujarat is also vulnerable to chemical and 

industrial hazards. Therefore, the State must build 

capacity for prevention, preparedness, response and 

recovery from chemical emergencies and disasters. While 

every chemical emergency does not lead to an offsite 

emergency, some of these emergencies can affect public 

and private infrastructure, the population at large, and 

the environment.  Safety provisions and other mitigation 

measures in the industry may reduce the probability, 

frequency, or severity of chemical emergencies, but the 

risk of such emergencies exists.  

Therefore, it is essential for the chemical industry, public 

agencies and departments, and citizens – to be prepared 

at all times.  While Gujarat has made significant progress 

in improving overall industrial safety and managing 

chemical emergencies, much more needs to be done to 

improve chemical emergency management especially 

when the vision is to prepare the state for rapid industrial 

growth while ensuring world class system for chemical 

disaster management.

This model state Chemical Disaster Management Plan 

(CDMP) is a result of the study commissioned by the 

Gujarat State Disaster Management Authority (GSDMA) to 

achieve international standards of prevention, mitigation, 

preparedness, and response to chemical emergencies. 

1.1	 PURPOSE
The purpose of this plan is to define the actions and roles 

necessary to provide a coordinated, qualified, and quick 

response for chemical and industrial disasters. This plan 

provides guidance to state agencies within Gujarat with a 

general concept of potential disaster assignments before, 

during, and following chemical disasters. It also provides 

for the systematic integration of emergency resources 

when activated on the basis of the IRS and the Incident 

Response Teams (IRT) is formed. 

1.2	 SCOPE AND OBJECTIVES
GSDMA has commissioned this project to prepare 

a chemical and industrial disaster management 

plan.  Specifically, the terms of reference seek that:

•	 Based on international best practices, prepare 

State level Disaster Management Plan for 

Chemical and Industrial Hazards. The Plan 

shall include measures for disaster prevention 

and mitigation, response, relief, post disaster 

rehabilitation and reconstruction. The Plan shall 

be developed on the basis of guidelines published 

by the National Disaster Management Authority 

(NDMA), Government of India and considering the 

existing State level plan prepared by Labour & 

Employment Department, Government of Gujarat

•	 Prepare a trigger mechanism for emergency 

quick response with the aim of implementing 

prevention & mitigation measures without any 

loss of time, with the primary objective of 

reduction to the extent possible human misery 

and loss of resources

•	 Take stock of infrastructure available to meet 

wide scale industrial accidents, and suggest 

types of equipment and organizational structures 

for not only prevention, but early detection and 

combating of industrial disasters

Currently, under MSIHC rules, state response plan and 

district offsite plans are being prepared in Gujarat. 

Gujarat is one of the first states to adopt 2010 National 

Guidelines for Offsite Emergency Plan by MoEF. The 

industrial safety is also being ensured as per Factories 

Rules by DISH.  However, GSDMA felt a need to prepare 

a “model” plan that is futuristic and aspires to meet 

international standards for effective chemical emergency 

management. Need for such a plan is acute given the high 

growth prospects of Gujarat and need for coordination of 

emergency response structure under MSIHC and CAEPPR 

Rules and DM Act and GSDM Act. GSDMA appointed a 

team of international consultants led by m/s PRESTELS to 

prepare a model state CDMP based on NDMA guidelines as 

well as meeting the international norms with an objective 

of rapid and effective response to chemical emergencies 

to save lives, environment and property.  
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1.3     APPROACH TO PREPARATION OF STATE 
CDMP
The international consultant team appointed by GSDMA 

has prepared the CDMP in a participatory and modular 

approach.  The following reports developed as a part 

of preparatory modules under the contract with GSDMA 

provide the basis for the State CDMP:

Module 1

1.	 Capability assessment and gap analysis

2.	 Vulnerability assessment 

3.	 Antidotes plan

4.	 Synchronization between onsite and offsite plans

Module 2

1.	 Improvement in response mechanism

2.	 Community sensitization strategy

3.	 Performance improvement of DISH, PESO and CEI

4.	 GIS based database system for chemical disaster 

management

All these interim reports were prepared in participatory 

manner by inclusion of all key stakeholders and provide 

much more in-depth information than that summarized in 

this state CDMP.  The purpose of state CDMP is not to provide 

a page heavy report by consolidating all information but 

to provide a “plan” that will help us identify what must be 

done to achieve high level of preparedness and capability.  

The required information for preparing the reports was 

collected from secondary data provided by various 

agencies, one-on-one interviews, group interviews, 

workshops, and organizational assessments by experts.  

In addition, the study team has built upon the State 

Chemical Emergency Response Plan prepared by the State 

Crisis Group in 2008.  The study team has also considered 

NDMA guidelines in preparation of the plan.  This CDMP 

is not an attempt to replace the available state response 

plan that is based on current realities, but it is a plan to 

achieve international levels of preparedness considering 

the existing administrative and legal set up in India.  The 

recommendations here in range from easy short term 

solutions to complex longer term strategies. This CDMP 

was discussed with all stakeholders and their comments 

were incorporated

1.4    DIFFERENCE AND SYNERGIES BETWEEN 
CDMP AND OFFSITE PLANS
MOEF took the leadership in setting up legal and 

institutional framework for managing chemical 

emergencies in industries through MSIHC Rules (1989) 

and CEAPPR Rules (1996) for more than two decades 

following the Bhopal Tragedy.  One of the instruments 

for chemical management is offsite emergency plan 

by DCG and SCG.  It is highly credible that MOEF has 

been effective in making such plans based on realities 

on the ground.  However, the DM Act (2005) and GSDM 

Act (2003) were the paradigm shift in management of 

disasters in the country, including chemical disasters.

DM Act (2005) and GSDM Act (2003) envision “All 

Hazard” concept to disaster management. These acts 

also mandated creation of state and district (and 

local) disaster management authorities.  In some ways, 

this created a parallel structure to manage chemical 

emergencies, but in other ways these authorities or 

the crisis groups under MSIHC are not the response 

agencies themselves.  Therefore, the responsibility 

for response is still with individual departments.  DM 

Acts also required preparation of DMP that consider the 

entire cycle of Prevention and Mitigation, Preparedness, 

Response, Recovery and Rehabilitation. On other hand, 

offsite plan under MSIHC Rules focus on response to 

chemical emergencies and preparedness to provide such 

response.  The offsite plan thus included information that 

must be readily available during response to a chemical 

emergency, but offsite plans do not provide a “plan” to 

take a comprehensive approach to disaster management.  

While, nothing in MSIHC Rules stops the offsite from 

being developed in to a comprehensive plan for disaster 

management, the fact is that the newer DM Act use 

the term DMP to distinguish itself from Offsite Plan.  

As demonstrated in Figure 1 below, ideally an offsite 

plan can be an element of a more comprehensive DMP.

 

1.5    HIERARCHY AND RELATIONSHIP OF THE 
PLANS
MSIHC Rules 1989, CEAPPR Rules 1996, GSDM Act 2003, 

and DM Act 2005 recognize that disaster management is 

a participatory and bottom-up process.  Therefore, all 

INTRODUCTION1
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these Acts and Rules can work together to achieve the 

desired level of planning and preparedness.  As depicted 

in Figure 2, the onsite plan of the industry prepared under 

MSIHC Rules is the most important and basic element.  

The DCG offsite plan (and thus District CDMP) is based on 

the information contained in the onsite plans.  

The state and national level plans are based on the 

information in district plans.  For example, the onsite 

plans identify emergency scenarios which have potential 

for offsite consequences and thus need the assistance 

of offsite agencies at the local level.  The local (LCG) 

or district level (DCG) plans for assistance to industries 

and identify scenarios that cannot be managed at local or 

district levels and must be scaled up to regional or state 

level.  The state level plan provides for assistance to the 

district and also identifies scenarios which need national 

assistance.  Each plan has procedures to request higher 

levels of assistance.

The CDMP assigns roles to different offsite response agency 

and government departments.  These offsite agencies 

and state departments need to develop Preparedness 

Action Plans to develop their capacity and preparedness 

commensurate with their own roles and responsibilities. 

1.6    COORDINATING STRUCTURES UNDER 
CAEPPR RULES AND DM ACTS
MSIHC Rules and DM Act both provide for a different 

mechanism to plan for and respond to chemical disasters, 

but both assign the chief secretary and district collector a 

pivotal role in planning and response as shown in Figure 3.

The chief secretary is the chairman of SCG under CAEPPR 

Rules as well as a designated member of GSDMA under 

DM Act and GSDM Act. The CEO of GSDMA can also be a 

member of state crisis group which ensures coordination 

of the structures at the state level.  The District Collector 

(DC) is assigned the chairmanship for both the DCG and 

DDMA under CAEPPR Rules and DM Acts.  Therefore, he is 

INTRODUCTION1
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the appellate district emergency authority at the district 

level and the coordination between these two structures 

is automatically achieved at the district and LCG levels. 

However, the Incident Response System recommended by 

NDMA requires appointment of Incident Commander (IC) to 

manage all response related activities and he is appointed 

by the DC who is designated as Responsible Officer (RO) 

under the IRS.  This new terminology can create some 

confusion because MSIHC has defined “similar sounding” 

roles for incident controller and district emergency 

authority.  Incident controller is at the unit level and 

responsible for managing the response activities there 

whereas the incident commander manages the entre 

response operation when the emergency is offsite.  The 

IC can in fact be the incident controller if the RO has 

appointed him as such.  Further the RO and the DEA are 

both the district collector at district level, but the DC may 

appoint the IC to manage the response activities under 

his authority. At state level the chief secretary is the 

Responsible Officer under IRS and can designated a state 

level IC in case the emergency has to be managed by state 

level assets. In spite of these confusing terminologies, it 

must be noted that the IRS is an advanced emergency 

organization structure that is scalable, flexible and 

unified under one command for effective response.  More 

discussion of IRS is provided later.

INTRODUCTION1

Figure 3.  Coordination of Structures under DM Act 2005 and CAEPPR Rules 1996.

Figure2.  Bottom-up approach to the development of the Disaster Management Plan
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1.7    LOCAL RESPONSE TO CHEMICAL 
DISASTERS – EMERGENCY ORGANISATION 
STRUCTURE 
Although the regional, state and national agencies can 

provide assistance, the response to a chemical disaster is 

always local. LCG is the lowest level of group available at 

industrial cluster level whereas DCG is the next level of 

response.  Often LCGs are not available in which case the 

DCG level is the lowest level of response.  As per DM Act 

2005, the local authorities and Panchayati Raj Institutions 

can plan for, prepare, and respond to emergencies.  

Therefore, even Taluka or block level administration can 

prepare for and co-ordinate the response to chemical 

emergencies, provided Taluka level CDMPs are prepared 

including management of Chemical Disasters, although 

such plans are not currently available.

The stakeholders for chemical disaster management at 

the state and district level have been categorised into 

agencies responsible for planning and co-ordination and 

agencies responsible for response. While a majority 

of the agencies /teams/groups exist, some additional 

ones are already planned in Gujarat and some new ones 

are proposed in this CDMP.  Table 1 lists these agencies 

with their roles in Disaster Management. Details of their 

roles and responsibilities are included in the subsequent 

chapters.  The composition of the SCG, DCG and LCG are 

illustrated in Figure 4 and 5 and 6 respectively.

As per the CAEPPR Rules, the role of the SCG is  

as follows:

1.	 Be the apex body in the state to deal with 

major chemical accidents and to provide expert 

guidance for handling major chemical accidents

2.	 Assist the State Government in the planning, 

preparedness and mitigation of major chemical 

accidents in the State

3.	 Assist the State Government in managing 

chemical accidents at a site

4.	 Continuously monitor the post-accident situation 

arising out of a major chemical accident in 

the State and forward a report to the Central  

Crisis group

5.	 Review all district off-site emergency plans in the 

State for its adequacy and forward a report to 

the Central Crisis Group

6.	 Review the progress report submitted by the 

District Crisis groups

7.	 Respond to queries addressed to it by the District 

Crisis groups

8.	 Publish a list of experts and officials in the State 

who are concerned with the management of 

chemical accidents.

As per CAEPPR Rules, the role of DCG is the following:

1.	 Assist in the preparation of the district off-site 

emergency plan

2.	 Review all the on-site emergency plans prepared 

by the occupier of Major Accident Hazards 

installation for the preparation of the district off-

site emergency plan

3.	 Assist the district administration in the 

management of chemical accidents at a site lying 

within the district

4.	 Continuously monitor every chemical accident

5.	 Ensure continuous information flow from 

the district to the Centre and State Cri-

sis Group regarding accident situation and  

mitigation efforts

6.	 Forward a report of the chemicals accident 

within fifteen days to the State Crisis Groups

7.	 Conduct at least one full scale mock-

drill of a chemical accident at a site each 

year and forward a report of the strength 

and the weakness of the plan to the State  

Crisis Group.

The role of LCG as per CAEPPR Rules is to:

1.	 Prepare local emergency plan for the  

industrial pocket

2.	 Ensure dovetailing of the local emergency plan 

with the district off-site emergency plan

3.	 Train personnel involved in chemical accident 

management

4.	 Educate the population, likely to be affected in 

INTRODUCTION1
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a chemical accident, about the remedies and 

existing preparedness in the area

5.	 Conduct at least one full scale mock-drill of a 

chemical accident at a site every six months and 

forward a report to the District Crisis Group

6.	 Respond to all public inquires on the subject.

It is thus clear that LCG is predominantly a planning and 

preparedness related committee whereas DCG is not 

only planning and preparedness but also an emergency 

response management committee.  However, none 

of them is the response agencies per se but includes 

members that are response agencies.  This CDMP has 

recommended building government capability to have 

qualified HAZMAT response at the disposal of the local, 

district and state administration, and not relying entirely 

on the industry.  This CDMP also envision organization as 

per IRS recommended by NDMA.  

While the proposed emergency organization as per IRS 

is discussed later, we wish to right now address that the 

existing structures of LCG and DCG are not in conflict 

with IRS, and in fact quite synergistic. The IRS is not 

prescriptive about who must play which role but only 

suggestive so that the state administration can for itself 

decide which agency or person is best suited for a given 

role.  In fact even industry personnel can be given a role 

in IRS just as they are in SCG.  However, IRS provides 

additional advantage of being scalable by including 

additional and higher levels of response in the command 

structure, being flexible by transferring command and 

other sections to qualified people as scale and nature of 

emergency changes, and with a unified command so that 

there is one authorized, and accountable (technically 

qualified) incident commander. 

1.8    LEGAL AND POLICY FRAMEWORK FOR 
DISASTER MANAGEMENT PLAN 

The Manufacture, Storage and Import of Hazardous 

Chemicals (MSIHC) Rules, 1989 and the Chemical Accidents 

(Emergency Planning, Preparedness and Response) 

(CAEPPR) Rules, 1996 provide a statutory structure for 

controlling major hazards posed by hazardous chemicals.  

These rules provide the structure for responding to 

chemical emergencies. The onsite plans prepared by the 

Major Accident Hazard (MAH) installation as per Rule 13(1) 

of MSIHC Rules provide vital information for the offsite 

plan to be prepared under Rule 14(1).

In 2005, the Disaster Management Act (DM Act) was 

enacted. The Gujarat State Disaster Management 

Act, 2003 (GSDM Act, 2003) was enacted before the 

national DM Act, 2005.  Both these acts are a paradigm 

shift from response centric planning to a proactive 

prevention and mitigation, preparedness, and response 

and recovery driven plan.  The scope of these acts 

includes chemical and industrial emergencies as well as 

man made disasters.  As discussed in Section 1.3, the 

offsite plan required to be prepared as per MSIHC rules 

can be a part of CDMP prepared as per DM Act 2005 and 

GSDM Act 2003. 

The above acts and rules are supported by several 

technical regulations such as the Gujarat Factories Rules, 

PNGRB Rules, Dock Safety Rules and others to improve the 

overall safety performance of the industry.  MSIHC rules 

are also notified under the Gujarat Factories Rule, which 

can potentially give powers to DISH to extend these rules 

to all factories and not only MAH units.  

1.8.1    LEGAL AUTHORITY
This plan derives its authority from the following acts and 

rules:

ACTS:
•	 The Factories Act, 1948, as amended in 1976 and 

1987

•	 The Environment (Protection) Act, 1986

•	 Disaster Management Act, 2005

•	 The Public Liability Insurance Act, 1991 as 

amended in 1992

•	 The National Environment Tribunal Act, 1995

•	 Gujarat State Disaster Management Authority 

Act, 2003

•	 The Explosive Act, 1884

•	 The Petroleum Act, 1934

•	 Electricity Act, 2003

•	 Dock Workers (Safety, Health & Welfare) 

Act, 1986.

INTRODUCTION1
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RULES:
•	 The Gujarat Factories Rules 1963 under the 

Factories Act, 1948 as amended in 1995

•	 The Manufacture, Storage and Import of 

Hazardous Chemicals Rules, 1989 as amended in 

1994, 2000 and 2004

•	 The Public Liability Insurance Rules, 1991 as 

amended in 1992

•	 The Chemical Accidents (Emergency Planning, 

Preparedness and Response) Rules, 1996

•	 Explosive Rules, 2008

•	 Central Motor Vehicles Rules, 1989

•	 Hazardous Wastes (Management, Handling and 

Transbounary Movement) Rules, 2008.

1.8.2     KEY REGULATORY BODIES
The primary responsibility for dealing with chemical 

emergencies lies with the following: 

Government of India:  The Ministry of Environment and 

Forests has been designated as the nodal ministry for 

chemical accidents.

GOVERNMENT OF GUJARAT:
•	 Gujarat State Disaster Management Authority 

Under DM Act 2005 and GSDM Act 2003

•	 The Department of Labour and Employment via 

the Directorate of Industrial Safety and Health 

under MSIHC Rules

•	 The other regulatory authorities who are given 

a role in enforcing MSIHC Rules are the Chief 

Inspector of Dock Safety, appointed under the 

Dock Workers (Safety Health and Welfare) Act, 

1986, the Chief Inspector of Mines, appointed 

under the Mines Act, 1952, the Atomic Energy 

Regulatory Board, appointed under Atomic Energy 

Act, 1972, and the Chief Controller of Explosives 

(now known as PESO), appointed under the Indian 

Explosives Act and Rules, 1983.

1.9    ORGANIZATION OF THE PLAN
Chapter one of this plan is the introduction to the 

background, need and processes of developing this State 

Chemical DMP.  Chapter two describes the chemical 

hazards existing in the State with a brief synopsis 

of risks and vulnerability. Chapter three summarizes 

key recommendations for prevention and mitigation.  

Chapter four provides key recommendations to improve 

the preparedness to respond to chemical disasters.  

Chapter five is the response plan which is based on 

the assumption that the preparedness level as per 

chapter four is achieved.  Chapter six summarizes 

key recommendations and activities for recovery and 

reconstruction post chemical disasters. Chapter seven 

describes the management and maintenance of this CDMP.

INTRODUCTION1
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INTRODUCTION1

STATE DISTRICT

POLICY FORMULATION 
/REGULATION/

ENFORCEMENT

DISH

GSDMA

GPCB

PNGRB

Western Railways

PESO

CEI,

DOT

GMB

Airport Authority of India

District and regional level 

representatives of above 

organizations

PLANNING / 
CO-ORDINATION /

CAPACITY BUILDING/
TRAINING

DISH

GSDMA

State Crisis Group (SCG)

GIDC

PESO

Dept of Transportation

GMB

Airport Authority of India
ERC

DCG

LCG

DDMA

RESPONSE 
CO-ORDINATION AND 
COMMUNICATIONS

SEOC
ERC
SDRF

As per IRS: Establish Incident Command 
Post (ICP) near emergency site.  

Primary response from ICP.  Establishes 
communication with DEOC

District Emergency Operations Centre 

(DEOC )

FIRST/PRIMARY  
RESPONSE

SDRF

SERT
RRT at ERC

Fire Services

Medical Services (108)

Police Dept

LERT attached to local fire station 
(qualified HAZMAT response)

Fire, medical and Police, or others as per 
IRT under command of IC

Quick Response Medical Team (QRMT)

SUPPORT IN RESPONSE, 
AND RECOVERY AND 

REHAB

Department of Health

Dept of Industries and Mines

Public Works department

GPCB

Dept of Animal Husbandry

Department of Agriculture

Dept of Transportation

Ministry of Railways

Traffic Police

Dept of Transportation

Dept of Revenue/ Relief Commissioner / 

Collector’s office as main coordinator.

District Level representatives of the 

State level Agencies

IRT can be formed under IRS even for 
immediate recovery phase which is an 

extension of response

Table 1.  Stakeholder Roles in Disaster Management and Response

LEGEND:  Existing Organizations, Planned Organizations in Gujarat, Newly Recommended in this CDMP
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Figure 4. Composition of State Crisis Group

SECRETARY (ENVIRONMENT) MEMBER

SECRETARY (HEALTH)

SECRETARY (INDUSTRIES)

SECRETARY (PUBLIC HEALTH ENGG)

SECRETARY (INDUSTRIES & MINES)

CHAIRMAN, STATE POLLUTION CONTROL BOARD

4-EXPERTS (INDUSTRIAL SAFETY & HEALTH) TO BE NOMINATED BY THE STATE GOVERNMENT

SECRETARY / COMMISSIONER  (TRANSPORT)

DIRECTOR (INDUSTRIAL SAFETY)

FIRE CHIEF

COMMISSIONER OF POLICE

ONE REPRESENTATIVE FROM THE INDUSTRY TO BE NOMINATED BY THE STATE GOVERNMENT
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DISTRICT EMERGENCY OFFICER MEMBER

CHIEF FIRE OFFICER

DISTRICT INFORMATION OFFICER

CONTROLLER OF EXPLOSIVES

CHIEF, CIVIL DEFENCE

ONE REPRESENTATIVE OF TRADE UNIONS TO BE NOMINATED BY THE DISTRICT COLLECTOR 

DEPUTY SUPERINTENDENT OF POLICE

DISTRICT HEALTH OFFICER/CHIEF MEDICAL OFFICER

COMMISSIONER, MUNICIPAL CORPORATIONS

ONE REPRESENTATIVE OF INDUSTRY TO BE NOMINATED BY THE DISTRICT COLLECTOR 

REPRESENTATIVE OF POLLUTION CONTROL BOARD

DISTRICT AGRICULTURE OFFICER

GM TELECOM

4 EXPERTS (INDUSTRIAL SAFETY & HEALTH) TO BE NOMINATED BY THE DISTRICT COLLECTOR

COMMISSIONER (TRANSPORT)

CHAIR-PERSON/MEMBER-SECRETARY OF LOCAL CRISIS GROUPS

INTRODUCTION1

Figure 5.  Composition of District Crisis Group
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Inspector of Factories[Member Secretary]

Industries in the District / Member Industrial area /  industrial pocket

Transporters of Hazardous Chemicals  (2 Numbers)

Fire Officer

Station House Officer (Police)

Block Development Officer

One Representative of Civil Defense

Primary Health Officer

Editor of Local Newspaper

Community Leader / Sarpanch / Village Pradhan nominated by Chairperson

One Representative of Non-Government Orgnisation to be nominated by the chair person

Two Doctors eminent in the Local Area to be nominated by the Chairperson

Two Social workers to be nominated by the Chairperson

SUB-DIVISIONAL MAGISTRATE (SDM)

Figure 6.  Composition of a Local Crisis Group

INTRODUCTION1
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HAZARD ANALYSIS AND VULNERABILITY 
ASSESSMENT

2

2.1    HAZARD IDENTIFICATION
2.1.1    AN OVERVIEW OF THE INDUSTRIAL 
HAZARDS IN GUJARAT
Gujarat faces not only natural hazards such as cyclones, 

earthquakes, flooding, tsunamis, and storm surges, 

but also man made hazards due to industrialization of 

the state.  The proximity to international borders also 

makes chemical terrorism a possible source of chemical 

disasters in the state. The chemical industry occupies a 

pre-eminent position in the industrial sector of Gujarat, 

contributing to more than 40% of industrial output.  

Almost the entire range of chemical process industry 

exists in Gujarat, including hydrocarbon processing/

refining products, petrochemicals-polymers and man-

made fibres, fertilizers, health care products, plant 

protection chemicals, dyes, pigments and intermediates, 

fine chemicals, surface coating products, salt and salt-

based products, ceramics, glass, cement, vegetable oils, 

fats and detergents.  More than 50% of new investments 

in the state are in chemical and petrochemical sectors.  

Currently, Gujarat has 36,179 factories registered under 

the factories act
2
. Out of these 25,206 are working as of 

January, 2011. Based on the chemical database provided 

to us by DISH, currently there are 380 MAH, 1019 Type-A 

and 758 Type-B industries
3
. Out of these 41 MAH, 173 

Type-A, 232 Type-B are closed. 

A stretch of 400 kilometres from Ahmedabad to Vapi is 

known as the “Golden Corridor.”  In the Bharuch district, 

Ankleshwar, situated on the Narmada estuary, is Asia’s 

largest chemical zone.  To support the rapid development 

of the textile industry in the state post-independence, 

a large integrated chemical complex came up at Atul in 

Valsad district. The discovery of oil and gas in Ankleshwar 

and the surrounding areas led to the building of Gujarat 

Refinery Ltd.  The downstream units in the form of 

petrochemical complex (IPCL) and fertilizer complex 

(GSFC) at Vadodara were logical steps in producing value 

added indigenous products. The major hydrocarbon 

complexes are located in Vadodara, Bharuch, Surat, and 

Jamnagar districts. These include Gujarat Refinery, Indian 

Petrochemicals Ltd. and Gujarat State Fertilizer Co. along 

with several downstream units in the Jawaharnagar (Koyali) 

petrochemical complex area; fertilizer plants at Vadodara, 

Hazira, Bharuch, Kalol, and Kandla, and petrochemical 

complexes at Vadodara, Dahej, Hazira, and Jamnagar. 

The caustic/chlorine manufacturing plants are located 

in Mithapur, Veraval, Surendranagar, Vadodara, Dahej, 

Jhagadia, and Atul.  Toxic chemicals such as cyanides 

are produced in GACL Baroda, Cyanides & Chemicals at 

Olpad (Surat District).  The refinery and the petrochemical 

complex triggered the development of small and medium 

scale chemical industries for the production of chemicals 

first in Nandesari, followed by Vapi, Vatva, Ankleshwar, 

and other places.   

In addition to the manufacturing industries, there is 

significant infrastructure for handling chemicals such as 

pipelines, transportation (rail and road), and isolated 

storages. A cross-country 2300 Km Hazira-Bijapur-

Jagdishpur (HBJ) gas pipeline originates from Hazira. A 

hydrocarbon supply pipeline runs from Kandla to Bhatinda 

(Punjab).  A pipeline network of more than 17000 

kilometres of oil and gas pipeline is present in the state.  

Major LNG terminals are proposed at Pipavav, Dahej and 

Hazira, which would necessitate laying of long cross-

country pipelines for carrying natural gas. The crude oil 

carrying pipelines include Salaya-Mathura, Viramgam-

Vadodara, and those proposed from Mundra to Punjab 

State. The petroleum products carrying pipelines include 

Vadodara-Sabarmati, Kandla-Bhatinda and Jamnagar-

Kandla (off-shore).  Railways, state highways and national 

highways running through the state carry chemical cargo 

that originates in or transits through the state.  There 

are several isolated storages mainly at Vadodara, Kheda, 

Sanand, Bavla, Rajkot, and Bhavnagar. Gujarat also has 

2
www.labourandemployment.gov.in/dish/statistics/factories/office_wisehtm.  Accessed on 15 March 2012  

3
As per MSIHC Rule 2 (ja), isolated storage and industrial activity at a site handling hazardous chemicals equal to or 

in excess of threshold quantities specified in column 3 of schedule 2 and 3 are known as MAH installations. Quantities 
handled below the threshold quantity as mentioned above are known to be Type ‘A’ industries. Handling of hazardous 
solvents and highly inflammable liquids are known to be Type ‘B’ industries. (communication with Assistant Director DISH) 
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several airports that not only store aviation fuel but may 

also hold hazardous chemical cargo.  Several defence 

and nuclear installations in the state also pose the risk of 

chemical emergencies.

Because most of Gujarat faces earthquake risk, chemical 

industries are often situated in earthquake prone regions.  

Port based industries can face the risk of tsunami, 

storm surge and flooding as well.  Therefore, the state 

is also vulnerable to chemical or industrial disasters 

as an aftermath of a natural disaster.  For example, 

Kandla cyclone of 1998 affected oil terminals, jetties, 

transportation facilities, factories, buildings, warehouses, 

and storage tanks.  There have been reports of chemical 

spill in Kandla port in the wake of January 26 earthquake 

in 2001.

2.1.2  DESCRIPTION OF CHEMICAL HAZARDS
The three principal types of hazards associated with 

chemical emergencies are fires, explosions, and toxic 

releases that affect the population and environment. 

Additional hazards include chemical spillage or spill over. 

Chemical corrosion too can cause damage to property 

and sometimes life.  Chemical emergency or disaster can 

involve one or more of these hazards as described below.

2.1.2.1 FIRE HAZARD
Fires occur in industry more frequently than explosions 

and toxic releases. However, the consequences in terms 

of loss of life are generally less because a fire allows some 

time for people to escape and physical protection against 

it may be available.  The effects of a fire on people 

usually take the form of skin burns due to exposure to 

thermal radiation. The severity of burns depends on the 

duration of exposure and the intensity of the heat. Heat 

radiation is inversely proportional to the square of the 

distance from the source. 

There are several properties that measure how readily—

that is, how easily—a chemical will catch on fire.  The 

more volatile a chemical is, the faster it evaporates, and 

the quicker a flammable vapour cloud is formed. The flash 

point is the lowest temperature where a flammable liquid 

will evaporate enough to catch on fire if an ignition source 

is present. The lower the flash point, the easier it is for a 

fire to start.  Flammability limits, also known as the Lower 

Explosive Limit (LEL) and the Upper Explosive Limit (UEL), 

are the concentration boundaries of the flammable area 

of a vapour cloud. A chemical will burn only if its fuel-air 

concentration is between the LEL and the UEL.  To some 

extent, these properties are inter-related. Chemicals that 

are highly volatile and have a low flash point will usually 

also have a low LEL.

Once the chemical catches on fire, three things need to be 

present to keep the fire going: fuel (the chemical vapour), 

oxygen, and heat. This is often referred to as the fuel 

triangle. If any one of those components is eliminated, 

then the fire will stop burning.

Like other reactions, a fire can also generate by-

products—smoke, soot, ash, and new chemicals formed 

in the reaction. Some of these reaction by-products can 

be hazardous themselves. For example, the combustion 

of polyurethane foam gives off cyanides fumes. In 

chemical industries, the following types of fire scenarios  

are possible:

Jet fires occur when a flammable liquid or gas is ignited 

after its release from a pressurized, punctured vessel or 

pipe. The pressure of release generates a long flame, 

which is stable under most conditions. Typically, jet fires 

have a length less than 50 meters and thus typically 

stay confined onsite.  However, if this jet impinges on 

a neighbouring tank then that tank ruptures under heat 

stress or BLEVE.  Therefore, it is important to control jet 

fires to avoid domino effects.  In case of jet fire, it will be 

prudent to keep the neighbouring tanks and the burning 

tank cool by water spray only if water is indicated safe to 

use for the unfolding scenario.

A pool fire occurs on ignition of an accumulation of liquid 

as a pool on the ground or on water or another liquid.  

Pool fire diameters are usually confined to the Dyke area 

of the tank or tank farms.  Pool fires can give rise to BLEVE 

under certain conditions. Pool fires in large tank farms 

can result in a major disaster by a cascading / domino 

effect. The IOC Jaipur fire of 2009 is an example of a  

pool fire.

A flash fire occurs when a cloud of flammable gas and 

HAZARD ANALYSIS AND VULNERABILITY ASSESSMENT2
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air is ignited. Usually, flash fire or vapour cloud explosion 

results depending upon the spread of flame post ignition 

and environmental conditions. In reality, it is difficult to 

predict whether a flash fire or VCE will happen. In a flash 

fire, within a few second of ignition the flame spreads 

both upwind and downwind of the ignition source. The 

duration of this fire is very short, but it can give rise to 

secondary fires that may take longer to control. A capable 

fire department should be able to respond to such 

secondary fires (these are not chemical emergencies but 

a domino effect).

Fireballs are a rapid turbulent combustion of fuel, usually 

in the form of a rising and expanding radiant ball of flame.  

When a jet fire or pool fire impinges on a vessel containing 

pressure-liquefied gas, the pressure in the vessel rises 

and the vessel wall weakens ultimately resulting in 

catastrophic failure of the vessel. This phenomenon is 

known as a Boiling Liquid Expanding Vapour Explosion 

(BLEVE).  Although the duration of the heat pulse from 

a fireball is typically less than 30 seconds, the damage 

potential is high due to the fireball’s massive surface 

thermal radiation emissive power. A fireball can also 

be expected to cause significant overpressures (blast). 

However, the thermal radiation generally results in higher 

damage of life and property and thus included as a threat 

scenario for BLEVE.

2.1.2.2 EXPLOSION HAZARD
Explosions are caused when a mixture of air and fuel 

gets ignited.  Depending upon the characteristics of the 

explosive vapour, the ignition may also result in a flash 

fire.  The Vapour Cloud Explosion (VCE) can be unconfined 

or confined.  Confined explosions occur within some form 

of containment (e.g. vessels, pipe work), or in less obvious 

situations (e.g. between buildings), while unconfined 

explosions can occur in open air.

It is sometimes difficult to make a distinction between 

a fire and an explosion. Often an explosion is followed 

by a fire, with damage and casualties being caused by 

both. Probably the greatest danger arises from the sudden 

massive release of flammable material producing a large 

cloud of flammable and possibly explosive vapour. If 

this cloud were ignited, the effects would depend on a 

number of factors including wind speed and the degree 

of dilution of the cloud with air. It could lead to large 

number of casualties and damage both onsite and beyond. 

However, the effects are generally limited to less than 

300-400 meters.

2.1.2.3 TOXIC HAZARD
Continuous or sudden releases of toxic vapours have the 

potential to cause death and severe injuries at a much 

greater distance. In theory, such a release could produce 

lethal concentrations at several kilometres from the point 

of release. In practice, the actual number of casualties 

depends on the meteorological conditions, density of 

population in the path of the cloud, and the effectiveness 

of the emergency arrangements. Toxic materials can also 

be carried considerable distances by water. Their release 

into the public sewerage system, rivers, canals and other 

water courses, either directly, or through contaminated 

water used in fire fighting, can result in serious threats to 

public health.

While fire and explosion hazards can be controlled and 

responded by basic (but capable) fire resource capability.  

However, response to toxic leaks needs specialist training, 

equipment, and procedures.  We have recommended 

creation of HAZMAT teams (at local, regional and state 

levels) to respond to all types of chemical emergencies 

including toxic.

2.1.3  ENVIRONMENTAL CONSEQUENCES
The possible environmental consequences of a chemical 

emergency include:

•	 The release into the atmosphere of toxic or 

corrosive gases, aerosols or particulate materials 

which could ultimately harm the aerial, terrestrial 

or aquatic environments 

•	 The release of liquids or solids which could 

adversely affect land or water courses and the 

flora and fauna therein 

•	 Fires or explosions causing damage to buildings or 

natural environment

•	 The effects of environmental impact can be 

direct or indirect, immediate or delayed, 

temporary or persistent. The persistent effects 

are of particular importance, such as damage 

caused to habitats by fire.

HAZARD ANALYSIS AND VULNERABILITY ASSESSMENT2
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2.1.4    MEDICAL CONSEQUENCE OF CHEMICAL 
EXPOSURE
Human exposure to chemical releases can occur through 

air, food and drink, water or direct dermal contact with 

the chemical.  Epidemiologists need to be aware that 

apparently inexplicable disease outbreaks may be the 

first evidence of a toxic release into the community.  

Chemical-induced disorders can manifest themselves in 

any organ system. Because the body has only a limited 

repertoire of disease responses, the signs and symptoms 

may resemble diseases arising from other causes. Unless 

the disorder is highly specific to the particular agent, 

epidemiological studies may be necessary to determine 

whether the occurrence of a disease in a population has 

increased as a result of chemical exposure. In general, 

the adverse responses to toxic exposures may be: 

1.	 Effects that are local or arise at the site of contact 

with the chemical, such as broncho-constriction 

from respiratory irritants or irritation of the skin 

and eyes by irritant gases

2.	 Effects that are systemic or affect organ systems 

remote from the site of  absorption, such as 

depression of the central nervous system from 

the absorption of solvents through the skin, or 

necrosis of the liver from the inhalation of carbon 

tetrachloride 

3.	 Effects on mental health arising from real 

or perceived releases, which depend on the 

psychological stress associated with an incident.

The timing of the adverse health effects after exposure 

may vary. 

1.	 Acute effects appear within seconds or minutes, 

and include eye irritation, broncho-constriction 

or pulmonary oedema

2.	 Sub-chronic effects appear within hours or days, 

and include delayed pulmonary oedema from 

phosgene, or renal failure in arsenic poisoning

3.	 Chronic effects appear weeks to years after 

exposure. These may be of the greatest concern in 

an incident, even in the absence of any casualties 

with acute or sub-chronic effects, and may 

include cancer and reproductive abnormalities.

2.1.5  CLASSIFICATION OF SCALE OF DISASTERS
One of the ways of classifying chemical disaster is by the 

consequences according to the provisions of Manufacture, 

Storage and Import of Hazardous Chemicals, Rules 1989. 

Table 2 classifies chemical disasters as minor, moderate, 

major and catastrophic based on the consequence as per 

USEPA criteria. These classifications are useful for response 

capacity assessment and also help in standardizing 

definition of scale of disasters.  This classification is 

different than NDMA levels of emergency (Levels 0 to 3) 

discussed in the next section.	

2.1.6    LEVELS OF EMERGENCY
NDMA guidelines on chemical disasters have defined 

Levels of Emergencies which are useful in communicating 

the level of response needed or provided.  

•	 Level – 0: A non-emergency period when mock 

drills, trainings, exercises and other preparedness 

activities for effective response should be done. 

•	 Level – 1: The emergency will spill over to offsite 

(outside factory) and within the capabilities of 

the district administration to deal with.

•	 Level – 2: The emergency will require assistance 

and help from the state government and within 

their capability.

•	 Level – 3: A National level disaster requiring 

major direct intervention of centre.

For communication purpose we recommend adding 

following level because NDMA levels ignore onsite 

emergencies or emergencies that require support from 

district or local response agencies. 

•	 Level – 0A:  An emergency that has only onsite 

consequences but requires support from local or 

district response agencies.

2.1.7     HAZARD WISE CLASSIFICATION OF 
DISTRICTS
The Government of Gujarat has categorized its districts 

on the basis of chemical and industrial hazards as per 

Table 3. This table may also help GSDMA prioritize the 

locations of RRTs.  We understand that ERC are for multi-

hazard responses and not only chemical, but the above 

table identifies districts as per only chemical hazard.

HAZARD ANALYSIS AND VULNERABILITY ASSESSMENT2
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Potential for Human 

Injuries and Fatalities

Low potential for 

serious human injuries 

and no potential for 

human fatalities

Up to 10 human 

fatalities and 100 

injuries requiring 

medical treatment 

or observation

Up to 100 

potential human 

fatalities or up to 

300 Injuries

More than 100 

potential human 

fatalities and 300+  

injuries

Need for Protective 

Actions

No need for formal 

evacuation or shelter 

or other public 

protective action

Limited evacuation 

of immediate 

response control 

zones of up to 2,000 

people and no other 

public protective 

action

Requires 

protective actions 

of a discrete 

population 

managed by ICS 

for up to 20,000 

people

Requires protective 

actions for a 

significant population 

> 20,000 people, or 

sensitive receptors, 

and pre-planning 

and preparedness 

programs

Contamination of 

Environment

Negligible 

contamination of any 

environmental media 

with minimal cleanup 

costs

Localized, 

rapidly resolved, 

non-persistent 

contamination of 

environmental media

Spreading and/

or persistent 

contamination of 

an environmental 

media that 

can be readily 

remediated with 

existing resources

Widespread and/

or persistent 

contamination 

of one or more 

environmental media 

with long-term 

remediation or need 

for outside resources

Need for External 

Resource Support

Response by facility 

response team (organic 

to facility)

Local HAZMAT team 

response (organic to 

local jurisdiction)

Community 

HAZMAT team 

response from an 

outside but local 

jurisdiction

Full reliance on 

state, intrastate, 

or national HAZMAT 

team resources

Advanced Equipment and 

Lab Support

Basic PPE, materials 

and tools, limited 

detection and 

monitoring, and no lab 

support

Specialized PPE,  

some specialized 

materials, basic 

tools, and detection 

and monitoring  

equipment, and 

basic lab support

Specialized PPE, 

materials, and 

response tools, 

intermediate 

detection and 

monitoring  

equipment, and 

lab support

Specialized PPE, 

materials, tools, and 

advanced equipment 

and lab support

Sensitive Receptors Impact on 4 or fewer 

sensitive receptors  

Impact on 5 to 10 

sensitive receptors

Impact on 11 

to 20 sensitive 

receptors

Impact on more than 

20 sensitive receptors

HAZARD ANALYSIS AND VULNERABILITY ASSESSMENT2

CLASSIFICATION AND SCALE OF CHEMICAL DISASTERS
PARAMETERS

	 MINOR	 MODERATE	 MAJOR	 CATASTROPHIC

continued to page 17...

Table 2.  Classification and Scale of Chemical Disasters
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Critical Infrastructure Impact on 1 or no 

critical infrastructure 

locations with no or 

minor operational 

disruptions

Impact 1 to 4 critical 

infrastructure 

locations with 

serious operational 

disruptions

Impacts 4 to 

10 critical 

infrastructure 

locations with 

total operational 

disruptions and 

degradation of 

services

Impacts 10 or more 

critical infrastructure 

locations, that 

disables response 

operations and 

services

Property and Economic 

Damages

Less Than $100,000 in 

property or economic 

losses

$100,000 to 

$1,000,000 in 

property or 

economic losses

$1,000,000 to 

$10,000,000 

in property or 

economic losses

More than 

$10,000,000 in 

property or economic 

damages

Public Confidence and 

Social Stability

No impact on public 

confidence in 

government or social 

stability

Minor impact on 

public confidence in 

government, social 

stability unchanged

Major impact on 

public confidence 

in government and 

some disruption of 

social stability

Major impact on 

public confidence 

in government 

with widespread 

disruptions of social 

stability

CLASSIFICATION AND SCALE OF CHEMICAL DISASTERS
PARAMETERS

	 MINOR	 MODERATE	 MAJOR	 CATASTROPHIC
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...continued from page 16

SN CATEGORY DISTRICTS

1 AA Category 

(Highly Hazardous)

Bharuch and Vadodara 

2 A Category

(Hazardous)

Ahmedabad, Jamnagar, Kutch, Rajkot, Surat, and Valsad

3 B Category

(Less Hazardous)

Anand, Bhavnagar, Gandhinagar, Kheda, Mehsana, Panchmahals 

and Porbandar

4 C Category 

(Much less Hazardous)

Amreli, Banaskantha, Dahod, Dangs, Junagadh, Narmada, 

Navsari, Patan, Sabarkantha and Surendranagar 

Table 3.Hazard Wise Category of Districts in Gujarat

2.1.8    TRANSPORTATION OF HAZARDOUS 
MATERIALS
Industrial installations, especially those handling 

highly hazardous substances are well-protected simply 

by the virtue of self-preservation and the ability to 

better control a hazard that is stationary and confined.  

However, once the hazardous substance leaves the 

premises of a factory, it also leaves the safety of a well-

controlled environment.  Consequently, accidents during 

transportation of hazardous chemicals are more frequent 

than industrial accidents.  Also, depending upon the 

chemical transported and the population density of the 

accident area, the consequences can be grave. Pipeline 

transport is generally safest.  Pipelines are well-designed, 

well-maintained and have several safety features.  They 

are often underground.  The main cause for accidents 
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•	 Oil production also suffered since the Hindustan 

Petroleum shifted its operations from Vizag to 

Kandla after the event of fire. 

The impact of these natural disasters could trigger a 

serious chemical accident in Gujarat, particularly in the 

port-based industries in coastal area that are vulnerable 

to earthquakes, tsunamis and flooding.  Therefore, 

it is important to consider resilience against natural 

disasters while locating and designing the new chemical 

industry.  For existing chemical industries, a retrofitting 

of infrastructure to remain safe in case of earthquakes 

and flooding should be prioritized by the industry.  There 

are two considerations in case of a combination of natural 

and chemical disasters.

First, the causation of chemical emergency as a result 

of natural disasters depends on two factors: (a) what 

is released? Where? and how much? and (b) under what 

environmental/climate conditions?  Toxic leaks caused by 

heavy winds have lesser of an impact because the weather 

helps in faster dissipation of the toxic cloud. Fire sparked 

by lightning in flammable liquid storage can be made worse 

by high levels of oxygen in the heavy winds, but this is 

possible only if flammable matter is available for ignition 

by lightening.  In case of floods, both above ground and 

below ground tanks containing chemicals less dense than 

water tend to float.  Even the tanks with denser chemicals 

can get caught in strong water currents that tear them 

from moorings.  In flooding, chemical leaks in water 

bodies can cause significant environmental pollution.  In 

case of heavy rains combined with toxic leaks, the rains 

may in fact be beneficial for chemicals such as Chlorine 

and Ammonia but it may produce problems with run offs. 

Second, a serious concern is the extraordinary resource 

demands and limitations of responders, equipment, 

water, and others materials that will be needed to 

respond to a chemical emergency during a natural hazard 

event.  Large-scale natural disasters can degrade or 

destroy the very infrastructure needed to respond to 

the chemical emergency. Earthquakes or Tsunamis may 

also initiate chemical events but the challenge will be 

the competing priorities for resources for these different 

types of emergencies.  

involving pipelines is negligence in digging up the ground 

which can puncture pipelines.

Rail transport and water way transport are less risky 

because these methods face lesser uncertainty on 

exogenous factors such as traffic on their route, accidents 

of other vehicles on route, densely populated areas 

enroute, and others.

Road transportation of hazardous chemicals poses the 

highest risk due to the higher probability of accidents.  A 

risk of an accident is present when:

•	 Vehicles carrying dangerous goods are left to 

stand unattended 

•	 The vehicle or container runs loose because it is 

not properly connected or secured 

•	 The load starts to move during transport 

•	 Spillage is not quickly washed away from the 

vehicles or containers 

•	 Spillage is not properly cleaned

•	 Incompatible substances mix with each other 

(e.g. using same tanker for different chemicals)

•	 Driver is not properly trained to manger the 

emergency as per laid down norms

•	 Vehicle is not well-maintained (especially for 

pressured tanks)

•	 Vehicles not following dedicated routes and times 

of travel.

2.1.9    CHEMICAL EMERGENCIES IN AFTERMATH OF 
NATURAL DISASTERS

Gujarat has been struck by natural disasters frequently in 

the recent past. These disasters have impacted industries 

considerably. 

•	 The Kandla cyclone of 1998 affected oil terminals, 

jetties, transportation facilities, factories, 

buildings, warehouses, storage tanks, timber 

industry and, most important, the salt industry. 

•	 There have been reports of chemical spill in 

Kandla port in the wake of January 26 earthquake 

in 2001. 
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The IRS structure in case of natural disasters plus chemical 

emergencies would typically have the collector or other 

such senior officer as Incident commander.  Chief of the 

LERT/RRT/SERT will head chemical response branch as 

Operational Section Chief (OSC).  Another response team 

for, say, rescue for floods, will be headed by another OSC, 

and so on. The IC will coordinate these multiple teams 

and make executive decisions about setting priorities. 

Like with any large scale event, situational awareness 

allows the control room to set priorities.  Lifesaving 

comes first, and then IRS should focus on interrupting the 

dominos or cascading effects to cause additional events 

(limit the causation), and protect property and the 

environment.  In large scale complex events, we cannot 

expect IRS to fix everything all at once, but IRS should 

take the best decisions possible with resources available.  

Setting priorities will be challenging with recognition that 

lives and properties will be lost and we can only minimise  

the damage.

2.1.10  	 DOMINO EFFECTS IN CHEMICAL 
EMERGENCIES
Domino effects in chemical emergencies mean that 

an accident at one location causes accident at another 

location.  Therefore, by default domino effects are a 

spatial concept.  These are possible when multiple tanks 

are within each other’s vulnerability zone or when two 

industrial units are in close proximity.  The simplest way 

to interrupt the domino effect is to stop the hazard from 

reach the neighbouring site.  This can be done by ensuring 

enough spacing between two tanks or units, reducing 

tank sizes such that vulnerable distances are lower, 

erecting blast walls, or other such measures. Planning and 

prevention are important to manage the risk of domino 

effects.  We recommend the following:

•	 Industrial units who pose risk to neighbouring 

industrial units because of domino effect should 

clearly identify and mention the same on their 

onsite plans.	   

•	 Industrial units having tank yards of flammable 

chemicals should conduct worst case scenario 

on the basis of multiple tank failures (if such 

scenario is possible)  

•	 Industry, DISH, DCG should collectively discuss 

and identify solutions for avoiding and responding 

to domino effects in DCG/LCG forum

•	 The affected units should be a part of the local 

mutual aid, conduct joint exercises and mock 

drills in association with LCG/DCG members, and 

develop their communication protocols to reduce 

the potential for and damage from domino effects

•	 LERT and RRT should identify clusters where 

domino effect scenario are possible in their 

areas of operations and develop tactical plans to 

respond to such emergencies.

2.2  	 VULNERABILITY ASSESSMENT
2.2.1  	 DISTRIBUTION AND TYPES OF INDUSTRIES
Table 4 lists the number of MAH, Type A and Type B factories 

by the districts and by type of hazard as per data reported 

by DISH.  We only list industries with fire (explosion and 

fire is combined as “fire hazard”) or toxic hazard with 

offsite potential. There are 836 Type A, 563 Type B, and 

331 MAH industries active in Gujarat.  Of these, 1427 pose 

fire and explosion hazard and 1730 pose toxic hazard.The 

Gujarat Industrial Development Corporation (GIDC) has a 

total of 183 industrial estates distributed across all the 

districts of Gujarat. Out of these estates, the GIDC has 

designated 13 estates as chemical zones as follows:

1.	 Ankleshwar - Bharuch

2.	 Dahej - Bharuch

3.	 Jhagadia - Bharuch

4.	 Nandesari - Vadodara

5.	 Naroda - Ahmedabad

6.	 Odhav - Ahmedabad

7.	 Panoli - Bharuch

8.	 Petrochemical Complex - Vadodara

9.	 Ranoli - Vadodara

10.	 Sachin - Surat

11.	 Sarigam - Valsad

12.	 Vapi - Valsad

13.	 Vatva - Ahmedabad 

The GIDC encourages installation of chemical units in these 

industrial estates. The GIDC also maintain fire tenders in 

all these estates for dealing with chemical emergencies. 

HAZARD ANALYSIS AND VULNERABILITY ASSESSMENT2
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Figure 7 depicts the location of MAH, Type A and Type 

B industries in Gujarat.  It suggests that Ahmedabad, 

Bharuch, Vadodara, Valsad, Surat, and Kutch face more 

chemical hazards than the other districts.  These districts 

except Kutch are situated along a north-south alignment, 

and it is therefore prudent to develop local and regional 

response capabilities in this geographical region as a 

priority before other regions.

2.2.2  	 WORST CASE SCENARIO ASSESSMENT
A separate Vulnerability Assessment report includes 

“Directory of Hazard Identification by Industry” that 

describes, by district, the chemical industries in alphabetical 

order, their type (MAH, A or B), address, latitude-longitude, 

the chemicals in each industry, maximum unit storage 

quantity of the chemical, whether chemical has offsite 

consequence and hence modelled in ALOHA or not, and 

type of hazard possible for the chemical.  The report is of 

thousands of pages and thus not included as appendix to  

this CDMP.

The detailed section of above report provides a detailed 

assessment for each chemical for each MAH, Type A and 

Type B industry for which we have data and where a 

consequence scenario is possible.  We have estimated 

vulnerability of population, forests, water bodies, 

electrical installations, police stations, fire stations, and 

medical facilities.  Based on this vulnerability assessment, 

in Table 5 we list chemicals in the state with possible 

consequence.  Overall, we could identify over 350 unique 

chemicals in Gujarat.  Of these, 114 have a consequence 

scenario that may have offsite consequence resulting in 

at least 10 deaths and may be assumed to require state-

level response support. Of these 114, 102 pose hazard 

of BLEVE, 44 pose hazard of VCE or Fire, and 96 pose 

toxic hazard. Vulnerability assessment of pipelines or 

transportation corridors was not included in the scope 

of work because for planning purposes vulnerability 

assessment of only MAH units for worst case scenario will 

prepare the state for any type of chemical emergency.  

However, ALOHA and CAMEO suit can be readily used 

for vulnerability assessment of pipelines or any other  

source of hazard.

Figure 8, 9, 10, 11 delineate vulnerable areas for toxic, 

vapour cloud explosion, flash fire and BLEVE hazards in 

Gujarat. The scale of the map makes it hard to know the 

exact areas affected but a separate vulnerability atlas 

provides more detailed information.

HAZARD ANALYSIS AND VULNERABILITY ASSESSMENT2
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Fire Toxic Total Fire Toxic Total Fire Toxic Total Fire Toxic Total

Ahmedabad 127 165 165 89 93 93 19 29 29 235 287 287

Amreli 1 1 1 0 2 2 2 3 3 3

Anand 4 4 4 10 10 10 3 6 6 17 20 20

Banaskantha 51 51 51 2 2 2 0 53 53 53

Bharuch 44 73 73 162 165 165 42 75 75 248 313 313

Bhavnagar 2 3 3 2 2 2 5 5 5 9 10 10

Gandhinagar 48 58 58 25 25 25 8 11 11 81 94 94

Godhra 12 13 13 9 9 9 6 8 8 27 30 30

Jamnagar 3 6 6 16 18 18 8 8 8 27 32 32

Junagadh 37 37 37 5 5 5 1 3 3 43 45 45

Kutch 3 3 3 1 1 1 34 35 35 38 39 39

Mehsana 39 40 40 18 18 18 3 6 6 60 64 64

Nadiad 10 11 11 6 6 6 4 4 4 20 21 21

Navsari 17 20 20 1 4 4 2 2 2 20 26 26

Patan 5 5 5 4 4 4 0 9 9 9

Porbandar 6 6 6 0 1 1 1 7 7 7

Rajkot 20 39 39 8 8 8 8 8 8 36 55 55

Sabarkantha 17 17 17 9 9 9 7 7 7 33 33 33

Surat 95 101 101 28 38 38 25 26 26 148 165 165

Surendranagar 13 15 15 6 6 6 0 19 21 21

Tapi 5 5 5 0 0 5 5 5

Vadodara 58 75 75 99 121 121 43 65 65 200 261 261

Valsad 51 88 88 16 19 19 22 30 30 89 137 137

All State 668 836 836 516 563 563 243 331 331 1427 1730 1730

DISTRICT
	 A	 B	 MAH	 A + B + MAH

Table 4.Number of MAH, Type A and Type B Factories by District and by Type of Hazard Posed

CHEMICAL NAME MAX UNIT QTY (MT) TOXIC VCE BLEVE

1,1-dichloroethane 3223.8 1 1 1

1,3-butadiene 1371.5 1 1 1

1-butene 1000 0 1 1

1-hexene 868.2 1 1 1

1-octene 1573 1 1 1

2-ethylhexyl acrylate 1021.7 1 0 1

Acetic acid, glacial 8505 1 0 1

Acetone 1867.1 1 1 1

Acetonitrile 0.2 1 1 1

Ammonia 20000 1 0 1

Benzaldehyde 62.4 1 0 1

Benzyl chloride 0.2 0 0 1

Table 5.  Identification of Chemicals, their Maximum Storage, and Possible  Consequence as per Vulnerability Assessment

continued to page 22...
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CHEMICAL NAME MAX UNIT QTY (MT) TOXIC VCE BLEVE

Butane 9183.5 1 1 1

Butyl acrylate 3000 1 0 1

Chlorine 0.9 1 0 0

Chlorobenzene 11655 1 0 1

Chlorosulfonic acid 200 1 0 0

Cyclohexane 1374.9 1 1 1

Cyclohexanone 9075.2 1 0 1

Dichloromethane 2378.3 1 1 1

Dimethyl sulphate 25 1 0 1

Dimethylamine 0.2 1 1 1

Dipropylene glycol methyl ether 0.2 0 0 1

Ethanolamine 200 1 0 1

Ethyl acrylate 0.2 1 0 1

Ethyl mercaptan 3.7 0 0 1

Ethylene chlorohydrin 1 0 0 1

Ethylene glycol monobutyl ether 1936.4 1 0 1

Ethylene glycol monomethyl 

ether

0.3 1 0 1

Ethylenediamine 0.2 1 0 1

Hexylamine 1 0 0 1

Hydrogen chloride 170 1 0 0

Hydrogen fluoride 50 1 0 0

Isobutanol 1887.2 1 0 1

Isobutylene 75 1 1 1

Methanol 11911 1 0 1

Methyl benzoate 1443.2 1 0 1

Methyl isobutyl ketone 16 1 1 1

Methyl tert-butyl ether 26 1 1 1

Monopropylamine 18 1 1 1

N,n-dimethylaniline 0.2 1 0 1

N-aminoethylpiperazine 738 1 0 1

N-heptane 90718.5 1 1 1

Nitric acid, anhydrous 80 1 0 0

N-nonane 35.9 1 0 1

N-pentane 4779.2 1 1 1

O-dichlorobenzene 20 0 0 1

O-xylene 4234.6 1 0 1

Phosphorus oxychloride 52.5 1 0 0

Propyl mercaptan 32 1 1 1

Propylene oxide 2490 0 0 1

Styrene monomer 5870.9 1 0 1

Sulfur trioxide 200 1 0 0

Tetrahydrofuran 22.2 1 1 1

Toluene 11438.7 1 1 1

...continued from page 21

continued to page 23...
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CHEMICAL NAME MAX UNIT QTY (MT) TOXIC VCE BLEVE

Toluidine 0.2 1 0 1

Vinyl acetate 2854.3 1 1 1

1-bromopropane 0.3 0 0 1

1-chloro-2,3-epoxypropane 17 1 0 1

1-nonene 967.2 1 0 1

2-ethyl hexanol 1166.2 0 0 1

Acetaldehyde 1035.9 1 1 1

Acetic anhydride 43.2 1 0 1

Acetone cyanohydrin 689.7 1 0 1

Acrylonitrile 7000 1 1 1

Aniline 20.4 0 0 1

Benzene 37464.2 1 1 1

Bromine 93.1 1 0 0

Butyl acetate 44 1 0 1

Carbon bisulfide 487.6 1 1 1

Chloroacetyl chloride 10 1 0 1

Chloroform 5637.3 1 0 0

Cumene 17.2 1 0 1

Cyclohexanol 0.2 0 0 1

Cyclohexylamine 0.2 1 0 1

Diisopropylamine 0.1 1 1 1

Dimethyl sulphide 16.9 1 1 1

Dimethylaminopropylamine 0.2 1 0 1

Ethanol 2525 1 0 1

Ethyl acetate 717.6 1 1 1

Ethyl butyl ether 3542.1 0 1 1

Ethyl methyl ketone 11.3 1 1 1

Ethylene dichloride 7062.5 1 1 1

1,2,4-trichlorobenzene 0.3 0 0 1

1-bromopropane 0.3 0 0 1

1-chloro-2,3-epoxypropane 17 1 0 1

1-nonene 967.2 1 0 1

2-ethyl hexanol 1166.2 0 0 1

Acetaldehyde 1035.9 1 1 1

Acetic anhydride 43.2 1 0 1

Acetone cyanohydrin 689.7 1 0 1

Acrylonitrile 7000 1 1 1

Aniline 20.4 0 0 1

Benzene 37464.2 1 1 1

Bromine 93.1 1 0 0

Butyl acetate 44 1 0 1

Carbon bisulfide 487.6 1 1 1

Chloroacetyl chloride 10 1 0 1

Chloroform 5637.3 1 0 0

...continued from page 22

continued to page 24...
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CHEMICAL NAME MAX UNIT QTY (MT) TOXIC VCE BLEVE

Cumene 17.2 1 0 1

Cyclohexanol 0.2 0 0 1

Cyclohexylamine 0.2 1 0 1

Diisopropylamine 0.1 1 1 1

Dimethyl sulphide 16.9 1 1 1

Dimethylaminopropylamine 0.2 1 0 1

Ethanol 2525 1 0 1

Ethyl acetate 717.6 1 1 1

Ethyl butyl ether 3542.1 0 1 1

Ethyl methyl ketone 11.3 1 1 1

Ethylene dichloride 7062.5 1 1 1

Ethylene glycol monoethyl ether 20 1 0 1

Ethylene oxide 19 1 1 1

Hexamethylene diisocyanate 262.5 0 0 1

Hydrazine 0.2 1 0 1

Hydrogen cyanide 5463 1 1 1

Isoamyl alcohol 0.2 1 0 1

Isobutyl acetate 218.8 1 0 1

Isopropanol 1906.3 1 1 1

Methyl acetate 18.6 0 1 1

1,2,4-trichlorobenzene 0.3 0 0 1

1-bromopropane 0.3 0 0 1

1-chloro-2,3-epoxypropane 17 1 0 1

1-nonene 967.2 1 0 1

2-ethyl hexanol 1166.2 0 0 1

Acetaldehyde 1035.9 1 1 1

Acetic anhydride 43.2 1 0 1

Acetone cyanohydrin 689.7 1 0 1

Acrylonitrile 7000 1 1 1

Aniline 20.4 0 0 1

1,2,4-trichlorobenzene 0.3 0 0 1

1-bromopropane 0.3 0 0 1

1-chloro-2,3-epoxypropane 17 1 0 1

1-nonene 967.2 1 0 1

2-ethyl hexanol 1166.2 0 0 1

Acetaldehyde 1035.9 1 1 1

Acetic anhydride 43.2 1 0 1

Acetone cyanohydrin 689.7 1 0 1

Acrylonitrile 7000 1 1 1

Aniline 20.4 0 0 1

Benzene 37464.2 1 1 1

Bromine 93.1 1 0 0

Butyl acetate 44 1 0 1

Carbon bisulfide 487.6 1 1 1

...continued from page 23

continued to page 25...
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CHEMICAL NAME MAX UNIT QTY (MT) TOXIC VCE BLEVE

Chloroacetyl chloride 10 1 0 1

Chloroform 5637.3 1 0 0

Cumene 17.2 1 0 1

Cyclohexanol 0.2 0 0 1

Cyclohexylamine 0.2 1 0 1

Diisopropylamine 0.1 1 1 1

Dimethyl sulphide 16.9 1 1 1

Dimethylaminopropylamine 0.2 1 0 1

Ethanol 2525 1 0 1

Ethyl acetate 717.6 1 1 1

Ethyl butyl ether 3542.1 0 1 1

Ethyl methyl ketone 11.3 1 1 1

Ethylene dichloride 7062.5 1 1 1

Ethylene glycol monoethyl ether 20 1 0 1

Ethylene oxide 19 1 1 1

Hexamethylene diisocyanate 262.5 0 0 1

Hydrazine 0.2 1 0 1

Hydrogen cyanide 5463 1 1 1

Isoamyl alcohol 0.2 1 0 1

Isobutyl acetate 218.8 1 0 1

Isopropanol 1906.3 1 1 1

Methyl acetate 18.6 0 1 1

Methyl chloride 1.5 1 0 1

Methyl methacrylate monomer 1474.3 1 1 1

Methylamine 0.2 1 1 1

Morpholine 50 1 0 1

N,n-dimethylformamide 45 1 0 1

N-butyl alcohol 1258.6 1 0 1

N-hexane 44682 1 1 1

Nitrobenzene 72 0 0 1

N-octane 43362.8 1 1 1

N-propanol 929.6 1 0 1

O-nitrotoluene 200 0 0 1

Phosgene 0.4 1 0 0

Propane 26718.5 1 1 1

Propylene 1316.8 1 1 1

P-xylene 15931.4 1 0 1

Sulfur dioxide 204.1 1 0 0

Tert-butylamine 7 1 1 1

Thionyl chloride 45 1 0 0

Toluene-2,4-diisocyanate 305 1 0 1

Trimethylamine 16 1 1 1

Vinyl chloride 1250 1 1 1

HAZARD ANALYSIS AND VULNERABILITY ASSESSMENT2

...continued from page 24

Note:  based on Worst Case Analysis where at least 10 people are vulnerable for fatality
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Figure 10.  Vulnerable Areas in 

Gujarat for Flash Fire Hazards

Figure 8.  Vulnerable Areas in Gujarat for Toxic Hazards

Figure 11.  Vulnerable Areas in

 Gujarat for BLEVE Hazards

Figure 9.  Vulnerable Areas in Gujarat for 

Vapour Cloud Explosion Hazards
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2
PREVENTION AND MITIGATION3

3.1  INTRODUCTION
This chapter deals with the prevention and mitigation 

of the risk posed by hazardous chemical manufacturing, 

storage, handling, and transportation at the state level.  

The approach to prevention and mitigation is focused 

on regulatory and planning strategies. Prevention and 

mitigation activities are carried out in peace time or prior 

to any incident and in a continuous manner.  

The history of prevention for industrial accidents dates 

back to 1881 with the enactment of the first Factories Act.  

The legislations have undergone many amendments that 

reflect the development and growth of new technologies, 

processes, and hazards. However, prior to the Bhopal 

disaster, the focus of chemical safety was on workers 

safety.  Since then, there is a greater focus on prevention 

of major chemical accidents to protect communities and 

environment by improving safety processes.  Ministry 

of Home Affairs (MHA), Government of India deals with 

overall disaster management related activities and NDMA 

is the advisory body for these activities, including those 

related to chemical disaster management.  MOEF is the 

nodal ministry for chemical disaster management that has 

enacted MSIHC Rules, 1989 and CEAPPR Rules, 1996, which 

are in line with the international best practices adopted 

in a consultative process under the UNEP’s APELL project.

Therefore, the current body of legislations on chemical 

(industrial) disasters is in line with industrially 

advanced countries. However, their improvement and 

implementation has not kept pace with changes in the 

chemical industry.  Statutes need updating and their 

enforcement must be strengthened based on the current 

hazard scenario in the state.  

In this chapter, we summarize the key recommendation 

provided in the interim module reports.  Particularly 

relevant interim reports are: (a) Capability and Gap 

Analysis; (b) Performance Improvement of DISH, PESO 

and CEI; and (c) Strengthening of response mechanism.  

The recommendations provided herein are medium to 

long-term in nature whereas the recommendations given 

in Chapter 4 on preparedness are of immediate nature 

considering they are directly linked with the response 

capability of the state.  

Next, we present the hierarchy of concepts in reducing the 

risks of chemical disasters, which is an important guide 

to prioritising the activities required to operationalize  

this plan. 

3.2  HIERARCHY OF CONCEPTS FOR REDUCING 
RISKS
Below is a hierarchy of concepts that when implemented 

correctly will significantly reduce the risk of a chemical 

accident by seeking to prioritize those efforts that 

eliminate risk directly at the source.  Used collectively 

these concepts address risk both from the probability and 

consequence of incidents. All concepts can be implemented 

simultaneously or independently but effective risk 

management would require that the concepts higher in 

the list be pursued at every opportunity.  The following 

hierarchy can thus provide a guide for the prioritization 

of activities. 

1.	 Eliminate use of toxics and replace them with a 

less or non-toxic alternative at each source.

2.	 Reduce use of toxics through minimizing use and/

or storage volumes.

3.	 Implement risk management programs designed 

to minimize opportunities for releases to occur, 

and mitigate any release that does occur at 

the source with fail (passive) safe systems, and 

install secondary active mitigation systems (like 

water curtains), flairs, vent stacks, etc.

4.	 Implement land-use restrictions to provide 

minimum safe distances from sources to public 

and sensitive receptors.  This is especially critical 

for a zone where even a rapid and qualified 

response may not be able to save lives. ( detailed 

in State CDMP)

5.	 Plan for both or a combination of sheltering in 

place and evacuation programs where they are 

complimentary.  A “key-hole” sheltering concept 

is ideal and is such that the population within 

a plume shelter and adjacent populations are 
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evacuated.  Both concepts require public warning 

systems that initiate the community action 

immediately and are either automatic or initiated 

by the releasing facility through a formal system. 

6.	 Maintain basic emergency capability to respond to 

everyday emergencies such as fire and medical.  A 

strong emergency response (fire, police, medical) 

is essential building block to build chemical 

emergency response capability.  Maintain a rapid 

(timely) and qualified (well trained and equipped) 

chemical emergency response capacity to control 

and reduce the quantity of hazardous chemical 

leaked and duration of such leak.  This requires 

an extremely effective trigger mechanism for an 

immediate response. 

7.	 Establish plans, develop public warning systems, 

and conduct public outreach and training on 

evacuation and shelter in place.  The public 

needs to be trained on what actions are expected 

of them based on the warning systems.  Without 

training the public, neither sheltering-in-place 

nor evacuations will be effective.

3.3  STRENGTHENING OF LEGAL FRAMEWORK
The Capability Assessment and Gap Analysis report 

discussed the existing legal and institutional framework in 

the State.  Based on the review and discussions with the 

stakeholders through personal interviews and workshops, 

the consultants have identified major recommendations 

to improve prevention and mitigation of chemical 

emergencies by bridging the legal gaps. 

3.3.1  NATIONAL LEVEL RECOMMENDATIONS BY 
NDMA EXPERT GROUP

NDMA expert group on chemical disasters has made 

several recommendations to the group of empowered 

ministers for further review and action at the national 

level.  Below, we summarize relevant recommendations 

that may help strengthen prevention at the state level. 

1.	 Responsibility for enforcement of safety 

provisions for isolated storages should be with 

CIFs:  In schedule 5 of MSIHC rules, the power 

for enforcement of these rules applicable to 

the isolated storages has been given to CPCB / 

SPCB.  It has been observed at the ground level 

that CPCB and SPCB’s are mostly devoting their 

full time in enforcing various provisions under 

the environmental legislations such as the Water 

Act, Air Act, EP Act and rules framed there-

under.  Amendments are suggested in schedule 

5 of the MSIHC rules to assign responsibility for 

enforcement in the mentioned isolated storages 

to CIF’s in place of CPCB/ SPCB’s.  This is a key 

gap in existing enforcement of MSIHC rules and 

should be addressed on priority basis.

2.	 Enforcement of MSIHC rules in intermediate, 

minor and private ports (Other ports) that 

do not fall under the category of major 

ports:  Under the dock workers (safety, health 

and welfare) act, 1986, state government is 

the appropriate authority for “other ports.”  

However, the Gujarat state government has 

not provided rules covering “other ports;” and 

therefore has not designated any enforcement 

authority.  In Gujarat, the rules under the dock 

workers (safety, health and welfare) act, 1986 

have already been sent to the legal department 

by the labour & employment department, but the 

matter is not yet resolved.  Considering this is a 

major legal gap in legal enforcement, the above 

matter should be resolved on priority basis.

3.	 Worst Case Scenario for risk assessment:  Add 

rule 4 (a) under the MSIHC Rules as follows: 4 

(a) Basis of risk assessment by MAH installation, 

“ Worst Case scenario” shall be used as the 

basis for risk assessment, selection of process 

technology, and designing of safety systems 

measures and procedures including emergency 

responses capabilities by MAH installations. This 

will also be described in the safety and safety 

audit report prepared by MAH installations as 

per Rule 10. Definition of “Worst case scenario” 

would be given by adding Rule 2(O) in the rules.

4.	 Inventory corresponding to containment 

provision:  Add rule 4 (b) under MSIHC Rules 

requiring an occupier maintain an inventory 

PREVENTION AND MITIGATION3
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of “extremely toxic” and “highly toxic 

chemicals” corresponding to the capacity of the 

containment system (neutralization, destruction,  

absorption etc.).

5.	 Extension of applicability of rules regarding 

safety reports and safety audit reports to all 

MAH installations:  The provision of rules 10-12 

of MSIHC Rules are applicable to certain MAH 

installations that have the threshold quantities 

of identified hazardous chemicals, as given in 

column 4 of schedule 2 and schedule 3.  It is 

suggested that the provision of rules 10-12 as 

explained above be made applicable to all MAH 

installations handling the hazardous chemicals 

listed in column 2 of schedule 2 and schedule 

3 and for threshold quantities given column 

3 schedule 2 & 3. Accordingly, column 4 from 

schedule 2 and schedule 3 be deleted and rules 

10-12 be added in the title of column 3 in both 

the schedules.

Additionally, the consultants wish to add that 

onsite plans are prepared for MAH units as per 

MSIHC rules. The offsite plans are based on the 

onsite plan of only MAH units.  While consideration 

of only MAH units is adequate for planning 

purposes, for coordinated response it is necessary 

that even smaller units have assessed their 

offsite risks as well as prepared an emergency 

response plan that can help responders.  Given 

that MSIHC rules are incorporated in Gujarat 

Factories Rule, legal provisions to extend the 

requirement for onsite and offsite plans and 

safety reports to all chemical industries exist. 

Under section 68(o) of Gujarat Factories Rules, 

a third party safety audit can also be required. 

Therefore, we recommend that onsite plan and 

safety audit requirement be extended from 

only MAH to MAH, Type A and Type B industries 

where for smaller and less hazardous industries 

the state government may consider easier 

compliance requirements.

6.	 Public liability Insurance Act, 1991 and rules 

made there under:  Under Section 3, there is a 

liability on the person who owns or has control 

over handling any hazardous substance to give 

relief as prescribed in the schedule for injury 

to any person (other than a workman) and 

damage to any property from an accident.  The 

consultants suggest the schedule in the PLI act is 

amended and the amounts prescribed therein are 

substantially enhanced to meet the present day 

requirements of interim relief.

List of chemicals with quantities for application 

of Public Liability Insurance Act is given in the 

Table (part 1 &2) of Appendix 1 of the Act.  Part 

2 of Table 8 given in Appendix 1 of the PLI act is 

suggested to be amended to bring it in line with 

the latest list given in Part – 2 of Schedule 3 of 

MSIHC rules.

7.	 Multiplicity of regulations for hazardous 

chemicals:  Many occupiers of MAH units have 

expressed concern during meetings at different 

forums on the existing multiplicity/overlapping 

of the regulations for control and management of 

hazardous chemical that they handle. Inter and 

intra ministry in-depth review is required by the 

concerned ministries for simplification/removal 

of the overlapping provisions in the rules under 

various acts given in the proceeding column.   

8.	 Fixing absolute liability on “occupier”, 

(reference Supreme Court judgment of 

17/2/1986 in oleum gas leak case):  The Supreme 

Court observed that the measure of compensation 

be related to the magnitude and capacity of the 

enterprise because such compensation must have 

a deterrent effect. Presently, there is no specific 

legislation placing responsibility on the occupier 

of Major MAH installation (Factory and / Isolated 

storage) for payment of compensation to the 

victims of a major chemical accidents/ disaster, 

both onsite and offsite.  A separate enactment is 

required to make it mandatory that the enterprise 

will have absolute liability for compensating 

victims of a hazardous chemical accident.  The 

proposed enactment would prescribe the criteria 

for determining the liability as per the paying 

PREVENTION AND MITIGATION3
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capacity of the enterprise and also for the 

amount of compensation to be paid to the victim.  

As per the Supreme Court judgment, there is a 

non-delegable responsibility on the enterprise.

9.	 Land use policy for buffer zone around MAH 

installations (Handling/ storing extremely/ 

highly toxic chemicals):  Under the CPCB 

guidelines and also under industrial policy these 

installations are permitted to be set up only 25 

Kilometres away from major population hubs (5 

lacs) in case of environmental guidelines and 

(10 lacs) in case of industrial policy guidelines.  

It is necessary to have in place a mandatory 

mechanism by which the concerned authorities are 

able to regulate the development of population 

settlements in the proximity of theinstallations.  
A “no-population buffer zone” of 500 meters 

around the perimeter of the MAH installations is 

to be set up for future installations.  There should 

be a specific provision in the central legislation 

on land use planning requiring the concerned 

authorities in the (centre or state as the case 

may be ) to maintain a no population buffer 

zone of approximately a 500 meter width around 

the perimeter of an MAH installation as defined 

under schedule 2(a) of the MSIHC rules 1989.  

After the provision suggested above is made in 

the land use planning legislation, the necessary 

amendment shall be made in the MSIHC rules, 

1989 and the “environmental impact assessment 

notification 2006” to give necessary effect for 

implementation.

3.3.2  	 STATE LEVEL UPDATES TO THE LEGAL 
FRAMEWORK
The following recommendations for strengthening the 

legal and institutional framework for chemical disaster 

management are not yet being considered at state or 

national levels and are an area of improvement.

1.	 Harmonisation of state acts and rules 

with respect to DM Act, 2005 for effective 

dovetailing of frameworks under MSIHC Rules 

and NDMA guidelines:  DM Act 2005 and NDMA 

guidelines on Chemical Disaster and the MSIHC 

Rules propose two mechanisms for planning and 

response with significant overlap. For effective 

coordination, we recommend that the GSDMA 

CEO be made a member of SCG.  Reciprocating, 

the chairman of SCG (Chief Secretary) is already 

a member of GSDMA ex officio.  Additionally, the 

member secretary of SCG (Secretary, Labour 

and Employment) may also be made a member 

of GSDMA.  At district level, the DPO should be 

the part of DCG and support member secretary 

of DCG (DISH).  District collector is chairperson 

of both DCG and DDMA so coordination at district 

level can be easily achieved.

2.	 Emergency Management Plans for hazardous 

waste management facilities:  Sufficient number 

of Transport, Storage, and Disposal Facilities 

(TSDF) for hazardous wastes is a critical need 

to protect the environment.  However, these 

TSDF facilities pose a hazard to population and 

environment.  These facilities are not identified 

as MAH factories under the MSIHC rule, so they 

currently are not mandated to prepare onsite 

plan and safety reports.  However, as MSIHC rules 

are notified under the Gujarat Factories rules, 

DISH may require TSDF facilities (as they can 

be defined as factories under the Factories Act) 

to submit annual safety report, conduct safety 

audit and prepare an onsite plan. GPCB may also 

frame such rules. Additionally, rules are required 

for disposal of hazardous waste generated after 

a disaster, site remediation, protection and 

remediation of other environmental assets. 

3.	 Framing of State rules and regulation to 

bridge legal gaps: Enactments of new act and 

amendments of the existing acts at a central 

level is a time consuming, laborious process. 

Meanwhile framing of State rules and regulations 

wherever permitted by central acts should be 

helpful to legally support disaster management 

plan recommendations. GSDM Act 2003 permits 

formation of rules by the State for any activities 

related to disaster management. Such rules  
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	 may bridge existing legal gaps identified in  

this report.   

	 However, a more serious gap is not enactment 

of new rules or regulations but enforcement of 

existing rules.  Therefore, care must be taken 

not to create new rules that are orthogonal to 

or confound interpretation of existing rules, 

or create parallel structures and compliance 

requirements that could be addressed under 

existing rules under other Acts.  However, rules 

that can increase coordination between different 

agencies, set standards for “qualified” response 

capacity, and ensure an effective trigger 

mechanism can be helpful.

4.	 Converting Guidelines into Rules and 

Regulations: The consultant teams have 

recommended guidelines for responder safety, 

quantitative criteria for immediate notification 

of emergency, and IRS that can be formed on 

a more immediate basis.  Depending on the 

experience with these guidelines and learning 

from implementing them, formal rules can be 

developed at a later stage.  Rules developed in 

such a manner will not only be more practical 

and applicable in the context of Gujarat but 

will also face lower resistance from industry 

and agencies who have experience with  

the guidelines.

3.4    STRENGTHENING OF ENFORCEMENT 
AGENCIES
The key agency responsible for industrial safety is DISH.  

DISH is also given responsibility under MSIHC rules for 

onsite plans of MAH installations.  DISH officers also serve 

as members or member secretary of SCG, DCG, and LCG 

and thus are entrusted with the responsibility to prepare 

offsite plans.  In addition to DISH, PESO is responsible 

for storages and transport of certain chemicals and 

pressure vessels.  They are also members of DCG.  The 

Chief Electrical inspector (CEI) is not assigned any specific 

role in MSIHC Rules with respect to preparation of onsite 

and offsite plans.  However, electricity is cited as a prime 
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cause (short circuit, failure, etc.) of most fires so that the 

department may indeed play a crucial role in prevention 

of electrical accidents that lead to chemical emergencies.   

Other agencies such as GPCB, Department of Transport, 

GIDC, and others also play a role in prevention and 

response to chemical disasters.  As per the statement of 

work of the consultants, performance assessment of DISH, 

PESO and CEI office were done as case studies to identify 

unifying themes for performance improvement, as well 

as opportunities for operational synergy between these 

three organizations. The recommendations provided 

herein are generalized so that they may apply to other 

regulatory and technical agencies, as well.

Strengthening regulatory and technical agencies is a great 

challenge because over time the roles and responsibilities 

and the requirements for enforcement on these agencies 

have increased significantly without corresponding 

improvement in the capacity.  Strengthening regulatory 

and technical agencies cannot be achieved merely 

by adding more man power,but by re-organizing the 

agencies (within and together) on strategic lines, 

developing inspection and enforcement strategies in a 

public-private partnership framework, using information 

technology to develop transparent and effective systems, 

and continuously developing the knowledge and skills 

of agency staff.  The following recommendations are 

based on international model approaches and ILO 

recommendations.  

3.4.1    STRATEGIC RE-ORGANIZATION OF THE 
AGENCIES
Organizational structure plays a vital role in effectiveness 

and efficiency of any organization.  Usually organizational 

structure on the basis of subject or function at the 

top level, and by geographic reach at the field level is 

most suitable for regulatory agencies.  Aligning by the 

core function allows each division to develop plans 

and goals specific to the division, develop specialized 

capacity in the subject matter, and better monitor 

staff performance.  For example, the state-level head 

office of the regulatory agency can have a specialist 

chemical emergency planning cell that will be helpful in 

preparing guidelines and procedures for the inspection, 
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enforcement, and legal compliance by the industry,and 

serve as a key knowledge resource in planning for and 

responding to chemical emergencies.  This cell can advise 

the training courses for its staff on chemical emergency 

management and monitor the training effectiveness.  This 

cell can even itself conduct internal training of regional 

and field staff on special chemical emergencies related 

topics not covered in a formal training institute.

3.4.2  	 PROGRAMMATIC APPROACHES FOR 
COMPLIANCE
Establishing a programme to meet the end objective 

of a regulation has proven to be an effective model.  

Programme mode approach to safety promotion brings 

together regulators and industries on a common platform 

to seek mutually agreeable solutions.  This approach 

seeks to improve efficiencies by removing redundancies 

in overlapping regulations by different regulators, to 

combine resources of regulators, to build consensus with 

industries, to partner with industry for funding, technology 

and knowledge, and to develop guidelines and systems for 

ease of compliance under the programme.  Programme 

mode also takes a holistic approach from sensitization 

to education and capacity building to compliance to 

evaluation of the compliance.  Such an approach yields 

richer dividend in compliance by the industry than 

inspection or command and control approaches.  

For example, we recommend the establishment of a 

Toxic Risk Reduction Programme.  The programme can 

be established by the state and national level agencies 

such as DISH, GPCB, GIDC, DoT, PESO and others such that 

it is well informed and supported by the industry.  The 

programme should be tailored to identify priority toxic 

chemicals in fixed industrial installations, as well as on 

road, and utilize the full range of available tools to reduce 

the probability or consequences of an accidental chemical 

release.  The industry should be a partner in identifying 

comprehensive, yet flexible set of tools.  The programme 

should be well supported by e-governance systems 

and have appropriate level of marketing and outreach 

component.  The programme can even seek international 

collaboration with agencies such as USEPA and OSHA for 

technical partnerships.  Dedicated staff from regulatory 
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agencies can be assigned to this programme so they can 

develop domain expertise over time.  Some examples of 

tools the programme can seek to develop are: 

•	 Replace more toxic chemicals with less toxic 

chemicals

•	 Reduce chemical volume in storage and 

transportation

•	 Eliminate potential public exposure with land-

use planning and restrictions and route planning 

and infrastructure enhancements

•	 Install fail-safe process controls and inherently 

safe system design approaches

•	 Develop and implement good practices for 

equipment maintenance and management of 

(staff) change.

3.4.3  	 USE OF THIRD PARTY PROFESSIONALS TO 
STRENGTHEN ENFORCEMENT
All regulatory agencies are certainly facing a manpower 

crunch given the significant increase in the scale and 

scope of the responsibilities entrusted upon them.  One 

effective approach to bridge this gap is engaging third 

party professionals/competent persons to carry out usual 

inspections, report filing, checking, collection of fees, 

scrutiny of applications, checking of onsite plans, and 

several such routine tasks.  A necessary pre-condition 

is that such competent persons (a) are selected after a 

rigorous selection, training, and certification process; 

(b) undergo continuous training to upgrade skills and 

knowledge; (c) demonstrate no conflict of interest 

in discharging their role; and (d) are subject to a 

credible audit system to make them accountable.  Also, 

development of a third party system needs effort to assess 

and build capacity of private sector to provide such man 

power.  With third party system, the regulatory agencies 

can better concentrate to serve as a knowledge resource 

agency that develops specific knowledge and guidelines 

to help industry and third party professionals, conduct 

rigorous accident investigations, monitor activities of 

third party professionals, and other core functions.  

Additionally, regulatory agencies can develop a common 

third party system to bring in efficiency through economy 

of scale.  For example, a common set of industries need 
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to be inspected annually by PESO, CEI and DISH.  Thus, 

these three agencies can develop a common inspection 

guideline by third party professionals.

3.4.4  SIGNIFICANT RELIANCE ON E-GOVERNANCE
E-governance systems help in many types of functionality 

and services by the agencies such as government to 

businesses, government to government, Government to 

public, and other.  While PESO is a notable exception to 

effective use of e-governance, other organizations can 

benefit immensely by establishing e-governance system 

on priority basis.  Most of the legal compliance related 

activities can be automated.  E-governance can also 

make organizations more transparent and accountable.  

Some examples of e-governance systems that can help in 

chemical disaster management cycle are given below.

1.	 Hazard and vulnerability profiles of areas:  

Systematically assess the potential for chemical 

hazards by different regions and make available 

to general public for review.  This system can 

track how the risk levels have increased or 

decreased over time in different areas.

2.	 Information on compliance by industry:  All 

regulatory agencies can publish not only a 

summary but also individual, industry-specific 

information on compliance, inspection notes, 

notices, etc. to the extent the privacy of the 

industry is not compromised.  List of defaulting 

industries for non-compliance can also be 

displayed to the public and media.

3.	 The inspection reports, accident investigations, 

and audit reports may be analysed to generate 

actionable and usable information for LCG, 

DCG and SCG in disaster planning and response 

functions. Statistics on industrial accidents, 

offsite emergencies, and chemical emergencies 

in non-industrial settings can also be maintained 

on the website.

4.	 GIS database based software should be used for 

storing disaster management related information, 

planning, and support during response.  We 

have recommended CAMEO suit to be adopted 

for hazard identification, accident information, 
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facility information, disaster scenarios, 

vulnerability assessment, and GIS based display of 

threat zones for a given scenario.  It is important 

that the use of this system is standardized across 

industries and regulatory agencies.

5.	 Considering the lack of information and the 

uncertainty of chemical transport are major 

concerns in road transportation, a web-based 

system can be developed to log in information 

of the vehicle, driver, and chemical being 

transported by the consignor.  The consignee 

can report receipt of such chemical cargo in the 

system, as well.  The system can also print a 

fresh TREMCARD to be carried in the tanker with 

all relevant information including the date.  Such 

a system can effectively deal with the problems 

of dated/old TREMCARDS, multiple TREMCARDS, 

and uncertain information about the chemical.

6.	 Several other recommendations are provided in 

the reports on GIS based system and performance 

improvement.

3.4.5  DEVELOPMENT OF INSPECTION MANUALS
Regulatory agencies should update inspection manuals 

and conduct regular training of their staff and third party 

professionals on these. These manuals must detail the 

procedure of inspection, industry specific guidelines, 

standard templates, and check lists for inspections, and 

SOPs for action after inspection.  They should develop 

a system of maintaining inspection records on a web-

platform and sending reminders / notices to industry for 

compliance (e-governance).

3.4.6  SYSTEM FOR ACCIDENT INVESTIGATION, 
REPORTING AND FOLLOW-UP
Accident investigation and reporting systems are of 

immense help in planning for and responding to disasters.  

As per MSIHC rules, offsite emergencies should be reported 

within 48 hours and a detailed follow up report should 

be submitted within 90 days.  Such reports should be 

investigated by DISH, PESO or GPCB as the case may be, 

and “lessons” for future references should be developed.  

This entire documentation should be available on the 

web.  Learning from accidents, even the small ones, is 
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critical and not only major ones such as Jaipur fire.  

MOEF has developed Chemical Accident Investigation 

Reporting System (CAIRS).  It is a Web Based System 

where concerned authorities as mentioned in schedule 

5 of MSHIC Rule 1989 can register chemical accident 

information in the pre-set formats.  While this system can 

be much improved, the use of CAIRS is very limited to say 

the least.  Gujarat State can either use CAIRS or develop 

own system that is more user friendly and relevant 

to the needs of the state.  Most importantly, the state 

should investigate all reported accidents, and learn from  

each incident. 

CAIRS is available at http://cairs.nic.in/

In India, at least major accidents reported in media or 

resulting in deaths are investigated to some extent, and 

higher the damage more in-depth is the investigation.  

What does not happen often is the implementation of the 

recommendation post such investigations. Without that, 

there is not much benefit of investigating an accident. 

This CDMP wishes to highlight a case of IOCL fire at Jaipur 

in 2009 as a case study.  Jaipur Fire Accident took place on 

29th October 2009 at IOCL terminal.  The Petroleum and 

Natural Gas ministry constituted an independent enquiry 

committee under the chairmanship of Shri M.B. Lal to 

investigate into the causes of fire and to suggest remedial 

measures to prevent recurrence of such incidents in 

future. The Committee gave 113 recommendations which 

were accepted in April 2010 for implementation at existing 

locations of all oil marketing companies at a specified 

time frame. However, in spite of such high level oversight 

by the ministry, the standing committee on petroleum and 

natural gas of the Parliament found that only 56% of the 

recommendations were implemented by March 2012. A 

comment by the parliamentary joint committee  summarises 

aptly the challenge of implementing recommendations 

related to prevention on ground “…found that the 

recommendations especially pertaining to procurement 

and installation of important safety equipments are still 

pending. This reflects poorly on the managements of 

OMCs and their planning and implementation abilities. 

The Committee strongly deprecate the dilatory tactics 

of the OMCs and inefficient supervision of the Ministry 
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resulting in inexplicable delays in the implementation of  

safety standards…”

We recommend that the state government should cause 

DISH, PESO and regulatory bodies to review the status of 

implementation of the important recommendations given 

in the investigation reports of major accidents happened 

in the past.  This review can be done as a part of regular 

SCG meetings recommended in this CDMP.

3.5    DISASTER RISK REDUCTION THROUGH 
LAND USE PLANNING
As per the NDMA recommendations, it is necessary to have 

in place a mandatory mechanism by which the concerned 

authorities are able to regulate the development of 

population settlements in the proximity of the installations.  

A “no-population buffer zone” of 500 meters around the 

perimeter of the MAH installations is to be set up for future 

installations.

The consultants wish to further note that the time to 

provide effective response to chemical emergencies 

is a key determination for buffer zone dimensions.  

For example, even with rapid and qualified response, 

population within a certain zone cannot be protected. 

On other hand, without a qualified response, a buffer 

zone of 500 meter may not be adequate.  Therefore, the 

land use planning and permissions for new infrastructure 

development should consider existing hazards and 

vulnerability to them.  

We recommend that the DCG and LCG be given a role 

in approval of new developments in the area on basis of 

vulnerability assessment.  Additionally the environment 

department and GPCB may consider chemical vulnerability 

assessment as a part of chapter on disaster management 

in the environmental impact assessment report as a key 

decision factor to permit new industry. 

3.6    PROMOTION OF PREVENTION 
PROGRAMMES IN INDUSTRY 
Numerous prevention programmes and tools can also be 

employed by hazardous chemical industries to educate 

workers and reduce risk by effectively managing all 

processes involving the presence of hazardous chemicals.  

Some example prevention tools are listed below:
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•	 Conduct safety review before starting

•	 Establish employee participation and access 

to process safety analysis and management 

programmes

•	 Prepare written safety procedures and work aids 

for employees and contractors

•	 Conduct worker and contractor safety training

•	 Conduct daily safety briefings for employees and 

contractors

•	 Identify process best practices and develop a  

plan to implement changes

•	 Ensure on-going integrity of equipment and 

implement maintenance management

•	 Conduct compliance audits

•	 Conduct incident investigations to identify and 

address root causes of releases

•	 Identify expected equipment lifecycle; 

schedule and budget to replace or  

upgrade equipment

•	 MSDS sheets and Do and Don’ts

•	 Provide help in terms of technical and other 

resources for emergency response planning and 

training with local responders, district disaster 

management authorities, the LCG or DCG, and 

the public.

3.7    COORDINATION BETWEEN 
ENFORCEMENT AGENCIES
There are several key regulatory and technical agencies 

that play a role in prevention and mitigation of chemical 

emergencies.  However, a common platform for effective 

coordination amongst them does not exist.  Therefore, 

a key role for GSDMA will be to improve coordination 

between DGFASLI, Airport Authority, Western Railways, 

PNGRB, GMB, PESO, CEI, DISH, GPCB, DOT, and others to 

meet the common objective of reduced risk of chemical 

accidents.  The main mechanism to achieve improved 

coordination between these agencies is provided for 

under MSIHC rules by constituting SCG, DCG, and LCG.  

GSDMA needs to play a significant role in ensuring this 

mechanism functions in the true spirit of the law.  Some 
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examples of the activities are as follows:

•	 All regulatory and technical agencies may be 

invited by GSDMA individually or as a group to 

present to GSDMA about their roles in DM as per 

their own assessment,and status of prevention 

efforts, and the preparedness measures by the 

industry they regulate.  The meeting of SCG should 

also be regularly –4 times in a year as required by 

CAEPPR Rules – convened where these agencies 

can be requested to make a presentation and 

engage in discussions to improve the disaster 

planning and response mechanism in the state.  

•	 DCG and LCG offsite plans should be developed 

by the DCG/LCG as a group and not by DISH 

“alone”.The plans are meant to be developed in 

a participative manner by the entire group where 

DISH plays the coordination role of the member 

secretary.  SCG should provide the budget and 

the framework for other members of DCG/LCG to 

participate in preparation or updating of offsite 

plans / DMPs, and regularly review and update 

them, as necessary.

•	 Recommendations in Section 3.4 can improve 

coordination among regulatory agencies.

•	 Table top exercises, functional drills, and full 

scale mock drill are multi agency tasks and need 

coordination. GSDMA can support these activities 

in terms of funding and technical support.

•	 As recommended in the Bharuch DCG meeting, 

GSDMA may help in publishing a quarterly/yearly 

magazine on hazardous chemical incidents, 

accident report findings, new technologies, and 

other chemical emergency related information.  

The industries can significantly contribute in 

terms of content, recommendations for improving 

existing systems by interpreting the lessons from 

accident investigation, and in sharing publishing 

costs.  This magazine will be a valuable resource 

for regulatory agencies, response agencies, line 

departments, and the industries alike.

•	 The Person Action Communication (PAC) sheet 

is a good tool to establish clarity of roles and 
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co-ordination among the various responders 

during an emergency. The PAC sheets for sample 

scenarios have been provided in Appendix C 

and Appendix D. The details of PAC analysis are 

available in the MoEF offsite plan guidelines 

2010. The PAC analysis of different emergency 

scenarios can be one of the agenda items of DCG 

meets and subsequently these sheets could be 

annexed to the plan for records.  It should be 

clarified that PAC sheets are prepared by DCG 

members in discussion and not to be outsourced 

to an external consultant.

3.8     TRAINING AND CAPACITY BUILDING
Regulatory agencies must maintain and upgrade 

theirknowledge and skills continuously to keep in line 

with best international practices and emerging new 

technologies, processes, and hazards.  The regulatory and 

enforcement agencies need specialized, focused training 

of fresh recruits and continuing education for other 

staff.  The training material, examination pattern, and 

certification requirements can all be developed internally, 

or in collaboration with other agencies and training 

institutes with similar purpose. Capacity building efforts 

should include regular internal and external seminars and 

workshops.  There should be an on-going arrangement for 

training and capacity building in-house as well as at other 
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institutes at state, national, and international levels 

with adequate funding. For example, GIDM may provide 

training of trainers from regulatory agencies, response 

agencies and industries in specialized chemical disaster 

management topics.

Also, the regulatory agencies are responsible for building 

the capacity of the industry they regulate.  Strong 

internal training materials for regulatory agencies can be 

used as outreach and safety promotion material for the 

industry with minor modification.  Regulatory agencies 

can also develop certification and training programmes 

in collaboration with professional training institutes for 

the industries (e.g., training requirement for contract 

workers, training for workers handling Hazardous 

chemicals, etc.).  Regulatory agencies and State training 

institutes may develop guidelines and standardize training 

protocols for first responders within the industries. These 

guidelines should consider joint training and exercise of 

industry first responders with offsite response agencies 

for coordinated response.

3.9    STAKEHOLDER ROLES AND 
RESPONSIBILITIES IN PREVENTION AND 
MITIGATION
The table below summarizes the key activities required for 

prevention and mitigation and the responsible agencies.
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SN
PREVENTION AND 

MITIGATION ACTIVITY

PRIMARY 
RESPONSIBILITY AT 

STATE/DISTRICT LEVEL

SECONDARY 
RESPONSIBILITY/

SUPPORT AT STATE OR 
DISTRICT LEVEL

1 Ensuring safety of chemical 

storage vessels regulated by PESO

PESO DISH

2 Enforcement of safety provisions 

for isolated storages 

DISH

(Recommended)

GPCB

3 Overall chemical safety of the 

unit including process safety, PPE, 

staff training, etc.

DISH

4 Ensuring no or minimal 

environmental impact owing to 

operations and possible accidents 

at the site

GPCB DISH

5 Ensure safe electrical conditions 

and that electrical hazards will 

not trigger chemical accidents

CEI DISH

6 Reducing/Eliminating  use of 

toxic materials and /or using 

alternative non-toxic materials 

Industry DISH

7 Risk management programs and 

installation of passive and active 

mitigation systems 

Industry DISH

8 Dovetailing of Structures under 

MSIHC Rules, 1898 and the DM 

Act, 2005.

GSDMA SCG, Chief Secretary of State

9 Extension of requirement of  

Onsite Emergency Plans to include  

MAH as well as and Type A and 

Type B industries 

DISH, CEI,PESO,GIDC,DoT Industry

10 Requirement of Onsite emergency 

plans for Hazardous Waste 

Management Facilities ( TSDF)

TSDF facility Regional GPCB

11 Onsite Emergency plans and  

enforcement of MSIHC rules in 

intermediate, minor and private 

ports in addition to major ports 

Respective Port Authority Regional GPCB, DISH

12 Onsite emergency plans for 

isolated storage facilities 

Isolated storage facility, 

Regional GPCB

DISH

13 Emergency response plans for 

transport of HAZCHEM

DISH Department of Transport, 

Western Railways, Traffic Police
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Table 6.Stakeholder Roles in Prevention and Mitigation

continued to page 38...
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SN
PREVENTION AND 

MITIGATION ACTIVITY

PRIMARY 
RESPONSIBILITY AT 

STATE/DISTRICT LEVEL

SECONDARY 
RESPONSIBILITY/

SUPPORT AT STATE OR 
DISTRICT LEVEL

14 Land use policy on ‘no-

population buffer zone around 

MAH industries. Vulnerability 

Assessment based siting of 

chemical industries

State level  Land use and town 

Planning related agencies/

dept

GPCB,GSDMA,DC DCG, Revenue 

Dept

15 Implementation of programmes 

such as Toxic Risk Reduction 

Programme

DISH, GPCB ,GIDC, DoT, PESO

16 Use of Third Party professionals 

for strengthening enforcement

PESO,CEI,DISH

17 Implementation of E-Governance GSDMA, DISH DCG,DDMA, LCG (all for data 

and implementation support)

18 Development of Inspection 

manuals 

All relevant Regulatory 

Agencies

19 Promotion of preventive programs 

in industry

DISH, PPP models like DPMC GSDMA,  DCG, DDMA, 

collaboration between multiple 

regulatory agencies

20 Coordination between different 

enforcement agencies 

GSDMA GFASLI, Airport Authority, 

Western Railways, PNGRB, 

GMB, PESO, CEI, DISH, GPCB, 

DOT

21 Training and Capacity Building GIDM, SPIPA Regulatory Agencies, DISH, 

DDMA and DCG

...continued from page 37
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The following are recommendations to improve the 

preparedness for responding to chemical emergencies in 

the state, as per the response plan in Chapter five.  It is 

critical to note that the response plan assumes that the 

recommended level of preparedness is achieved.   

4.1  DEVELOPMENT OF PREPAREDNESS 
ACTION PLAN
Preparedness actions plans are critical to move from 

planning to implementation.  This CDMP will only 

identify the key “preparedness objectives” that need to 

be achieved whereas the action plan must identify the 

timeline, funds, personnel, and strategies to achieve 

these objectives.  Without such action plans, the following 

recommendations will remain only aspirations and the 

response plan based on an assumption that the level 

of preparedness is achieved cannot be implemented. 

Each offsite response agency and the state government 

department assigned a role in the response plan (Chapter 

5) must develop a preparedness action plan and present 

it to the SCG and GSDMA.  After the plan is finalized and 

timeframe is assigned to implement the planned actions, 

these preparedness action plans should be annexed to this 

chapter.  The annual review and updating of the state DMP 

should also review the progress of offsite agencies and 

state departments, as per their own preparedness action 

plans.  It is critical that GSDMA takes a leadership role in 

ensuring that individual departments prepare an action 

plan to meet the agreed recommendations of this CDMP.

4.1.1  WHAT IS AN ACTION PLAN?
The action plan describes how an organisation or 

department will meet its objectives (roles and 

responsibilities) for CDMP.  It consists of a number of 

action steps with each step describing the following:

1.	 What will be done?

2.	 Who will do it?

3.	 When will it be done?

4.	 What resources (money, manpower, technology) 

are needed?

5.	 How will the resource needs be met?

6.	 Who should know what and will report what  

to whom?

4.1.2   ASSIGN SPECIFIC ROLES AND 
RESPONSIBILITIES 
Based on the state, district and local area CDMP, each 

department should be assigned roles responsibility.  In 

this step, the role of SCG, DCG and LCG is important as 

a coordinating body and a common platform of various 

relevant departments and organisations.  The objectives 

of the action plan for a given department or organisation 

will be to fulfil the roles and responsibilities assigned  

to them.  

4.1.3  ESTABLISH A CORE PLANNING GROUP 
WITHIN THE ORGANISATION
Each department should identify a core group of few 

(3-6) people who are interested in the subject of CDMP, 

have some relevant experience or expertise, and can 

devote some of their time and resources to making of 

and monitoring the action plan. Particularly, budgets 

and people (their time share) should be assigned for: 

(1) preparation of detailed action plan; (2) monitoring 

of implementation of action plan; and (3) actually 

discharging the duties as per the plan.

4.1.4  MAKE PREPAREDNESS ACTION PLAN
Assess resource and skill requirements as per the assigned 

role.  Compare what is needed with available resources 

and skills. Such needs assessment will result in a list of 

specific goals or tasks.  These goals should be time bound 

in immediate (0-2 years), short (1-4 years), medium (3-7 

years), and long term (6-10 years).  The goals should be 

measurable (quantitative, verifiable, etc.). 

For each goal or task, prepare a comprehensive and 

detailed list of activities to be conducted within next 

3 years, 1 year, and 3 months.  Each activity should be 

assigned to a specific person or a group so that their 

progress can be monitored.  Such detailed planning is 

essential for successful implementation 

Next, identify who, what, when, how.  Essentially, 

each goal/task or activity should be assessed for 

PREPAREDNESS4
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required resources (manpower, skills, equipment,  

technology, budget).

4.1.5    DEVELOP EMERGENCY RESPONSE 
PROTOCOLS
Preparedness action plans are made so that the 

organisation is ready to discharge its roles during an 

actual emergency.  Therefore, a critical component of 

the action plan should be allocation of staff, technology, 

equipment and budget during emergency.  In addition, 

each department should develop SOPs for their response 

during an emergency.

4.1.6    MAKE TRAINING PLAN
Training and capacity building is integral part of action 

plan.  The department and organisation should identify 

their learning objectives and resources available.  Online 

training and internal material is often the best source, 

but external training institutes and professionals can also 

be proposed in the action plan.

4.1.7    FLOW DOWN ACTION PLANS
Preparation of action plans should be top down starting 

with the state head quarter and going to the district 

and then local/block levels.  The state plan should be 

internally discussed and presented to regional/district or 

other such lower units in organisation.  Each such sub-unit 

should prepare their own action plans.

4.1.8    DISCUSSION OF THE PLAN IN LCG/DCG/SCG 
MEETINGS

The action plans should be discussed in appropriate SCG, 

DCG, LCG meetings so that a coordination with the plans 

of other organisations is achieved.  As discussed in Section 

3.7, the PAC sheet is a good tool to establish clarity of 

roles and co-ordination among the various responders 

during an emergency. 

4.1.9 IMPLEMENTATION, MONITORING AND 
EVALUATION OF ACTION PLAN
Monitoring and evaluation of the action plan is as important 

as rigorous planning itself to ensure implementation.  

Therefore, an independent internal monitoring and 

evaluation group who is not directly responsible for 

implementation of the plan should be formed.  This 

group should be accountable and reporting to the head 

of the organisation and should make at least quarterly 

presentation to the top executives and administrator of 

the organisation. 

4.2     IMPROVEMENT IN CHEMICAL DISASTER 
MANAGEMENT PLANNING 
4.2.1    GSDMA SUPPORT TO SCG, DCG, AND 
LCG IN PLANNING AND PREPAREDNESS AND 
COORDINATION OF RESPONSE 
GSDMA is already playing a key role in planning and 

preparedness for responding to chemical disasters through 

technical guidance, financial support for infrastructure, 

constituting GIDM, and other such activities.  GSDMA 

is also helping key municipal corporations procure 

HAZMAT vans for chemical response.  GSDMA is helping 

district authorities to establish ERC in five locations.  We 

recommend additional support by GSDMA on the following.

•	 GSDMA needs to do role as a “response 

coordinating” agency. Currently, no single 

agency or department is made responsible for 

coordinated response for chemical emergency.  

In practice, the collector is expected to fulfil the 

role of coordinating response.  The international 

best practices are to have a single agency 

responsible for coordinating response of multiple 

response agencies during disasters, ensuring that 

individual response agencies are prepared to 

required level, and develop integrated response 

capability for the state.  Such single “emergency 

response office /agency” is advised not only for 

chemical emergencies but in all hazard context 

as well.

•	 Establish a Chemical Cell within GSDMA for 

community outreach and education, as per CECAP 

strategy report developed under this project.  

GSDMA may coordinate with SCG entrusted with 

the similar functions under CAEPPR Rules

•	 Develop a system to conduct and learn from 

regular table top exercises, functional drills and 

full scale mock drills, as per the recommendations 

in this plan later, and ensuring that the system 

is implemented by relevant DCG and LCG in 

coordination with SCG.

PREPAREDNESS4
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•	 DPOs at district levels support the chairman of 

DDMA (the collector) to discharge his duties.  DISH 

is a member secretary to support the chairman 

of DCG (also, the collector) as per CAEPPR 

Rules.  Considering the support activities for 

chemical disasters and those under “all hazard” 

concept will overlap, DISH and DPO both should 

provide support to the DC for preparedness of 

Chemical Emergencies.  While DISH can provide 

technical support, the DPO can provide support 

in administration, community outreach and other 

tasks.  However, DISH officers and DPOs should be 

trained in topics of CIDM.

 •	 Additionally, GSDMA should consider appointing a 

CIDM specialist at district levels.  This person can 

be a chemical engineer with training in industrial 

safety, HAZMAT response, CAMEO suit modelling.  

He can also be used by DCG as a technical 

resource to prepare offsite plans, SOPs for the 

districts and other such technical activities.

•	 In collaboration with SCG and by providing 

technical and financial support, GSDMA should 

prepare guidelines on chemical disaster 

planning for LCG and DCG for:  (a) chemical 

hazard identification and facility inventory; 

(b) collection of planning information; (c) 

identification of sensitive populations and 

environmental receptors; (d) chemical release 

notification system procedures; (e) initiation 

triggers and activation for initial public protective 

actions; (f) mobilization of chemical emergency 

response teams; (g) establishment of the IRS 

and communications system; (h) transition 

from emergency to remediation phase; and (i) 

equipment and material support requirements.

•	 GSDMA may support SCG with technical and 

financial support to develop and standardize 

vulnerability assessment procedures, 

assumptions, data and software, and annual 

updates for the same, maintaining database of 

industrial units and their chemical storage data, 

and providing modelling support to estimate 

vulnerability, and developing a vulnerability atlas 

and other maps.

•	 Help establish a system for stakeholder 

participation in planning, review, and 

preparedness activities.  One of the critical 

gaps in participatory planning and preparedness 

processes is that regular meetings of SCG, DCG, 

and LCG do not happen as envisioned in CAPPR 

Rules except when a mock drill is planned.  Such 

meetings between industry or their associations 

and public authorities are very rare as well in 

spite of being critical to build trust between 

industry and public agencies, and to develop joint 

capability for response.  Therefore, GSDMA may 

take leadership in organizing and coordinating 

such meetings and through active participation in 

these meetings as member of SCG.

4.2.2    STRENGTHENING OF ONSITE PLAN AND ITS 
SYNCHRONIZATION WITH THE OFFSITE PLAN
To strengthen preparation of onsite plans and their 

synchronization with the district offsite plans or with 

district CDMPs, the following three documents can be 

issued by DISH to the industry after they are approved in 

deliberations with the stakeholder:

•	 Onsite Plan guidelines

•	 Onsite plan model plan

•	 Check list

The consultants, under contract with GSDMA, 

have prepared the above three documents. These 

documents need to be reviewed and adopted by 

DISH.  DISH also needs to make conscious and 

timely efforts to ensure that the industries follow  

hese guidelines.

4.2.3    DEVELOP EMERGENCY RESPONDER SAFETY 
AND TRAINING GUIDELINES 
The safety of responders is paramount, not only to 

prevent any potential harm and suffering they may 

experience, but also to preserve a critical disaster 

response asset.  State government should adopt and 

implement a responder health and safety standard on 

lines of Hazardous Waste Operations and Emergency 

Response Standard (HAZWOPER) developed by the US  (see 

Appendix G: HAZWOPWER Standard by OSHA, USA).  In 

brief, this standard requires that responders be provided 
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with the following.

•	 Training and supervised work experience at 

several increasing levels of competency sufficient 

for responders to safely work in chemical 

emergency events.

•	 Personal Protective Equipment (PPE), safe work 

practices and policies, and/or engineering 

controls to appropriately to protect responders 

from harmful chemical exposures.

•	 Equipment capable of identifying chemicals and 

monitoring chemical levels in the environment 

and to identify when PPE may no longer be 

effective.

•	 Medical assessments to establish the ability of the 

responders to work in a hazardous environment 

and wear the respiratory protection that may be 

necessary for certain incidents.

•	 Medical monitoring to identify if exposure may 

have occurred and to ensure that responders 

have not been harmed while responding to an 

incident.

•	 Briefing on the contents of site safety plans 

(SSPs) developed for each facility—both written 

and oral—prior to entry into a hot zone.  SSPs 

are developed by the responders prior to entry 

based on MSDSs, safety plans, input from DISH, 

facility staff, etc.  It is the primary decision 

making tool to determine PPE and provide for 

responder safety.  The facilities could develop 

these in advance, but the details would likely 

change dynamically in an emergency. Appendix B 

includes an example template for SSP.

•	 Capacity for teams consisting of at least two 

people for low-hazard assessment work and six-

person teams for entry into any site where the 

hazards are high-level, high-volume, unknown, 

or poorly understood.

•	 Decontamination upon exit from a hot zone and 

sanitation to be performed when responders are 

done working for the day.

4.2.4    DEVELOP GUIDELINES FOR IMMEDIATE 
NOTIFICATION OF HAZARDOUS CHEMICAL LEAK
Under MSIHC Rules 1989, the occupier needs to notify 

the offsite agencies in case the onsite emergency has 

potential for or poses offsite consequences.  However, for 

an effective response to chemical emergencies that can 

save lives and properties, time is a critical factor.  The 

time to respond to and effectively control chemical leaks 

is measured in several minutes, not hours.  Therefore, it 

was identified in State, District and Local workshops that 

a critical gap is a trigger mechanism for immediate 

response.

The recommendation is to develop guidelines to help 

industries determine when an onsite emergency can 

potentially become offsite based on quantitative criteria.  

Such guidelines and precautionary and not reactionary 

and thus may require notification to offsite agencies even 

when the emergency does not become offsite eventually.  

The point is that as the emergency is unfolding, it is often 

difficult to determine whether off site agencies should 

be notified for help and when, and such decisions are 

subjective.  This results in valuable loss of time to notify 

offsite agencies.  On other hand early notification will 

enable response agencies to mobilize teams and keep 

resources on alert even if in some cases the emergency 

does not become offsite.

Based on above need for a rapid trigger mechanism, 

USEPA has developed criteria to notify chemical leaks 

on the basis of amount (Kg) of chemicals leaked on the 

basis or animal toxicity, mobility in the atmosphere or 

environment, persistency or capacity to bio-accumulate 

in the environment, or presence of any form of significant 

physical or environmental hazard (See Appendix H: 

Guidelines on Reportable Quantities of Leaks by USEPA).  

We recommend that DISH and GPCB with support from 

GSDMA develop the guidelines for the industry to report 

chemical leaks on basis of “quantity leaked” without 

waiting for the emergency to become offsite.  

The focus of reporting and notification has traditionally 
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been on events that “directly” affect human populations 

but not on events that affect human health through 

environmental or ecological damage.  Therefore, we 

recommend that incidents should be reported even when 

they threaten environment and ecology on basis of above 

USEPA rules as follows:

i.	 A release of any hazardous chemical or petroleum 

product (in any amount) to water bodies (lake, 

rivers, dams, canal, sea, creek, etc.) within the 

state of Gujarat.

ii.	 A release of any hazardous chemical or petroleum 

product, in a quantity of 95 Litres or more, to 

the surface of the land (whether or not there is 

evaporation or fire).

This is a key recommendation that will result in immediate 

notification and efficient trigger mechanism which were 

the requirement under the scope of work of this project.  

However, we propose that these be first developed as 

guidelines and industry and public agencies be allowed 

to implement it for some time.  Depending on their 

experience, these criteria can be modified to suit Indian 

contexts and later developed in to statutory rules.

4.2.5    FORMAL AFTER ACTION REPORTING 
SYSTEM

1.	 MSIHC Rules require an accident be reported 

within 48 hours and a follow up report conducted 

within 90 days.  MoEF has developed Chemical 

Accident Investigation Reporting system (CAIRS).  

Our assessment indicates that CAIRS is not used 

effectively.  For example, only 11 accidents 

have been reported in Gujarat DISH in past 10 

years.  Therefore, use of CAIRS must be promoted 

rigorously in Gujarat.  However, CAIRS itself needs 

a few revisions to make it more comprehensive, 

effective, and user friendly.

2.	 Whether CAIRS is improved or GSDMA develops 

a new state level accident reporting system, 

the system should be web based, use standard 

templates, and facilitate “automatic” information 

sharing on a common platform between local 

response agencies, district disaster management 

authorities, specialized response assets (e.g., 

SDRF, SERT), state agencies, and relevant national 

agencies.  The system should:

a.	 Allow entry by both the industry  

and authorities 

b.	 Have an event registry that records and tracks 

key quantitative data elements, enables 

trend analysis, and supports geographic 

information system (GIS) analysis

c.	 Allow for the documentation of past, active, 

and threatening incidents

d.	 Improve pre-planning for deployments

e.	 Allow reports to be generated that 

summarise response incidents and impact for 

consideration by administrative and higher 

level government functionaries

f.	 Play a critical role in ensuring all rehabilitation 

efforts and activities are documented and no 

incidents go without consideration for future 

mitigation

g.	 Have a public information component. 

4.2.6    DEVELOPMENT OF GIS BASED SYSTEM FOR 
PLANNING AND DECISION SUPPORT
Under this project from GSDMA, the consultants have 

identified and reviewed several GIS based planning and 

decision support systems.  Based on this assessment, we 

have recommended the CAMEO suit to be used for response 

planning.  The CAMEO suit includes: (a) CAMEOfm for 

chemical related hazard information as per their MSDS; 

(b) ALOHA to model leakage scenario and estimate threat 

zones; (c) MARPLOT – to integrate ALOHA output on GIS 

layers to identify vulnerable population, installations, 

and areas and export the same to Google Earth or other 

GIS platforms; (d) databases – various relational databases 

for chemical industry location and contact information, 

accident reporting and investigations, resources available, 

routes, and others.  

We acknowledge that CAMEO is designed by NOAA and 

UPEPA in the context of US and several terminologies 

used therein or the reporting requirements are as per 

US standards. However, CAMEO is still very effective and 

useful in Indian contexts if we ignore the requirements 
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under US laws and focus only on the critical data and 

modelling needs.  CAMEO is being used by many US 

and other country based emergency response managers 

and tested for usefulness.  On other hand, developing 

a customized GIS based planning and decision support 

system for Gujarat or India will be time consuming and 

expensive.  Therefore, the better strategy would be to 

use CAMEO in short term.  As more experience is gained 

in use of CAMEO, GSDMA may consider developing or 

procuring a more advanced and customized GIS based 

system for Gujarat. 

CAMEO system is a modelling and database system and 

as such useful only to the extent of data available.  The 

consultants have limited data for chemical industries, 

chemicals stored and their quantities, and latitude/

longitude.  From MoEF, GIS location data for fire stations, 

police stations, medical facilities is available for 6 

districts. The collected data is not validated or verified 

and grossly inadequate to properly plan for and to use 

in an emergency response.  A state-level survey has to 

be done to obtain information on resource infrastructure 

(contact, equipment, location, etc.), critical or sensitive 

installations (schools, government offices, etc.), routes 

(chemical transportation routes, evaluation, road traffic/

condition information), and industry specific information 

(chemicals, location, quantity).  This information must 

be available in interactive GIS format.  CAMEO suit 

(MARPLOT) can then be loaded with such GIS layers for  

effective response.

The GIS database is not a one-time activity but need to 

be updated and maintained regularly.  The most effective 

strategy to ensure this is that the local authorities, 

response agencies, and the industry are entrusted with 

regular updating of information.  For example, a LCG 

may be made responsible to collect and update chemical 

industry information on the web.  Or, an industry can be 

provided access to update their own information on a web 

platform.  Local fire, medical and police departments 

can also update their own information regularly on line.  

GSDMA may consider developing a web-based system to 

achieve this.   

4.3  	 TRAINING, CAPACITY BUILDING, AND 
COMMUNITY PREPAREDNESS
4.3.1  	 IMPROVING THE CAPABILITY FOR AND 
EFFECTIVENESS OF OFFSITE MOCK DRILLS
Mock drills form the back bone of testing preparedness 

levels and learning lessons to improve the same.  Our 

assessments find that while mock drills are conducted as 

per the MSIHC rules at the district level by the industry and 

the offsite response agencies, they are not standardized, 

and the feedback or lessons are not integrated with 

the offsite plans. Industrial cluster or LCG level mock 

drills are also required to happen twice in an year and 

the pocket plan needs to be updated accordingly as per 

CAEPPR Rules, but this is not being done.  Further, smaller 

exercises and drills need to be conducted periodically 

leading to a full-scale mock drill so that all exercises are 

a continuous activity, and not only once-a-year mock drill.  

The following structure for mock drills is recommended to 

be followed at local, district and state levels: 

1.	 Onsite mock drills should involve members 

from LCG and DCG and be completed as per the 

guidelines issues by DISH from time to time.

2.	 Table top exercises should be conducted to assess 

response capability and plan for resources and 

procedures during emergencies. 

3.	 Functional drills are a practice of a specific 

aspect of emergency response.  For example, 

we have recommended communication inter-

operability exercises. Similarly functional drills 

for joint industry-offsite agency response, public 

information, site security, management of mass 

casualty, and others can be conducted.

4.	 The full scale mock drill may be conducted as 

follows:

a.	 Invite independent observers to oversee 

the drill.  GSDMA may develop and train a 

panel of pre-approved observers with a  

fixed tenure 

b.	 A special core team should be formed to plan 

the mock drill scenario.  The team should 

communicate the date but no other detail to 
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response agencies

c.	 News media, public agencies, and target 

communities should be informed of mock 

drills so that unnecessary panic is not caused.

5.	 The observations from table top exercises, 

functional drill and full scale drills should be 

documented, key lessons and action items 

must be identified with suggested changes in 

DMPs or offsite plans, and the plans should be 

accordingly revised post discussion between  

SCG/DCG/LCG members. 

4.3.2    DEVELOPING A SPECIALISED TRAINING 
COURSE ON INTEGRATED AND COORDINATED 
EMERGENCY RESPONSE SYSTEM
There is a strong need for developing such a specialised 

training course for the emergency planners and responders 

(both Onsite and Offsite), regulatory agencies, LCG/

DCG members and other professionals in the field and 

industrial personnel. To assess the training needs of the 

target groups, feedback through group-discussions should 

be obtained from LCG/DCG members, regulatory bodies, 

safety professionals from industry, public response 

agencies etc.  An electronic database to track training 

credentials of responders, SCG/DCG members, and 

others should be developed.  Private industries should 

be encouraged to initiate a similar training programme 

for personnel exposed to hazardous substances, health 

hazards, or safety hazards.  An example of Best Practice 

for such training courses is a part of the HAZWOPER 

standard developed by OSHA as referenced earlier 

(Appendix G).  The HAZWOPER standard can be accessed 

at http://www.osha.gov/pls/oshaweb/owadisp.show_

document?p_table=STANDARDS&p_id=9765

The following levels of trainings are recommended 

under HAZWOPER to achieve integrated and coordinated 

emergency response.  GSDMA may cause GIDM to develop 

training criteria and material on this basis by adapting to 

the local context in discussion with DISH, PESO, GPCB, and 

the industry. We recommend that such training material 

be tested through comments of key experts in the field 

(national / international) and piloted before being  

scaled up.

1)	 General site workers initially require 40 hours of 

instruction, 3 days of supervised hands on training, 

and 8 hours of refresher training annually.

2)	 Workers limited to a specific task or work-

ers on fully characterized sites with no haz-

ards above acceptable levels require 24 

hours of initial training, 1 day supervised 

hands on training, and 8 hours of refresher  

training annually.

3)	 Managers and supervisors require the same level 

of training as the people they supervise, plus 8 

additional hours of training.

4)	 Workers who are working at a treat-

ment, storage, or disposal facility that han-

dles hazardous wastes require 24 hours 

of initial training and 8 hours of refresher  

training annually.

5)	 First Responder Awareness level training to 

demonstrate competency in their assigned duties 

for 16 hours.

6)	 First Responder Operations level training is 

awareness training plus 8 hours training.

7)	 Hazardous Materials Technician 24 hours training 

plus additional training to achieve competency in 

several areas.

8)	 Hazardous Materials Specialist 24 hours training 

at the technician level, plus additional training 

to achieve competency in several areas.

9)	 On Scene Response commander 24 hours training 

plus additional training to achieve competency in 

several areas.

Please see Section 4.5 for identified training needs 

of key response agencies for qualified chemical  

emergency response.
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4.3.3  	 DEVELOPMENT AND IMPLEMENTATION OF 
CHEMICAL EMERGENCY COMMUNITY AWARENESS 
AND PREPAREDNESS STRATEGY
From the analysis of the relevant statutory requirements 

under key CIDM legislations, it is clear that the 

responsibility for Chemical Emergency Community 

Awareness and Preparedness (CECAP) rests with the 

local public emergency authorities with the active 

support of State and Central governments and proactive 

participation of the industry.  Accordingly, a CECAP 

strategy is developed.

A dedicated CECAP cell should be established in GSDMA 

with a budget and action plan to provide funding support, 

technical guidance, and management of outreach in each 

district.  The programme’s overall objectives include:

•	 public understanding of protective actions 

(shelter in place and evacuation) 

•	 public acceptance of the recommended protective 

actions during an emergency

•	 public trust in the emergency management system.  

Outreach programmes should be tailored to each 

community’s needs. The specific objectives of the 

programme will be to: 

•	 Encourage residents to have a specific chemical 

disaster plan for themselves, their families, and 

their businesses

•	 Create awareness about the risk involved and 

safety actions required to be taken—sheltering-

in-place or evacuating

•	 Develop a sense of participation/involvement/

partnership of community in decision making 

•	 Develop public willingness and readiness to 

co-operate and take self-protective actions 

as advised by the DDMA/DCG during real time 

chemical emergencies. 

The CECAP cell of GSDMA should also play the following 

key functions:

•	 Coordinate communication between GSDMA, 

DDMAs, SCGs, DCGs, and LCGs to provide 

feedback, strategic direction, and impact 

evaluation (monitoring and evaluation, 

experimental impact evaluation, process audit, 

etc.) of outreach programmes  

•	 Integrate the activities of key state agen-

cies involved in development of IEC materials  

for CIDM 

•	 Ensure that DDMA/DCG designate an active 

representative or trusted agency to deliver the 

public outreach messages

•	 Publish information for the general public such as 

vulnerability and hazard profiles, common social 

promotion material, guidelines for community 

outreach efforts by local agencies and appointed 

private parties, evaluation reports, and others.

The key responsibility for implementation of the CECAP 

strategy in the respective local areas lies with the DDMA 

in consultation with LCGs and the DCG.  Therefore, each 

DDMA should have a pre-planned and approved budget, 

target, and schedule.  The following are key components 

of implementation plan recommended in the CECAP 

strategy report: 

1.	 Identification of vulnerable communities:  We 

recommended that the onsite plan identify the 

vulnerable communities and not only estimate 

the distance of vulnerable zone so that DCG or 

LCG can identify vulnerable communities on basis 

of onsite plans developed by the industry.  DCG 

or LCG can also use MARPLOT of other GIS based 

platforms to identify such communities and the 

risks (fire, explosion, toxic) they face. 

2.	 Workshop based training of Master Trainers:  The 

communities in vulnerable zone need special 

training to prepare them for the protective 

action.  These communities need information on 

hazards, chemicals, the risks, expected response, 

communication protocols,  contact for additional 

information, compensations, and available 

resources to help them in an  emergency.  We 

recommend that each block identify master 

trainers from the community who can be local 

leaders, school teachers or others and train them 

on above topics for their respective communities.  

These members can train their own neighbourhood 

or community with active support from the 
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block level trainers. Block level trainers can be 

trained at district and state level.  Such block 

trainers can be a mix of DISH officials, industry 

representatives, DPO, and others.  GSDMA may 

support in terms of developing training guides 

and providing funding for technical support.  The 

local industry can contribute funds to hold the 

workshops at local levels and make necessary 

logistics arrangements.  

3.	 General and wider outreach:  While communities 

in vulnerable zones require specific information 

and training, general population also needs 

information on chemical emergencies and their 

role in them.  These are the typical information, 

education and communication (IEC) strategies 

being used in the state.  Such mass-communication 

approach will also serve to reinforce some of 

the training points for vulnerable communities 

as well.  Developing such general and wider 

approach consists of three elements. 

a.	 Identify Communication Methods:  Select 

one or more of the channels such as print 

material (brochures, calendars, news-

paper), e-media (web, SMS, emails), radio, 

TV,  special events.

b.	 Develop and Produce Education Materials:  

The materials should include general 

information on chemical hazards and 

protective actions general population can 

take. The materials and should be clear, 

accurate, consistent, and conveyed in an  

authoritative manner.  

4.4    ENHANCE CHEMICAL DISASTER 
RESPONSE CAPACITY
4.4.1    HAZMAT RESPONSE CAPACITY ASSESSMENT 
Under this project, the consultants conducted a thorough 

capability gap analysis of CIDM at State and district 

levels.  The thrust of the gap analysis was on self-reported 

assessment of capability on several factors against their 

international benchmark levels.  At the district level, 

the assessment questionnaire was targeted to 12 types 

of organizations (Police, GPCB, Fire, Collectorate, etc.) 

and across thirteen capability areas such as the planning, 

communication, HAZMAT response, the management of 

dead, and other critical areas.  At state level, we sought 

response from 15 different organizations.  A capacity was 

considered perfect when the level of 10 out of 10 was 

reached.  The analysis recognized that the self-reports 

would be biased towards reporting a more positive 

capability so that the consult teams validated several of 

the claims through field visits on a sample basis.  Although 

we find few instances or high levels of self-ranking, the 

field visits clarified that such high ranking itself was based 

on improper understanding of the roles, responsibilities, 

and what international capability benchmark really 

meant.  Majority of the respondents honestly self ranked 

their capability and we find that they fall short of the  

international benchmark.  

The details of the analysis are available in a separate on 

Capability Assessment and Gap Analysis.  This report is 

a critical compendium to the CDMP because it includes 

specific recommendations for the gaps we identified.  

Several of those recommendations are included in this 

CDMPS but several minor recommendations and their 

details are a part of the Capability Assessment and Gap 

Analysis report. Below we summarize key findings from 

our assessment in Table 7 and 8.

Overall the state and districts agencies have self-assessed 

their capabilities in moderate (4-6 out of 10 ranking) 

range. In addition, the team of PRESTELS and IEM 

consultants visited fire stations, police stations, medical 

facilities, MAH units, Type A units in Ahmedabad, Surat 

(Hazira), Vapi (Valsad), and Bharuch.  Among other aspects 

that we evaluated a critical question we asked was “For 

a given level of disaster would the public/government 

responders can provide qualified HAZMAT response 

that would be effective in saving lives and property?”  

The assessment team included senior technical lead 

from IEM who has responded to hundreds of chemical 

emergencies, an experienced fire engineer from India, 

as well as Industrial safety experts. Essentially this is 

the assessment of HAZMAT response capacity of the fire 

stations because they are/will be the most qualified to 

provide a direct response whereas other responders such 

as Police or Medical will be in support role.  We summarize 

our assessment in Figure 12.
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Figure 12.  Assessment of HAZMAT Response Capacity

While the LCG-DCG-SCG mechanism is constituted to 

plan for and coordinate response to industrial chemical 

emergencies, the public agencies such as police, fire, and 

medical departments are responsible for actual responses 

at the scene.  Traditionally, the role of offsite agencies 

has been supportive where as the industry is made 

responsible to provide a qualified and technical HAZMAT 

response.  However, this approach ignores that not all 

industries would have high level of capability to respond 

to chemical emergencies or that a chemical emergency 

can exceed the available capability of the industry or that 

chemical accidents can happen elsewhere than chemical 

industries.  In such situations, the responsibility for public 

protection on the government becomes critical and thus 

it is essential that a capability for qualified chemical 

emergency response is developed in the offsite agencies.

Past and recent experience in India and internationally has 

shown that the government cannot rely solely on private 

industry and must play a strong role for an effective 

response. After Bhopal disaster, internationally the 

approach was to put responsibility for chemical response 

on the industry and government played supportive 

TYPE OF FIRE SERVICE
EMERGENCY  LEVEL

MINOR - 1 MODERATE - 2 MAJOR - 3 CATASTROPHIC - 4

EXISTING
MAH Units

Municipal Fire Brigades

RECOMMENDED
Local Emergency response Teams

Regional Response Teams

State Emergency Response Team

LEGEND FOR ASSESSMENT
Complete Capacity to Response

Capacity is Limited with serious deficiencies that can be addressed to majority 
extent through rigorous trainings and standardization

None.  Investments in equipments, manpower, training, standardization required

Proposed level of capacity for a given team

role.  However, the experience over time identified that 

government or public agencies should preferably lead 

chemical emergency responses because: 

1)	 The government has the overall responsibil-

ity to protect the public health, safety, and 

the environment compared to the industry 

which may have conflict of interest regarding  

these tasks

2)	 The government response agencies at all levels 

have the institutional ethics of service to 

community

3)	 The government officials typically have 

the authority and the leadership capac-

ity to take decisions/actions in emergency  

situations

4)	 Chemical emergencies may happen in non-

industrial settings where the industry may not 

have any obligation to provide response.

Therefore, while statutory obligation to respond to 

chemical emergency rests with the industry, it is also a 

shared responsibility of the public authorities. 
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4.4.2   MULTI SCENARIO CHEMICAL RESPONSE 
CAPABILITY
Our discussions with various response agencies and 

planning units identified that there is a perception that a 

chemical emergency can either be fire/explosion or toxic 

scenario and a different structure or approach is needed 

as per the scenario unfolding.  It is, therefore, essential 

to recognize that chemical emergency is only that and 

cannot be / should not be separated out as fire or toxic.  

A chemical fire is “rarely” only that.  The fire by products 

are often toxic and of unclear nature.  Even a simple 

burning car may give toxic fumes in case the rubber parts 

include bromine compounds.  Therefore, the response 

team must approach a chemical fire as potential toxic 

event as well.  On other hand, several chemicals pose 

both toxic and flammable hazards.  It is more likely to 

have one or the other scenario, but the response team has 

to plan protective actions and response plan assuming that 

“anything can happen”.  The response team also needs to 

know that fire control measures may themselves give rise 

to toxic by-products.  They may have to decide to even 

aid burning of certain chemicals in the best interest of the 

environment and exposed population because sometimes 

fire is actually a beneficial outcomes than the alternative 

of toxic leak. 

Overall, we clarify that there will be one unified team 

structure under IRS to respond to chemical emergencies. 

The IRS is flexible enough to accommodate different 

people, skills and resources as per the unfolding scenario.  

The LERT, RRT and SERT described next are “multi-hazard” 

chemical response teams (and not only for toxic).

4.4.3  ESTABLISH UNIFIED STATE LEVEL FIRE SERVICE

Chemical emergency response capability is not a 

standalone capability but something that is built on and 

integrated with the existing response capability for all 

types of emergencies and disasters.  In case of chemical 

disasters, the role of fire department is important in 

responding to chemical fires.  A fire station must have 

the basic capability to respond to typical fires that 

can happen in its jurisdiction including chemical fires 

as per NDMA guidelines.  Therefore, availability of and 

preparedness of local fire stations is a basic precursor 

to improving chemical emergency response capability. 

Our assessment of fire stations identifies that fire 

departments in larger municipal corporations such as 

Ahmedabad and Surat are comparatively well equipped, 

staffed, and trained, but all lacked sufficient trained man 

power and equipment as discussed in the gap analysis 

report and response mechanism report.  Because the 

fire departments are attached to the municipalities, we 

also find lack of standardization in procedures related 

to staffing, training, equipment, and response between 

different fire departments.  Overall, the capability to 

offer qualified and rapid response even to non-chemical 

and non-industry emergencies is quite weak.  Therefore, 

Gujarat state needs to build the overall fire department 

capability in the state on priority basis.

We recommend creating a department for fire services 

in the state.  The state fire department can set up fire 

stations in areas currently not served by the municipalities 

and even assess adequacy of locations and numbers of 

fire stations in the state and take corrective action.  

While the ownership of the fire stations may remain 

with municipalities, the state fire department may act 

as a regulatory and resource agency to provide technical 

guidance, develop training academies and special courses 

for fire department, procure equipment, develop standard 

procedures for operations, and enforce fire safety rules 

for industry, commercial, and residential structures, and 

monitor the performance of fire stations in the state. 

A recent report by Ministry of Home Affairs for State 

Wise Risk Assessment, Infrastructure and Institutional 

Assessment for Fire Hazard and Risk Analysis has also 

recommended that municipal fire and emergency services 

should come under State Fire and Emergency Services
5 

Considering the state is preparing Gujarat Fire and 

Emergency Act, there may be an opportunity to create 

such state level department or agency. 
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5
MHA (2012). Fire Hazard and Risk Analysis in the Country for Revamping the Fire Services in the Country. Final Report 

– State Wise Risk Assessment, Infrastructure and Institutional Assessment of Phase II States.  Prepared by RMSI for the 
Directorate General NDRF and Civil Defence (Fire), Ministry of Home Affairs (MHA), New Delhi.  November 2012.
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4.4.4    INCIDENT RESPONSE SYSTEM
In Section 4.7, we describe the emergency response 

organization structure on basis of incident response system 

(IRS) recommended by NDMA, as well as by interpreting the 

US National Incident Management System (NIMS) within 

the Indian context.  The IRS system allows for a qualified 

incident commander to direct the technical aspects of 

response under direction and authority from the district 

collector (at district level) or the chief secretary (at state 

level).  The SDM, district collector and chief secretary are 

given a role of “responsible officer” in IRS.  IRS involves 

creation of support departments for logistics, operations 

and administration and finance (called incident response 

team, IRT).  The system can be scaled up effectively with 

more advanced response teams and incident commanders 

taking over command for technical, on-scene response. 

More details about IRS is provided in Section 4.7.

4.4.5    FORMATION OF STATE EMERGENCY 
RESPONSE TEAM (SERT) 
A specialist State Emergency Response Team (SERT) 

for chemical disasters would be primarily responsible 

for responding to high-risk, high-volume, and thus, less 

frequent incidents that surpass capacity of local or 

regional response agencies.  Such scenarios should be 

identified in district offsite plans.  This local and regional 

response teams should be trained sufficiently to:

•	 Recognize events that may surpass local capacity 

to respond

•	 Rapidly collect information needed to define the 

situation and organize the appropriate response 

resources

•	 Support local incident command functions as the 

incident escalates.

SERT should be housed as a part of an agency or force 

where personnel are not transferred frequently because 

significant resources, training, and funds are invested in 

raising and building capacity of SERT and because SERT 

develops higher levels of skills through experience of 

working together as a team.  Therefore, it will be prudent 

not to lose such investment and asset to staff transfers. In 

discussion with GSDMA we have identified that the proposed 

Gujarat SDRF would be most suitable for this purpose.

4.4.6    REGIONAL RESPONSE TEAM AT EMERGENCY 
RESPONSE CENTRES
The state has already planned 5 regional emergency 

response centres (ERC) and 4 mini ERC modelled on 

DPMC Ankleshwar in a PPP model.  This is a crucial step 

towards greatly enhancing the preparedness, and should 

be completed on a priority basis.  ERCs are multi hazard 

units that would be attached to local municipality’s fire 

department.  Subsequently, ERC may be housed under 

unified fire service at the state level if and when it is 

established because ERCs are state level assets and not 

restricted to only the city or district they are located in. 

A specialist regional response team (RRT) for chemical 

emergencies should be developed in ERCs.  The RRT may 

be established by building from a core of the most capable 

local fire departments.  These teams will be a state level 

asset that can be officially mobilized by SEOC although 

the DEOC can directly contact them for fail-proof and 

speedier communication.  These teams will respond to the 

higher-toxicity, higher-volume chemical release incidents, 

releases of unknown chemicals, and complex or long 

duration events that require more resources than local 

teams are able to support.  The regional response teams 

will not replace but will augment local response capacity, 

and will be trained to identify events that necessitate 

the request for state-level (e.g., SERT) or national-level 

resources (e.g., NDRF).  The regional teams will support 

the on-going development and training of other local 

responders and support the development of mutual aid 

agreements.  As qualified and available private-sector 

responders are identified, they can be incorporated into 

the RRTs to serve in non-command roles.  With respect to 

chemical emergencies, GSDMA should support ERC with 

the following:

▪	 Formation of RRTs

▪	 Policy support

▪	 Development of safe work practices

▪	 Procurement, calibration, and maintenance of 

equipment

▪	 Procurement of PPE

▪	 Advanced and regular training for technician and 

command staff.
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4.4.7    LOCAL EMERGENCY RESPONSE TEAMS
Since responding to chemical emergencies is a specialist 

task, a local emergency response team (LERT) should be 

formed at local levels.  LERTs will be the district or block 

level assets.  Ideally LERTs should be available at each 

fire station.  However, practically, the focus should be 

on establishing at least one LERT in an industrial pocket 

area.  Districts where no LCG is present can form LERT 

at district level only.  LERT may draw from the local fire 

department and other public agencies that can provide 

on-scene response.  LERT can include members of the 

industry, provided these “private” resources are officially 

and bindingly committed and involved in planning, 

practice, and training.  LERT should be well trained and 

well equipped to deal with small scale and frequent local 

emergencies (90% of chemical incidents).  LERTs will also 

identify events beyond their capacity and intimate the 

district for state level support through RRT.

Other public or private response agencies may respond 

first to chemical emergencies involving chemical leaks, 

but they must remain at a safe distance and establish 

incident command post (ICP), as per IRS described in 

Section 4.7. The incident controller from the industry 

can be the first incident commander and may relieve the 

command to LERT chief as per the IRS as the emergency 

becomes offsite.  A unified command can be formed by 

LERT with the unit’s own responders if the industry is 

capable to provide qualified response.  

The established IRS must be integrated, unified, 

comprehensive, scalable, and accountable.  As the phase 

of the event evolves, incident command will change 

to reflect the new priorities and mission focus.  All 

operational responders work for and are accountable to 

the RO (Collector at district, Chief Secretary at State) 

and through him the appointed incident commander, 

no matter what parent organization they work for. The  

incident commander leads and manages the entire 

response operation with support from logistics, operations 

and financial branches as discussed later.

PREPAREDNESS4

4.5    PLAN FOR TRAINING, EQUIPMENT, AND 
RESOURCES FOR HAZMAT RESPONSE
In section 4.4.1 we provide summary of capacity 

assessment for qualified HAZMAT response in the state.  

We have recommended creation of LERT, RRT and SERT as 

well as a state level fire services department.  In addition, 

Appendix F lists the available hospitals, fire stations, and 

supplier of emergency responder safety equipments as of 

now.  More detailed information on the industrial experts, 

available NGOs, shelters is provided in SCG response 

plan 2008.  It is clear that whatever chemical response 

capability is in Gujarat is with the industry and exceptions 

of fire services such as DPMC Ankleshwar.  However, this 

CDMP requires that the Gujarat capability is in line with 

international standards which basically means that public 

authorities must have qualified and effective response 

assets under their control and this cannot be achieved 

by relying entirely on the industry. Industry will continue 

to remain an important partner but over time the CDMP 

envisions a more proactive and leadership role for the  

government authorities. 

4.5.1     BACKGROUND AND BASIS FOR RESOURCE 
PLANNING 
This plan is based on three basic rules:

1.	 All responders to a chemical emergency return 

home safely

2.	 Incident commanders will know what the 

outcome of an action will be before it 

is taken

3.	 All responders will take actions necessary to 

protect human health, the environment, and 

community stabilization.

Aside from the high value of human life, responders at 

all levels are important community investments.  They 

are the resource that forms the basis of the community’s 

response and resiliency to all chemical and industrial 

disasters.  Their training and dedication make them an 

extremely valuable asset. Knowledge allows responders to 

demonstrate respect for the hazards they face and operate 
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safely.  Knowledge allows responders to identify hazards 

and make decisions where the outcome is predicted with a 

high degree of certainty. The antithesis of knowledgeable 

decision making is that taking actions without sufficient 

knowledge will have negative consequences and likely 

cause further harm. Knowledge comes from four sources: 

1.	 Sufficient training

2.	 Integrated planning and drills with industry 

partners

3.	 Continuous situational awareness and assessment 

during an incident 

4.	 Adequate monitoring of equipment and sampling 

supplies.

This resource plan is written from the perspective of a 

HAZMAT Response Team leader, and is intended to provide 

a general level of guidance in identifying the resources 

needed to support local, regional, and state level 

response teams; and, more importantly, the reasons for 

acquiring a particular equipment or resource.  This plan 

also assumes that the basic fire station capability will be 

built in all hazard context, but provide some guidelines 

for improving the fire services in the state.

The basic premise of this plan is the establishment of a 

three tier response system within the state of Gujarat 

for chemical disasters based on the 90/5/5 principle.  

The 90/5/5 principle is based on historic observations 

that 90% of chemical disasters pose relatively low risk 

to the public. Usually these incidents are comprised of 

low volume, low hazard chemicals such as fuel, paint, 

or pesticides/herbicides. A LERT is a basic level entry 

team that should be able to handle 90% events in their 

jurisdiction. These events, if left unresolved or if poorly 

handled, could escalate into more serious events, so it 

is imperative that a prompt response be afforded at the 

outset. A capable local fire department can also respond 

to such events through their in-house LERTs.  Other local 

responders such as emergency medical services (EMS) 

personnel and police officers may also be called upon to 

respond to every incident. While they cannot be expected 

to provide a specialist chemical emergency response, 

they fill support roles that are essential to the overall 

response operation.  

PREPAREDNESS4

The next 5% of disasters involve more significant events 

with larger volumes, more complex chemicals or mixtures  

that may be resolved with fairly easily implemented 

response mitigation options (e.g., suit up and shut off a 

valve). These events would require the support of a RRT.  

These incidents could evolve into higher level situations if 

not promptly and properly handled.

The final 5% of events are both operationally and technically 

complex, characterized by large volumes of chemicals, 

highly toxic substances in uncontrolled circumstances, and 

may involve catastrophic consequences if left unresolved. 

These incidents include dumping or abandoning of 

unknown, large volume releases into populated areas 

or sensitive environments, toxic events with fatalities, 

or radiation events. Once any significant population is 

involved with exposures, contamination, or a significant 

water body or environmental receptor is involved, it 

is likely that a state or even national resource will be 

required. SERT is comprised of state-level resources that 

have the ability to work in complex, extremely dangerous 

situations by using a combination of extensive monitoring/

sampling equipment and PPE.

In general, the higher type teams bring increasing capacity 

to enter confined spaces and deal with increasingly 

higher concentrations of toxic chemicals, vapour hazard 

chemicals,Chemical-Biological-Radiological-Nuclear 

(CBRN) agents, more complex events, and unknown 

chemicals in unknown concentrations.  

In following sections, a list of appropriate personnel, 

training, equipment, and supplies is provided for each 

team.  Departments and agencies must make resource 

acquisition decisions based on many factors such as 

availability, cost, known hazards in the region, and 

simplicity of use in the field.  Planning, training, and mock 

drills with local industry partners and local emergency 

responders should directly influence resource procurement 

decisions based on expected hazards in a community. 

Therefore, the procurement decisions must be made 

by local response agencies and teams as per “their own 

needs assessment,” while state level agencies can provide 

guidance and support to enable local agencies to make 

such determination.  Another essential consideration is to 



GUJARAT STATE INDUSTRIAL CHEMICAL DISASTER MANAGEMENT PLAN   57

maintain equipment compatibility between teams at all 

levels, which will enable scaling up the use of equipment 

and resources for larger emergencies as well as ensure 

economies of scale in procurement and maintenance.  

Training requirements listed for each team should also 

be considered the absolute minimum starting point for 

a particular position on any of these teams.  It is highly 

recommended that all of these teams train continuously 

and cross-train all team members in every job so that the 

team is flexible and resilient. Training on procurement 

equipment is a must.  Such training should be provided 

to local response agency staff directly instead of a top-

down training approach.  Finally, it is recommended 

that hazardous chemical response teams include 

members from industry and transportation agencies 

that are familiar with key facilities and transportation 

corridors/modes.

4.5.2    POLICE OFFICERS
The role of police during a chemical disaster is to 

initially provide an assessment of the situation to the 

dispatch and hazardous chemical response team prior to 

mobilization and to assist the incident commander with 

the implementation of public protective actions, site 

security, and traffic control as needed.  Police are not 

expected to come into contact with hazardous chemicals 

and should remain at a safe distance from the event at 

all times.  The most important piece of equipment for a 

police officer is a pair of binoculars to gather information 

from a safe distance. 

4.5.2.1 TRAINING
•	 Hazardous material awareness, protective action, 

and site security training (8 hour awareness, 8 

hour protective action and security = 16 hours) as 

per HAZWOPER training guidelines

•	 Training for traffic police in response to 

transport hazards and use of support tools 

such as TREMCARDS.  In case police is assigned 

responsibility as IC in case of transportation 

emergencies, then designated officers as IC need 

such training (see training requirement for IC in 

LERT)

•	 Basic first aid and CPR
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4.5.2.2 EQUIPMENT
•	 Binoculars and detailed maps of area

•	 Decontamination wipes

•	 Nitrile surgical gloves 

•	 Escape self-contained breathing apparatus (10 

minute bottle with hood) if working in an area 

with significant toxic inhalation hazard chemicals.

4.5.3    EMERGENCY MEDICAL SERVICES (GVK-EMRI 
108 AND OTHER AMBULANCES)
Similar to police officers, EMS personnel are a 

critical community asset that should be protected 

from contamination and injury related to a chemical 

release. EMS must ensure all patients are adequately 

decontaminated before treatment and/or transportation. 

Under no circumstances should a contaminated patient be 

transported to an offsite medical facility.  If a patient must 

be transported to a field treatment, decontamination, or 

collection area, they should be transported on trucks that 

can be easily decontaminated.  It is the responsibility 

of the hazardous chemical response team to ensure 

decontamination of all persons involved in a chemical 

disaster, including casualties and fatalities.

4.5.3.1    TRAINING
•	 Awareness plus EMS Chemical Response training (8 

hour awareness minimum, 16 hour EMS Chemical 

Response optional = 24 hours) as per HAZWOPER 

training guidelines

•	 Expecting paramedic or first responder training 

at appropriate levels

4.5.3.2    EQUIPMENT
•	 Decontamination wipes

•	 Nitrile surgical gloves 

•	 Disposable chemical protective outer garments  

4.5.3.3    SUPPLIES
•	 Antidotes and treatments as required in by 

emergency plans or protocols

•	 Absorbent pads

•	 Zip local bags for patient personal effects

•	 Tags for effects

•	 Pens or markers
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4.5.4    FIRE DEPARTMENT
A qualified hazmat response by a local fire station assumes 

basic fire fighting capabilities, including industrial 

fires.  NDMA has issued National Disaster Management 

Guidelines on “Scaling, Type of Equipment and Training 

of Fire Services” for standardization and revamping of 

the fire services in the country for effective, efficient 

and comprehensive management of fire incidents. We 

recommend that GSDMA follows these guidelines to build 

capacity of fire stations in Gujarat.  

PREPAREDNESS4

In addition, a recent report by Ministry of Home Affairs 

has conducted survey of fire stations in Gujarat and 

identified gaps in infrastructure, equipment, vehicle, 

manpower, training and others
6 .  Table 9 summarizes the 

gap in number of fire stations.  Currently, only 35% of the 

required number of fire stations is available in the state.  

In addition to lack of adequate number of fire stations, 

even the existing fire stations have limited manpower, 

equipment, vehicles and training.  For example, currently 

Gujarat has manpower of 1447 people which is only 7.5% 

DISTRICT
EXISTING 

FIRE 
STATIONS

TOTAL 
RECOMMENDED FIRE 

STATIONS

ADDITIONAL 
URBAN FIRE 

STATIONS 
NEEDED

ADDITIONAL 
RURAL FIRE 
STATIONS
 NEEDED

Ahmedabad 19 48 19 10

Amreli 7 21 7 7

Anand 8 20 8 4

Basankantha 5 22 5 12

Bharuch 5 15 5 5

Bhavnagar 9 24 9 6

Dohad 3 13 3 7

Gandhinagar 4 18 4 10

Jamnagar 13 30 13 4

Junagadh 10 28 10 8

Kutch 6 18 6 6

Kheda 6 20 6 8

Mehsana 6 19 6 7

Narmada 1 5 1 3

Navsari 4 12 4 4

Panch Mahals 5 16 5 6

Patan 5 15 5 5

Porbandar 3 7 3 1

Rajkot 13 38 13 12

Sabar Kantha 8 23 8 7

Surat 15 40 15 10

Surendranagar 7 20 7 6

Tapi 2 5 0 3

The Dangs 0 2 0 2

Vadodara 12 25 5 8

Valsad 7 10 0 3

All State 183 514 167 164

Table 9.  Gap in Number of Fire Station in the State

  
6
MHA (2012). Fire Hazard and Risk Analysis in the Country for Revamping the Fire Services in the Country. Final Report – 

State Wise Risk Assessment, Infrastructure and Institutional Assessment of Phase II States. 
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of the required strength of 19,222; the requirement will 

be higher if new fire stations are built.  It will be important 

to build capacity of fire fighting and emergency service 

in Gujarat as a precursor to having chemical emergency 

response capability of international standard.

4.5.4.1    TRAINING
At present, fire services can deal with normal fires, though 

their knowledge base has yet to be upgraded with an 

understanding and capability to handle the various types 

of chemical fires. A comprehensive training programme 

for fire department personnel is needed including but not 

limited to the following: 

i.	 Basic awareness of chemical emergency response 

(toxic, explosion, and fire hazards)

ii.	 Personal decontamination and mass 

decontamination

iii.	 Coordinated response with Police and EMS

iv.	 Search and Rescue in chemical emergencies

v.	 Preservation of evidence for criminal investigation

vi.	 First aid and CPR.

Fire stations should also build capability of their own 

internal and regular training.  Availability and capacity 

building of trainers within fire stations can be included in 

the plan to strengthen fire services in Gujarat.  Chemical 

fire fighting is a highly specialist subject matter, but 

a lot of reference material for chemical fire fighting  

is available
7
.

4.5.4.2    NUMBER AND LOCATION OF FIRE STATIONS
The existing deficiency in the number of fire stations is 

35% (see Table 9).  The objective of adequate numbers and 

locations of fire stations is effective and quick response.  

The SFAC has laid down norms and considerations for 

setting up fire stations as follows:

•	 Response time (5 Minutes in Urban Areas and 20 

Minutes in Rural Areas)

•	 The area to be covered (10 Sq. KMs in Urban 

Areas and 50 Sq. KMs for Rural Areas)

•	 The scale of population to be served

•	 The number of minimum standard equipment 

that may be needed and manpower required for 

its operation

•	 Location of the fire station in jurisdiction 

should be based on vulnerability analysis and 

set up strategically. These stations should be 

independently capable of responding to their 

specific fire hazard needs.

4.5.4.3     EQUIPMENT
Decisions regarding equipment requirements at fire 

stations entirely depend on the fire risk analysis and other 

hazard analysis in the jurisdiction area. These also depend 

on the area profile such as the road types, buildings, 

population density, etc. The local Fire Services Chief 

should assess the requirements and request equipment 

accordingly.  It is not practical to determine needs of 

localfire stations at state level.  However, we provide a 

general list of recommended equipment in this section.

Each fire station would ordinarily need the following 

typical / common equipment: 

	 1.  Water tender - As given in table below

	 2.  Foam with CO2 and DCP Fire tender -1 No

	 3.  Rescue tender with required equipment -1 No

	 4.  Water browsers  -2 No

	 5.  Ambulance -1 No

Note – All vehicular equipment must have communication 

facilities.

Number of water tenders at a fire station can be 

determined on the basis of population served as:

	 1. 50000 - 1 No

	 2. 100000 - 2 No

	 3. 300000 - 6 No

	 4. Additional 1 Lakh 

Apart from this basic equipment, the following PPEs need 

to be available with fire stations in sufficient quantity and

  
7
National Fire Protection Association website at www.nfpa.org has a wealth of information ranging from basic to 

specialised.  Online courses and documents are also available for review.  Also, fire department officers or their trainers 
in Gujarat may want to refer to the following books: (1) Fire Officer’s Handbook Of Tactics (3rd Edition) by John Norman; 
and (2) Firefighter’s Handbook: Firefighting and Emergency Response by Cengage Learning Delmar.
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meeting the specific size of the staff of that fire station; 

we identified close proximity fire suits lying unused 

because they did not fit in size to fire men on staff. The 

recommended PPE include:

1.	 Fire Suit

2.	 Fire Proximity Suit 

3.	 Compressed Air Breathing Apparatus Sets with 

spare cylinder

4.	 Fresh air respirator with manual operation 

5.	 Chemical Protective Suit 

6.	 Hand Gloves for Chemical Resistant, Heat 

Resistant like Kevlar, Cut Resistant

7.	 Eye Protection 

8.	 Ear plug & Muff

9.	 Safety Helmet 

10.	 Safety Harness with life line & rope

11.	 Safety Shoes / Gum boots.

In addition, the following special equipment/appliances 

may be needed as per the hazards in the fire station 

jurisdiction: 

1.	 Turn Table Ladder

2.	 Hydraulic Platform (54 Meters height) 

3.	 Emergency Tender / Advanced Rescue Tender

4.	 Extra Heavy Water Tender

5.	 Hose laying Tender

6.	 Lighting Van 

7.	 Control Post Van

8.	 Mobile Workshop for repair of Fire Appliances, 

9.	 Mobile Workshop for Telecom and other rescue 

equipment etc. 

4.5.4.4    WATER SUPPLY AND FOAM REQUIREMENTS
Based on worst case vulnerability assessment, we can plan 

for and identify need for water and foam requirements.  

While we plan for the worst, it should be noted that worst 

care are rarest of the rare possibilities and most frequent 

chemical emergencies will be much smaller in extent.  

On other hand, we should accept that the estimated 

quantities are only that and can differ in actual reality 

based on many factors.

To estimate water supply needs, we identified maximum 

unit storages in the districts for highly flammable 

substances that have potential for pool fire.  We then 

estimate the total heat of combustion by multiplying the 

maximum storage quantity by the calorific value of the 

fuel. To neutralise this heat we estimate the quantity 

of water required by dividing by the latent heat of 

vaporization of water.  We assume the efficiency of fire 

fighting at 25 percent so that we multiply the estimated 

quantity of water by 4 to get total water required.  The 

actual amount of water can be even as high as 15 times 

if the fire fighting is not done in a technically efficient 

manner (angles, where to concentrate water jets, how 

many water jets at a time, is continuous supply possible, 

etc.)  In case of chemical fires, different types of foams 

are also immensely useful.  We estimate foam requirement 

as per NFPA guidelines.  

Table 10 lists the amount of water and foam required 

by district in Gujarat.  This table should not be used for 

procurement decisions;  the foams can be of variety of 

types and best determined by the fire station personnel 

who plan to use them.  District should identify sources 

that can provide the required amount of water or make 

plans to make such water available at short notice. 

 4.5.4.5    MAN POWER AND QUALIFICATION
The manpower requirements for fire stations will vary 

according to the types of fire fighting appliances to be 

manned, the number of fire engines at the station, the 

duty system (continuous or shift) , and other factors. 

Typically the following staff positions are required at a 

fire station: 

•	 Firemen

•	 Leading Firemen

•	 Driver

•	 Telephone Operator

•	 Maintenance or Engineering staff

•	 Sub Officer

•	 Station Officer.
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DISTRICT WATER (M3) FOAM (M3)

AHMEDABAD 2,994,000 39,800

AMRELI 121,000 9,800

ANAND 2,000 300

BANASKANTHA 1,000 200

BHARUCH 1,040,000 19,300

BHAVNAGAR 125,000 10,000

GANDHINAGAR 246,000 7,400

GODHRA 2,000 300

JAMNAGAR 7,153,000 71,400

JUNAGADH 2,000 400

KUTCH 3,235,000 41,100

MEHSANA 3,000 300

NADIAD 122,000 4,600

NAVSARI 46,000 2,500

PATAN 1,000 200

PORBANDAR 125,000 10,000

RAJKOT 286,000 8,200

SABARKANTHA 3,000 300

SURAT 6,729,000 66,900

SURENDRANAGAR 14,000 1,100

TAPI 3,000 400

VADODARA 1,348,000 22,900

VALSAD 41,000 3,200

All State 7,153,000 71,400

Table 10. Estimated Water Supply and Foam for Pool Fires

Note: These estimated quantities are only a guide. Actual quantities required can vary depending upon the chemical 
involved, fire fighting efficiency, and many other factors. Also, chemical industry fires should not be the only criteria 
in deciding water and foam requirements in the local area. The local fire departments should conduct a detailed fire 
profiling of their jurisdiction and estimate the quantities of resources needed.

4.5.5    LOCAL EMERGENCY RESPONSE TEAM
In chemical emergencies the LERT with help of other 

response agencies – fire services, police department or 

EMS – serve three functions.

•	 First, they secure the site. 

•	 Second, they evaluate the situation and initiate 

public protective action measures or modify pre-

planned actions. 

•	 Third, they establish incident command. 

All of these actions take place from a safe distance.  No 

responders enter the site until a Site Safety Plan (SSP) 

has been completed and the team has all the appropriate 

PPE and equipment to operate safely in the expected 

environment. The key safety concern for this team is to 

be able to identify when an event exceeds their capacity 

and to request assistance from RRT. Usually each HAZMAT 

emergency response team is of 8 members at a given 

centre or fire station. If LERT cannot be formed in all 

fire stations, then there should be at least one LERT per 

industrial pocket or LCG or DCG, whichever results in 

higher number of LERT.

4.5.5.1 TRAINING
Minimum training for the eight member team as per 
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HAZWOPER training guidelines:

•	 Incident Commander – Technician and Specialist 

courses with Incident Command Course (40 hour 

hazmat chemistry, 24 hour specialist, 40 hour 

technician, 24 hour operations, 8 hour awareness, 

16 hour incident command = 152 hours)

•	 Safety Officer  – Technician and Specialist courses 

with Safety Officer Course (40 hour hazmat 

chemistry, 24 hour specialist, 40 hour technician, 

24 hour operations, 8 hour awareness, 40 hour 

Safety Officer =  176 hours)

•	 Primary Entry (2 members) – Technician and 

Specialist courses (40 hour hazmat chemistry, 

24 hour specialist, 40 hour technician, 24 hour 

operations, 8 hour awareness = 136 hours)

•	 Rescue and Backup (2 members) – Technician 

courses (40 hour technician, 24 hour operations, 

8 hour awareness = 72 hours)

•	 Decontamination and Support (2 members) – 

Operations courses (24 hour operations, 8 hour 

awareness = 32 hours)

•	 All members should have basic training required 

of all fire station staff

4.5.5.2 EQUIPMENT
The equipment needed at the minimum level consists of 

PPE, monitoring equipment, tools, and supplies.  

Personal Protective Equipment 

•	 Level D Ensemble – basic fire structural PPE 

(coat and trousers) or work uniform, a hard hat, 

chemical work gloves, safety glasses, safety 

shoes/boots, and a Personal Alert Safety System 

(PASS) device. 

•	 Level C Ensemble – basic liquid splash and 

minimum respiratory protection for known 

chemical hazards includes: chemical specific 

protective coverall or two-piece suit, chemical 

gloves, safety glasses, safety boots, and an Air-

Purifying Respirator (APR) with appropriate 

cartridge or Self-Contained Breathing  

Apparatus (SCBA).

•	 Nitrile gloves both outer and inner 

•	 Neoprene and butyl rubber outer gloves

•	 Chemical resistant boots and chemical resistant 

booties

•	 Assortment of cartridges if using APR

•	 Spare bottles if using SCBA

•	 First aid kit

Monitoring Equipment

•	 Electronic pulse and blood oxygen monitor

•	 Oral digital temperature thermometer

•	 Basic four gas monitor – includes cartridges for 

oxygen (O2), carbon monoxide (CO), Lower 

Explosive Limit (LEL), and choice of common 

toxic gas like hydrogen sulphide (H2S), sulphur 

dioxide (SO2), or chlorine (Cl2). This monitor 

measures the atmosphere to help ensure there is 

sufficient oxygen to use an APR and monitors for 

the presence of dangerous CO2 levels or explosive 

concentrations of flammable gas

•	 Test paper(s) – litmus, peroxide, M-8, M-9, 

ammonia, oxidizer, etc

•	 Photo Ionization Device (PID) – This monitor allows 

the direct measurement of airborne gasses, 

vapours, fumes, and dusts that are within the 

ionization potential of the bulb.  It is useful for 

measuring concentrations of known chemicals, 

such as identifying soils contaminated with 

hydrocarbons.  It is not very useful for measuring 

or identifying unknowns or complex mixtures

•	 Geiger counter and radiation film badge 

dosimeter – the film badge must be sent to a 

lab for dose reading. Use of a low-end digital 

personal radiation meter for real time readings 

and logbook to record exposures

Tools

•	 Binoculars

•	 Non-sparking tool set, socket set, drum wrench, 

pry bar, screw drivers, hammer(s)

•	 Shovels, picks, brooms  

•	 Intrinsically safe radio (no cell phones in hot zone)
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•	 Grounding wire and rod (for bonding flammable 

containers) 

•	 Brushes, buckets, garden hose, five gallon sprayer 

for decontamination

4.5.5.3 SUPPLIES
•	 Absorbent pads, booms, and loose granular 

material (general and petroleum only)

•	 Containers – five gallon pails with lids, large heavy 

gauge plastic bags, gallon and quart zip-lock bags

•	 Chemical resistant, packing and duct tape

•	 Engineers tape for marking

•	 Pin flags

•	 Drum marker (paint marker)

•	 Markers, labels, and marking decals

•	 One gallon each of basic decontamination agents 

such as soap, tri-sodium phosphate (TSP), calcium 

hypochlorite solution (HTH), and super tropical 

bleach (STB)

4.5.5.4 VEHICLES
Basic vehicles include a fire engine or a 

small box van.

4.5.5.5 REFERENCE MATERIALS (PAPER ONLY)
•	 Field guides, reference books

•	 Onsite plans of the unit

•	 Material Safety Data Sheets (MSDS)

•	 ERG 2012 guidebook

4.5.6    REGIONAL RESPONSE TEAM 
Regional response teams are state level assets located 

in the 5 ERCs across the state. They bring a higher level 

of chemical response capacity.  No responders enter the 

site until the SSP has been reviewed and signed by all 

members of the team to ensure they have appropriate 

PPE, training, and equipment to safely operate in 

the expected environment. The key safety concern 

for this team is to be able to identify when disaster 

incident exceeds their capacity and request assistance 

from SERT.

4.5.6.1 TRAINING
Minimum training for the 24 member team as per 

HAZWOPER training guidelines:

•	 Team Commander – Technician, CBRNE and 

multiple specialist courses with Incident 

Command Course (40 hour hazmat chemistry, 40 

hour CBRNE Training, 40 hour team leader course, 

24 hour specialist, 40 hour technician, 24 hour 

operations, 8 hour awareness, 16 hour incident 

command = 232 hours)

•	 Incident Commander and alternate Team Leader 

(2 members) – Technician and specialist courses 

with Incident Command Course (40 hour team 

leader course, 40 hour hazmat chemistry, 24 hour 

specialist, 40 hour technician, 24 hour operations, 

8 hour awareness, 16 hour incident command = 

192 hours)

•	 Safety Officer (3 members) – CBRNE course, 

technician and specialist courses with safety 

officer course (40 hour CBRNE course, 40 hour 

hazmat chemistry, 24 hour specialist, 40 hour 

technician, 24 hour operations, 8 hour awareness, 

40 hour Safety Officer =  216 hours)

•	 Primary Entry (6 members) – Technician and 

Specialist Courses (40 hour hazmat chemistry, 

24 hour specialist, 40 hour technician, 24 hour 

operations, 8 hour awareness = 136 hours)

•	 Rescue and Backup (6 members) – Technician 

(40 hour technician, 24 hour operations, 8 hour 

awareness = 72 hours)

•	 Decontamination and Support (6 members) - 

Operations (24 hour operations, 8 hour awareness 

= 32 hours)

Note: All team members must have specific training on 

use and calibration of monitoring equipment beyond what 

is listed above.

4.5.6.2 EQUIPMENT
Personal Protective Equipment

•	 Level B Ensemble – enhanced liquid splash and 

maximum respiratory protection for known 

chemical hazards including chemical specific 

protective cover all with hood, integrated gloves, 

booties, and chemical inner gloves; SCBA; and 

taped seams at neck, gloves, and booties.
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•	 Level A Ensemble – chemical specific vapour and 

gas tight protective over garment with internal 

SCBA and buddy system external support and 

safety bottle, integrated outer gloves and booties 

plus inner gloves and in-suit communications 

capability.

•	 Multi-chemical resistant high break through time 

gloves

•	 Insulated coveralls and insulated boots for 

working with liquefied gasses

•	 Flash protection suits (as needed or integrated 

into Level A suits)

•	 Chemical resistant boots and chemical resistant 

booties

•	 Assortment of cartridges for APR

•	 Three spare bottles for each SCBA or cascade 

system to refill bottles

•	 First aid kit

Monitoring Equipment

•	 Handheld digital infrared thermometer

•	 Enhanced gamma, beta, alpha radiation digital 

survey meter with pancake probe for alpha with 

data logging

•	 Digital dosimeters with data logging

•	 PID/Flame Ionization Device (FID) combination

•	 Mercury Vapour Analyser

•	 HazmatCAD Plus

•	 Radiological Survey Meter

•	 Colorimetric test kit (substance identification)

•	 Advanced HazCat Kit with Pump

•	 Multi-gas air monitor with data logging

•	 Dust and particular monitor with 

data logging

Tools

•	 Cutting tool

•	 Air tools

•	 Access to heavy equipment (backhoe, front end 

loader, dump truck, etc.)

•	 Meteorological station with data connection

•	 Generator

•	 Digital camera for documentation

•	 Voice recorder for documentation

•	 Water fog nozzle

4.5.6.3    SUPPLIES
•	 Neutralizing agents with immediate access to 

larger volumes (e.g., lime, soda ash, etc.)

•	 Plugging and patching materials

•	 Vapour leak repair kit

•	 Pipe for building bypass dikes or “French” drains

•	 Large rolls of plastic sheeting for soil storage 

piles or for covering large areas

•	 C Kit for chlorine tanks

•	 Ammonia tank kit

•	 Basic sampling assortment of jars and bottles 

with labels and sampling tubes

4.5.6.4    VEHICLES
•	 This team has a large amount of equipment that 

requires a dedicated box truck or tractor with 

trailer.  A HAZMAT Van will be most suitable for RRT

4.5.6.5    REFERENCE MATERIALS (PAPER AND ELECTRONIC)
•	 Laptop computer with modelling software and 

chemical database

•	 Reference guides for Level of Concern (LOC) 

determination

4.5.7  	 STATE EMERGENCY RESPONSE TEAM 
The state emergency response team is the most advanced 

hazardous chemical response team.  No responders enter 

the site until the SSP has been reviewed and signed by all 

members of the team to ensure they have appropriate 

PPE, training, and equipment to safely operate in the 

expected environment. The key safety concern for this 

team is to be able to identify when an event exceeds 

their capacity and seek external (national / international) 

support as needed. 

4.5.7.1 TRAINING
Minimum training for the 30 member team as per 

HAZWOPER training guidelines:

•	 Team Commander – Technician, CBRNE and 
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multiple Specialist courses with Incident 

Command Course (40 hour hazmat chemistry, 64 

hour CBRNE Training, 40 hour team leader course, 

24 hour specialist, 40 hour technician, 24 hour 

operations, 8 hour awareness, 16 hour incident 

command = 256 hours)

•	 Incident Commander and Alternate Team Leader 

(2 members) – Technician and Specialist courses 

with Incident Command Course (40 hour team 

leader course, 40 hour CBRNE course, hour hazmat 

chemistry, 24 hour specialist, 40 hour technician, 

24 hour operations, 8 hour awareness, 16 hour 

incident command = 232 hours)

•	 Safety Officer (3 members) – CBRNE course, 

Technician and Specialist courses with safety 

officer course (40 hour CBRNE course, 40 hour 

hazmat chemistry, 24 hour specialist, 40 hour 

technician, 24 hour operations, 8 hour awareness, 

40 hour Safety Officer =  216 hours)

•	 Primary Entry (6 members) – Technician, CBRNE, 

and Specialist Courses (40 hour hazmat chemistry, 

24 hour specialist, 40 hour technician, 40 hour 

CBRNE, 24 hour operations, 8 hour awareness = 

176 hours)

•	 Rescue and Backup (6 members) – Technician 

(40 hour technician, CBRNE 40 hour, 24 hour 

operations, 8 hour awareness =112 hours)

•	 Decontamination and Support (6 members) 

- Technician (40 hour technician, 24 hour 

operations, 8 hour awareness = 72 hours)

•	 Medical Support (3 members) – 40 hour medical 

hazmat course, 24 hour operations, 8 hour 

awareness = 72 hours

•	 Evidence Collection and Documentation Specialist 

(3 members) – 40 hour evidence collection and 

documentation course, 24 hour operations, 8 

hour awareness = 72 hours

4.5.7.2 EQUIPMENT
Personal Protective Equipment

•	 Specialized cryogenic PPE for industrial 

refrigerated gasses

•	 Specialized Level A Ensemble – Chemical hazard 

specific vapour and gas tight chemical protective 

over garment with internal SCBA and buddy 

system external support and safety bottle, 

integrated outer gloves and booties plus inner 

gloves, and in-suit communications capability

•	 Twenty-five units of Air Purifying Supplied Air 

Hoods to support patient triage, decontamination, 

and treatment in warm zone. External personnel 

must work under supervision. 

Monitoring Equipment

•	 High fidelity radiation meters with multiple 

probes and data logging

•	 Gas ID System

•	 RAZOR (PCR Biological Agent ID system)

•	 PID/FID combination

•	 Calibrated air sampling pumps with Tedlar® bags

•	 Vacuum air sampling boxes

•	 Dedicated data logging computer with radio 

telemetry support to collect data remotely

•	 Multi-gas radio telemetry capable monitors 

Tools

•	 Heavy lifting capability

•	 Hydraulic cutting, bending, pushing equipment

•	 Confined space rescue equipment

•	 Access to hazmat and flammable capable 

vacuum trucks

•	 Large portable tents

•	 Small shelter tent for entry, backup, and 

	 support team

•	 4 wheel all-terrain vehicle (ATV) to transport 

team to hot zone line from cold zone

•	 Hot tap drill and bit for venting or emptying a tank

•	 High pressure water pump with portable water 

tank and hose for decontamination

•	 Portable decontamination shower

•	 Water heater for decontamination shower

•	 VHF, UHF, Satellite and encrypted communication 

options 
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4.5.7.3 SUPPLIES
•	 Neutralizing agents with immediate access to 

larger volumes (e.g., lime, soda ash, etc.)

•	 Plugging and patching materials

•	 Vapour leak repair kit

•	 Pipe for building by pass dikes or  

“French” drains

•	 Large rolls of plastic sheeting for soil storage 

piles or covering large areas

•	 C Kit for chlorine tanks

•	 Ammonia tank kit

•	 Basic sampling assortment of jars and bottles 

with labels and sampling tubes

•	 Advanced specialty materials for plugging, 

sealing, and patching

•	 Inhibiting agents (as needed) to interrupt 

polymerization

•	 Antidote kits for CBRNE agents

•	 Advanced sampling lit with VOA bottles, and an 

assortment of sampling bottles, jars, and bags

•	 Metal Paint cans (un-used) for sealing CBRNE 

samples for transport

•	 Evidence collection and documentation kit 

4.5.7.4 VEHICLES
•	 This team has a large amount of equipment that 

requires at least two dedicated box trucks or 

tractors with trailers and a mobile cascade air 

system for refilling air bottles used for SCBAs. A 

HAZMAT Van is appropriate for this team.

4.5.7.5 REFERENCE MATERIALS (PAPER AND ELECTRONIC)
•	 Laptop computer with modelling software and 

chemical database

•	 Reference guides for LOC determination

•	 Mobile hot spot to access internet

4.6    PUBLIC PRIVATE PARTNERSHIPS (PPP) 
FOR DISASTER RESPONSE
4.6.1    EXPAND MUTUAL AID BETWEEN LARGE 
INDUSTRIES
Mutual aid agreements to help each other in chemical 

emergencies exist in some industrial pockets among the 

larger units.  Such partnerships should be encouraged 

elsewhere where the industries have own resources to 

respond to chemical emergencies.  

4.6.2    REPLICATE SUCCESSFUL MODEL OF DPMC 
FOR MUTUAL AID AMONG INDUSTRIES
Currently, a critical gap in existing mutual aid between 

industries is that the small industries without own 

resources to respond to chemical emergencies are not the 

members of the mutual aid.  The primary reason for this is 

that large industries in the mutual aid seek commensurate 

level of reciprocity from other member industries.  Large 

industries do provide help to smaller units on request from 

them or district authorities, but as a benefactor and not 

under a formal or binding agreement.  Considering this, 

we recommend a replication of the DPMC model in other 

industries’ pockets in Gujarat to serve smaller industries.  

DPMC can also serve larger units in addition to mutual aid 

assistance from other large industries.

DPMC Ankleshwar is managed and supported by Ankleshwar 

Industries Association, GIDC Fire Stations, GIDC and GIDC 

Notified Area.  It is well equipped with SCBA sets, fire 

fighting equipment, both FEAS, foam and water tenders, 

PPEs, breathing apparatus, air compressor and variety of 

Industries Association, GIDC Fire Stations, GIDC and GIDC 

Notified Area.  It is well equipped with SCBA sets, fire 

fighting equipment, both FEAS, foam and water tenders, 

PPEs, breathing apparatus, air compressor and variety 

of monitoring instruments including lox meter and wind 

velocity and direction meter.  DPMC helps in industries in 

the areas of:

•	 Strengthening of their preventive measures

PREPAREDNESS4



GUJARAT STATE INDUSTRIAL CHEMICAL DISASTER MANAGEMENT PLAN   67

•	 Emergency and industrial disaster management 

•	 Data collection regarding hazardous chemicals 

and processes, MSDS, antidotes, toxic release, 

resources etc. 

•	 Conducting safety awareness programmes and 

training programmes inclusive of industrial safety 

and fire fighting, safe handling of hazardous 

chemicals, first aid and community education

•	 The control room at DPMC also maintains list of fire 

services available in the area, hospitals, doctors 

and ambulances, technical experts, antidotes 

and their sources, emergency equipment etc. 

 4.6.3    PUBLIC PRIVATE PARTNERSHIP TO RESPOND 
TO ROAD EMERGENCIES

Currently, the response capability within public response 

agencies for HAZMAT response for on road emergencies 

involving tankers is nil.  However, a special type of 

expertise required for different chemicals is available 

with the industry handling the transportation of the 

specific chemical.  Therefore, it is necessary to use the 

existing expertise in the industry to handle HAZMAT 

emergency on the road.

We highly recommend adoption of the CHEMTREK system 

used in the US to track movement of hazardous goods 

and form a state-wide network of mutual aid to respond 

to road mishaps8. Gujarat already has a good example 

of such a successful network: Chlorine Transportation 

Emergency network by AMAI (Gujarat Chapter).  Six 

Districts in Gujarat have Chlorine Manufacturing units 

and 20 Districts have only Chlorine Consuming Units. 

Five Chlorine Manufacturing units in adjacent States also 

supply chlorine to consumers in Gujarat. These Chlorine 

Manufacturing (in Gujarat and Adjacent States) and 

consuming units have created Chlorine Transportation 

Emergency network to deal with emergency situation due 

to chlorine leakages / spillage during transportation and 

to assist consumers to control chlorine leakages.  This 

network is now expanded to western, eastern, northern, 

and southern regions for a national-level Network as of 

May 20129 .

Such a model can be expanded to transport other hazardous 

chemicals to develop a comprehensive system.  Such a 

system has immense potential to develop in to a market 

based disaster response system.  With clear mechanism for 

paying for the services provided by others in responding 

to emergencies, private players will start providing such 

services to consignor and consignee of hazardous goods 

as is a the case in the US now for CHEMTREK.  Over time 

the plausibility of extending such a system to respond to 

emergencies in even fixed installation can be explored by 

learning from the experience in the road transport sector.

4.6.4    FORMING MUTUAL AID BETWEEN 
NEIGHBOURING DISTRICTS
State authorities can coordinate the response from 

agencies and resources from multiple districts.  However, 

for an efficient and timely response, neighbouring 

districts or a cluster of districts in a region can form 

mutual aid agreements, especially districts served 

by the same ERC.  These agreements recognize that 

an accident site in a district may in fact be closest 

to a response team in another district, that districts 

can pool resources to reduce the cost burden on each 

other, and that emergency in one district can affect 

another district(s).  The mutual aid agreements can 

include standardization of notification procedures, 

standardization of equipment, joint trainings and mock 

drills, and procedures for sharing resources.

4.6.5    IMPROVING PREPAREDNESS OF PORTS AND 
FORMING MUTUAL AID WITH DCG
Onsite plans for major ports are prepared but they need 

to be incorporated in corresponding district offsite 

plans.  Also subsequent onsite plans for the ports may 

be developed on basis of the onsite guidelines issued by 

DISH for industries to the extent feasible for the sake 

of standardization.  Additionally, SCG/DCG, the Gujarat 

Maritime Board, and other private ports should sign a 

mutual aid agreement to help each other in responding 

to disasters.  For minor ports functioning under GMB and 

private ports, GSDMA should encourage the development 

of comprehensive onsite emergency plans, given they 

are not yet prepared.  These onsite plans should be 
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integrated with corresponding district plans and also be 

a part of the mutual aid between ports and district/state 

offsite agencies for response.

4.6.6    IMPROVING PREPAREDNESS OF AIRPORT 
AND FORMING MUTUAL AID WITH DCG
Onsite plans for airports are prepared by the Airport 

Authority of India.  However, they need to be developed in 

the future as per DISH guidelines for the chemical hazards 

posed by the storage of aviation fuel on site and any 

other chemicals handled as cargo or for other purposes.  

Additionally, a mutual aid agreement should be developed 

between AAI and SCG/DCG for coordinated response to  

chemical disasters.  

4.6.7    MPROVING PREPAREDNESS OF RAILWAYS 
AND FORMING MUTUAL AID WITH DCG
Western Railways have developed a comprehensive 

emergency management plan that includes a response 

to chemical disasters.  They also have their own control 

room and resources.  Considering that Railway HAZCHEM 

transport is a risk and that Railways have significant 

disaster response resources, their onsite plan should be 

integrated with the district offsite plans.  This means 

the railways should develop some plan elements as 

per the guidance by DISH for onsite plans and provide 

information on vulnerability assessment and other such 

sections to DCG.  Also, a mutual aid agreement between 

SCG and Railways should be developed for coordinated 

response to chemical emergencies. 

4.7    STRENGTHENING OF RESPONSE 
MECHANISM
4.7.1    ESTABLISH EMERGENCY ORGANISATION AS 
PER INCIDENT RESPONSE SYSTEM
As stated in NDMA guidelines on IRS, the Incident Response 

System (IRS) is an effective mechanism for reducing the 

scope for ad-hoc measures in response. It incorporates 

all the tasks that may be performed during emergency 

response irrespective of their level of complexity. It 

envisages a composite team with various Sections to 

attend to all the possible response requirements. The 

IRS identifies and designates officers to perform various 

duties and get them trained in their respective roles. If 

IRS is put in place and stakeholders trained and made 

aware of their roles, it will greatly help in reducing chaos 

and confusion during the response phase. Everyone will 

know what needs to be done, who will do it and who 

is in command, etc. IRS is a flexible system and all the 

Sections, Branches and Units need not be activated at the 

same time; only as and when they are required.

The IRS organisation as depicted in Figure 13 functions 

through Incident Response Teams (IRTs) in the field. In line 

with DM Act 2005, Responsible Officer (RO) – the district 

collector at district level or the  Chief Secretary  at state level 

– is overall in charge of the incident response management. 

However, the RO may delegate responsibilities to the 

Incident Commander (IC), who can manage the incident 

through IRTs.  Unlike natural disasters, the skill set to 

respond to chemical emergencies is more technical than 

administrative and managerial.  Therefore, as discussed 

later, we recommend that a technically qualified person 

be designated as IC for chemical emergency by the RO.  

The IRTs will be pre-designated at State, District, Sub-

Division and Taluka/Block levels. Because chemical 

emergencies may not provide early warning, the local 

IRT will respond and contact RO for further support, 

if required. 

The IRS organization has two main components.  First, 

the command staff consists of Incident Commander (IC), 

Information & Media Officer (IMO), Safety Officer (SO) 

and Liaison Officer (LO). They report directly to the IC 

and may have assistants. The Command Staff may or may 

not have supporting organisations under them.  Second, 

the General Staff has three components. The Operations 

Section (OS) is responsible for directing the required 

tactical response actions. Expansion of the OS depends on 

the enormity of the situation.  The Planning Section (PS) 

is responsible for collection, evaluation and display of 

incident information, maintaining and tracking resources, 

preparing the Incident Action Plan (IAP) and other 

necessary incident related documentation. The Logistics 

Section (LS) is responsible for providing facilities, services, 

materials, equipment and other resources in support of 

the incident response.
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NDMA IRS guidelines are available at nidm.gov.in/PDF/

guidelines/Incident_Response_System.pdf.  We refer you 

for this much comprehensive report to understand the 

precise roles and responsibilities of different IRT members, 

and Annexure XI in above link provides suggestion for the 

departments and agencies that can fill various roles as 

per the IRS depicted in Figure 13.  The information is too 

comprehensive to just copy in this report so we refer you 

to NDMA guidelines for more details.  A more chemical 

emergency specific structure is provided in Figure 14. 

Note the minor changes and scaled down IRT for chemical 

emergencies. Specific IRTs with proper people or agencies 

should be predesigned as in the example of Figure 14.  

The organization structure of SCG is much more specific 

as per CAEPPR Rules, and hence suitable for chemical 

emergencies.  Therefore, the coordination of IRT and SCG 

structure is easily possible by linking the SCG members 

with specific roles under IRT.  IRS is also not prescriptive 

and the state administration can assign the “best suited 

and/or interested” person or department to a specific 

role (including private industry resources provided the 

industry is committed for such a role).  Below, we provide 

some chemical disaster specific recommendations and 

interpretation for IRS.

1.	 The chief secretary of the state is the chairman 

of SCG, member of GSDMA, and the “Responsible 

Officer” (RO) of the IRS at the state level.  CEO 

of GSDMA is also a member of SCG.  Therefore the 

coordination between SCG-DCG-LCG mechanism 

under CAEPPR Rules and GSDMA-DDMA structure 

under DM Acts is achieved at the state level and 

there is no conflict.  

2.	 Chief Secretary or CEO GSDMA may be the IC for 

state level response (which may indeed be a right 

strategy for natural disasters), but for chemical 

emergencies the IC must have significant amount 

of training (see Section 4.5) and need to be 

present near the incident site, which such senior 

level officers are not most suited to.  Therefore 

for chemical emergency, the RO will delegate 

responsibilities to a qualified Incident Commander 

(IC) to manage the incident through IRTs that are 

pre-designated.  The IC is a person qualified in 

technical and managerial aspects of managing 

incidents at the incident site.  We recommend 

that a senior officer from the proposed SERT be 

given this authority and responsibility. There can 

be multiple ICs at the state level depending on the 

type and scale of disasters.  In case of combination 

of natural and chemical emergencies, the IC can 

indeed with a senior level administrative officer 

and the chemical response teams will be headed 

by a corresponding OSC.  In case of catastrophic 

or major chemical emergencies also the IC can 

be an administrative officer because executive 

decisions about whose life and whose property 

should be saved have may have to be taken.

3.	 Until an IC is pre-assigned, the CS or CEO GSDMA 

will continue to fulfil the role.  The RO can still 

head the SEOC while the IC is at the ICP near the 

accident site.  

4.	 Considering that chemical emergencies would 

often happen without any early warning, first the 

local IRT will respond.  The emergency will be 

escalated to the state level if the district capacity 

is inadequate and then RO will be also be at the  

state level.  

5.	 The IC is located at the incident command post 

(ICP) which is located outside the hot zone of 

chemical incident and directs the response 

activities.

6.	 The IC is supported by a pre-designated 

Information and Media Officer (IMO), Safety 

Officer (SO) and Liaison Officer (LO) and any 

assistants or deputies. The IMOs main task is 

information exchange with media and general 

public.  The LO is the focal point of contact 

for various line departments, representatives 

of NGOs, PRIs and others participating in the 

response. The IMO and LO can be located at the 

SEOC because they are not needed at the incident 

site.  The function of the SO is to ensure the 

safety of responders and conduct any required 

situational awareness to assess and/or anticipate 

hazardous and unsafe situations.  The SO should 
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be based at the ICP along with IC; this is usually 

a SERT team member. The IRS is flexible for IC 

to be from state level and IMO and LO from the 

district level but such organizational plans should 

be done as a part of preparedness measures.

7.	 The Operations Section (OS) is responsible 

for directing the required tactical actions to 

meet incident objectives.  In case of chemical 

incidents the IC and the OS Chief (OSC) may 

both be the same or different persons.  For large 

and complicated emergencies (for example, 

natural and chemical disasters together), the IC 

and OSC may have to be separate functionaries 

to deal with different aspects of emergency 

management.  The OSC will typically be the head 

of the emergency HAZMAT response team at the 

local, district or state level and can be from the 

industry, fire department or any other agency as 

long as they are trained and sensitized.

8.	 The Planning Section (PS) is responsible for 

collection, evaluation and display of incident 

information, maintaining and tracking resources, 

preparing the Incident Action Plan (IAP) on the 

basis of a Site Safety Plan (SSP) as suggested in 

Section 4.5, and prepares the demobilization plan. 

9.	 The Logistics Section (LS) is responsible for 

providing facilities, services, materials, 

equipment and other resources in support of the 

incident response. The Section Chief participates 

in the development and implementation of the 

IAP, and ensures prompt and smooth procurement 

and supply of resources as per financial rules.

10.	 A single supervisor may be put in-charge of 

multiple sections and branches within the 

sections.  However, the functions identified in 

the IRS remain independent but only headed by a 

common manager.

11.	 Not all sections will need to be activated for 

all chemical emergencies. For example, for 

most medium scale emergencies, the LO or 

LS may not be needed, or the OCS and IC can 

be the same person, or the safety officer can 

also be the planning section chief, and other 

such arrangements.  Overall, redundancy in 

the organization structure planned should be 

removed to ensure efficiency of operations and 

not an organizational quagmire.

12.	 When state level support is provided, the 

IRT structure at the district level will not be 

dismantled, but the state level IRT will support 

and take over operations if necessary.  NDMA 

guidelines on IRS describe how the unity of 

command will be maintained and how the 

command can be transferred to higher levels. 

13.	 Ideally, the state should build the capacity of the 

staff of public agencies (e.g. SDRF, SERT, State 

Fire Department, when established) to act as an IC 

with minimal reliance on the industry to provide 

such technical leadership.  However, in the short 

term, considering the limited technical capacity 

for managing and directing a HAZMAT response in 

public agencies, the industry response personnel 

can be made the IC.

Figure 15 depicts the emergency response mechanism on 

the basis of the IRS.  This figure attempts to draw the 

synergies between the response structures envisioned 

under MSIHC and  DM Acts.  The incident controller, site 

controller, and dotted shapes for LCG, DCG, and SCG is 

the mechanism under MSIHC. The ICP will be established 

as per IRS and the response will be by pre-designated IRT.  

The incident controller will become the part of ICP.  We 

have depicted LERT, RRT and SERT as primary response 

agency.  LERT, RRT or SERT head can be the OSC or the IC 

as per the plan of the district.  SERT, RRT, LERT can also 

be considered as ‘groups’ in Figure 13 (bottom cell in left-

most column).  In short term, the incident controller from 

the industry may be the OSC (if district does not have 

qualified “public” response capability) and the DC is the IC 

but over time it is important that the district identifies a 

technically qualified IC and not rely on the industry alone. 

DEOC, SEOC and Local Control Rooms are established in 

Gujarat and will serve as control rooms.  We have given 

example of police, fire and EMS teams providing support 

to the IC as per his directions.  This simplified process can 
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indicate that the IRS is not something drastically different 

from what is being done under offsite plans.   

4.7.2  ESTABLISH INCIDENT NOTIFICATION 
PROCESS
Currently, a system to notify district and local authorities 

exists in case the onsite emergency has the potential 

to become offsite under MSIHC Rules 1989.  However, 

as discussed in Section 4.2.4, we are recommending a 

proactive (rather than reactive) approach to notifying 

possibility of offsite in a verifiable and quantitative 

manner.  This system will require industries to report an 

incident as per the criteria in Section 4.2.4 and not wait 

for the onsite to have the potential to result in an offsite 

emergency.  This state-level system would be responsible 

for the following activities

•	 Develop an incident reporting and notification 

matrix that pre-designates entities that will be 

included in the reporting or formal notification 

process, based on assigned disaster response 

roles, geographical area of responsibility, and 

event type.

•	 Provide official mandate of Government of 

Gujarat to state/district/local emergency 

operations centres or control rooms to receive 

and handle the notification and direct first 

responders accordingly.

•	 Receive an initial accident report, and follow-

up/final accident report from responsible parties 

regarding any release that meets the following 

criteria as recommended in Section 4.2.4.

•	 Immediately direct the initial notifications 

to responding entities at appropriate levels 

(local, state, and national) based on the 

established reporting and notification matrix. 

Use appropriate technology to disseminate all 

available information as rapidly as possible.  

Notification forwarding should begin at the local 

level.  Not all notifications should be escalated to 

SEOC.

•	 Immediately activate all pre-planned public alert 

and warning systems and support emergency 

public information systems by providing pre-

planned messages for sheltering or evacuation 

orders. In case a siren by industry is one of the 

ways to alert the community in the vicinity of the 

accident site by the local / district authorities, 

then state government should establish a process 

to pre-authorize the industry for use of such 

siren,  as per the terms of pre-authorization.  

For example, the process should advise on the 

type of siren (standardization across state) and 

the range of siren for the initial protective action 

distances (evacuation or shelter in place or both)

•	 A requirement to “formally and automatically” 

notify the district emergency authority (Collector) 

of the offsite emergency as per MSIHC Rules if the 

emergency becomes offsite during response.  

•	 A requirement for a formal reporting within 48 

hours that is based on debriefing after response 

resources are demobilized and a follow up report 

within 90 days as per existing MSIHC Rules.  

4.7.3     IMPROVE CONTROL ROOM MANAGEMENT
▪	 Build timely alert and notification capability

▪	 Resolve Roles of GVK 108 and SEOC: GVK 108 

is being promoted by the government of Gujarat 

as an all-emergency (fire, medical, and police) 

communication and dispatch centre.  SEOC is 

also being promoted by the revenue department 

for disaster reporting.  While GVK 108 is a 

public private partnership company, SEOC is a 

state owned asset who is authorized to receive 

chemical release notifications because revenue 

department is a member of SCG.  Ideally, GVK 108 

can play a role of “communication and dispatch 

centre” whereas SEOC is the “control room” that 

officially receives notification from industries 

and coordinates response to disasters.  GVK 108 

may forward reports of chemical emergencies to 

SEOC.  However, their respective roles should be 

clarified by GSDMA and the Revenue Department 

in reporting of and responding to chemical 

emergencies. There should be “one” designated 

control room at state level. 

▪	 Maintain Up to Date Contact Directory: 
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Department of Revenue publishes contact 

directory for all state, district and taluka level 

government functionaries.  MoEF published Red 

Book containing up to date contact information 

of national and state level functionaries for 

chemical response.  Offsite plans prepared under 

MSIHC Rules have up to date information of even 

private assets at the district level.  However, all 

such information must be available in easy to 

search and reliable platform while ensuring that 

all information is up to date.

	 SEOC should develop a system to monthly 

checking of all contact information and updating 

the same.  For sake of reference, Appendix E 

includes the list of key contacts in the state.  The 

individual district and local area CDMP should 

have more detailed information. However, the 

impulse to use CDMP or even offsite plan as a 

directory of contact information should be 

avoided and instead a proper database should be 

used.

▪	 Resolve Conflicting Agency-Specific Control 

Rooms: We expect that SEOC will be manned 

and active 24 by 7.  However, when a chemical 

emergency is notified, SEOC staff can initiate 

initial actions as per the pre-determined plan, 

but they will need support from other SCG 

members.  For example, if an emergency is being 

scaled up to state level, the RRT may be asked to 

respond by the SEOC staff.  However, the IC from 

the RRT will need logistics, technical, and media 

management support from SEOC.  Therefore, 

pre-identified liaisons or representatives from 

relevant state agencies and department will 

need to report to the SEOC rather than activate 

their own agency-specific control rooms, if any.  

Also, the local or LCG control room (if any) and 

DEOC should mainly communicate with the SEOC 

during a major disaster and not multiple agencies 

directly.  The role of a control room is to provide 

single location management of a disaster.  

▪	 Adequate Equipment to Ensure the Self-

Sufficiency of Control Rooms: Conduct regular 

assessments of SEOC to ensure that backup 

electrical services and redundant communication 

systems are present.  DEOC and SEOC must ensure 

a fail-proof and inter-operable communication 

system.

▪	 Procedures for Deactivation and Demobilization 

of the SEOC:

1.	 Develop deactivation criteria to include the 

following situations:

a.	 “State of offsite emergency” is lifted

b.	 Individual agencies or units are no 

longer required

c.	 Coordination of response activities 

and resources is no longer required

d.	 The incident has been contained and 

emergency response personnel have 

returned to regular duties

2.	 Develop deactivation procedures, which 

should include the following

a.	 The incident commander will 

determine when to initiate 

deactivation

b.	 Liaison officer(s) will notify specific 

agencies when they are no longer 

required

c.	 Liaison officer(s) will notify the 

appropriate agencies of the expected 

timeline for deactivation

d.	 Copies will be made of all logs, 

reports, messages, and any other 

documents used (and received) in the 

SEOC

e.	 All response agencies and other 

stakeholders should provide input for 

inclusion in an after action report 

(AAR). The AAR should be submitted 

within 90 days of incident as per 

MHISC Rules, and a copy should be 

marked to GSDMA.

3.	 Develop a general deactivation checklist for 

SEOC staff to follow.
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4.7.4    IMPROVEMENTS IN COMMUNICATIONS
▪	 Formal State Wide Communications Plan: 

Develop a state-wide communications 

interoperability plan that governs internal 

and external communication during disaster 

situations.  Ensure that the state wide 

communication interoperability plan addresses 

the continuity of operations to include 

consideration of critical components, networks, 

support systems, personnel, and an appropriate 

level of redundancy in communication systems.  

The end objective of this plan is to ensure a 

100% fail-proof communication capability for 

all response agencies, control rooms and other 

resource agencies, as well communication with 

affected public.

	 Conduct State wide communication exercise to 

validate the interoperability of DEOC with the 

SEOC (see Section 4.3.1)

4.7.5   SITUATIONAL AWARENESS
•	 A CAMEO software suit developed by USEPA 

and NOAA will be used for planning of 

response, database management of chemicals, 

identification of vulnerable zones for population 

and infrastructural resources, key contacts 

directories and route mapping. It is available 

for free use and can be used effectively within 

the Indian context without any modifications. 

As Gujarat starts using CAMEO, learning from 

the experience, and developing capability for 

planning and responding to chemical emergencies 

using DBMS and GIS, it can upgrade to other 

commercially available GIS software.

•	 Develop a programme and associate procedures 

to ensure that a GIS based database management 

and emergency response system is developed in 

the state.  Recommendations for such a system 

are provided as a separate report.

•	 Develop a training programme for basic and 

advanced level of use of CAMEO software use by 

required control room and key response agency 

staff.  Keep track of training and credentials of 

local staff.

•	 Emergency Response Guidebook (2012) can 

provide quick and adequate information to 

first responders and others while more detailed 

modelling and analysis is being conducted.  ERG 

(2012) is available at http://phmsa.dot.gov/

staticfiles/PHMSA/DownloadableFiles/Files/

Hazmat/ERG2012.pdf and http://phmsa.dot.

gov/hazmat/library/erg 

•	 Mobile Apps for ERG (2012) are also available 

for free or at low price at http://www.

androidzoom.com/android_applications/

emergency+response+guidebook

•	 Basic training of first responders and users of 

ERG (2012) is necessary, even though the guide 

is organized for easy understanding.  First 

responders will need a hard copy of the same 

translated into Gujarati.

•	 Live monitoring at the peripheral areas of 

vulnerable zones should be done for toxicity and 

concentration of the hazardous chemicals such 

that the responders can quickly plan their tactics 

for response.  Well-trained members of the 

HAZMAT response team can monitor the situation 

using on-field sampling equipment.  The live 

monitoring data can be shared with DEOC and 

SEOC to aid decision making.  Live monitoring 

is different from post-emergency atmospheric 

sampling and pollution surveillance conducted by 

GPCB.

4.7.6    HIERARCHICAL HAZMAT RESPONSE SYSTEM
Develop a hierarchal response system within the state 

that provides for a basic Hazardous Material response 

capacity within each district. Districts with the greatest 

hazards should be prioritized. The following levels of 

HAZMAT teams will respond hierarchically.

1.	 Local Emergency Response Team

2.	 Regional Response Teams (RRT) at  Emergency 

Response Centres (ERC)

3.  	State Emergency Response Team
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4.7.7    EMERGENCY PUBLIC INFORMATION
Establish formal procedure for coordinating with local 

and district entities to issue coordinated emergency 

public messages.  Require a single state-level Information 

and Media Officer to serve as the point of contact for 

district-level officers. When an incident involves multiple 

districts, identify a state-level procedure for controlling 

and coordinating all emergency public information.  An 

important element of chemical emergency work with the 

media is to keep them out of the danger zone so they 

don’t become a part of the problem.  This can be achieved 

by proactively providing media video, photographs, and 

complete information.  Considering the media can also 

be a part of response efforts by informing the public, 

they should be involved in developing local, district, 

and state planning efforts related to public information. 

Often politicians and other VIPs visit the area for sake 

of information and getting first-hand knowledge.  They 

should be kept away from the danger zone and be provided 

with required information, photographs etc.

4.7.8    MANAGEMENT OF DEAD
Develop the capacity of all districts to manage a large 

number of fatalities in order to appropriately enhance 

the state’s management of dead capability. To support 

district-level capabilities, develop a plans and procedures 

to locate, activate, mobilize, and provide additional 

personnel, transportation, last rites, and temporary cold 

storage for a mass fatality incident as per guidelines 

issued by NDMA.

4.7.9    MASS CARE
Ensure that each district has identified appropriate 

structures or buildings to be used as emergency 

shelters following a chemical or industrial incident.  

Appropriateness of structure to protect against chemical 

leaks will be verified regularly.  Develop each district’s 

ability to manage distribution of bulk commodities to 

support emergency shelter(s). Ensure self-sufficiency of 

district shelters (e.g., access to water and restrooms) 

and the shelter staff’s ability to communicate 

effectively with DEOC.  Develop each district’s 

capacity to provide personnel to manage and operate  

emergency shelter(s).

4.8    MEDICAL PREPAREDNESS FOR CHEMICAL 
EMERGENCIES
Medical preparedness is aimed to prepare medical and 

other authorities to develop the capacity of first responders 

and upgrade infrastructure so that they can handle a 

mass casualty event. Emergency medical units should 

collaborate with stakeholders to develop, implement and 

maintain a comprehensive strategy to prepare for, respond 

to, and recover from health emergencies of known and 

unknown origins.  While this DMP includes a plan for an 

emergency medical response, the Department of Health 

must prepare comprehensive state and district level 

medical emergency management plans with a focus on 

preparedness and resource planning to deal with all types 

of hazards including chemical hazards. Such plans, when 

developed, will be referred to in this DMP.  The following 

is only a stop gap arrangement and does not undermine 

the acute need for comprehensive medical preparedness 

and response plans by the Department of Health.

4.8.1   GUJARAT MEDICAL EMERGENCY SERVICES 
ACT
Gujarat Medical Emergency Services Act (2007) is one of 

the earliest efforts in the country to regulate EMS in the 

country.  The act provides for identification of, partnering 

with and regulating the performance and accountability 

of EMS hospitals and ambulance services.  The act allows 

makes provisions for: (a) technical and financial assistance 

for EMS; (b) planning, accreditation, certification and 

licensing; and (c) training of EMS responders and doctors.

This act will be useful in context of CDMP and should be 

read in conjunction with applicable NDMA guidelines time 

to time.  Particularly this act can be used to integrate 

the role of 108 as MFR for chemical emergencies, their 

training, and coordination of 108 with other EMS resources.  

4.8.2    ESTABLISH A PUBLIC PRIVATE 
PARTNERSHIP TO AUGMENT MEDICAL RESOURCES
Public private partnership models should be developed 

as a part of the medical preparedness plan, as 70% of 

medical resources in the country lie within the private 

sector. It should include the following activities:

•	 Identification of private resources
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•	 Classification as per their level-of care and 

response capability

•	 Pre-disaster agreements regarding management 

of mass casualty events

•	 Inclusion of a corporate social responsibility 

clause to assist in disaster response while 

allotting the land for hospitals 

•	 Linkage of other public sector hospitals like 

railways, ESI, and others in defence sector should 

be part of planning strategy.

4.8.3  	 ESTABLISH A CHEMICAL-SPECIFIC 
MEDICAL MANAGEMENT PROCESS 
A chemical-specific medical management process for the 

treatment of exposed/contaminated patients requires a 

description of impact inclusive of synonyms, appearance, 

routes of exposure, potential for secondary contamination, 

physical properties table, sources and uses, and its health 

effects (organ systems affected by acute exposure, 

potential sequel, effects of chronic exposure). 

It defines the need of pre-hospital management organized 

by hot/warm zone, decontamination zone, and support 

zone (personal protection, decontamination, support, 

triage, transportation) at the incident site within the 

golden hour. An organized decontamination area and 

Critical Care Area (specific medical procedures to treat the 

exposed patient, patient disposition) should be defined. 

Evacuation of patients should be based on incident site 

triage having Patient Information Sheet (the exposure and 

its potential effects, follow-up instructions) is essential. 

Chemicals can be differentiated on the basis of toxic, 

moderately toxic, or least toxic.  The management of 

any chemical at incident site should be done as per the 

information given in Material Safety Data Sheet (MSDS).  

International Chemical Safety Cards are also available for 

most of the hazardous substances and include information 

on first aid measures. 

4.8.4    CREATION OF TRAINED MEDICAL FIRST 
RESPONDER (MFR)
Trained MFR should be available at the incident site as 

well as at the reception area of the hospital to carryout 

triage, medical decontamination, resuscitation, etc. This 

needs to match the district’s vulnerability to chemical 

emergencies and other natural risks in the area. A training 

programme and participation of private industry are key 

in these efforts.

4.8.5 FORMATION OF QUICK RESPONSE MEDICAL 
TEAM (QRMT) 
QRMT is a designated group of healthcare clinicians 

who can be assembled quickly to deliver critical care 

expertise in response to grave clinical deterioration of a 

victim at chemical incident site itself, if the site can be 

safely accessed. QRMTs may consist of the following staff 

positions: a) Physician – senior resident or hospitalist; b) 

Physician’s assistant; c) Critical care unit Specialists; d) 

Clinical nurse specialist and; e) Respiratory therapist. 

They all need to be trained in managing victims of 

chemical incidence. The QRMT has several key roles:

•	 Assessing and stabilizing the victim’s condition 

through effective resuscitation measures

•	 Performing incident site medical decontamination

•	 Organizing information to be communicated to 

the hospital care settings

•	 Educating and supporting the ambulance staff 

while transferring a victim

•	 If circumstances warrant, assisting with victim’s 

transfer to a higher level of care.

4.8.6    ELECTRONIC SYSTEM FOR TRACKING EMS 
UNITS DURING MAJOR DISASTERS
Work with EMS partner agencies to assess the possibility of 

tracking ambulances on a real-time basis.  GVK-EMRI has 

developed these capabilities for 108 ambulances.  Such 

a capability should be extended to all ambulances that 

will respond to chemical disasters.  Explore the possibility 

of procuring new equipment or technology upgrades to 

ensure such a capability exists for large-scale or 

complex disasters.

4.8.7    CREATION OF STATIONARY AND MOBILE 
DECONTAMINATION FACILITIES
The medical posts within the factory should have a 

station decontamination facility for the incident site 

decontamination/primary treatment to safeguard the 
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Figure 13.  Incident Response Team Structure according to the IRS Recommended by the NDMA

Group 
(Functional)

(Single Resource
Task Force

/ Strike Team)

Division
(Geographical)

Response
Branch

Transportation
Branch

OPERATIONS SECTION PLANNING SECTION LOGISTICS SECTION

INFORMATION & MEDIA OFFICER

SAFETY OFFICER

LIAISON OFFICER

Staging Area

Resouce
Provisioning

Unit

Ground
Support

Unit

Facilities
Unit

Communication
Unit

Medical
Unit

Food
Unit

Copensation
/ Claim Unit

Procurement
Unit

Time
Unit

Cost
Unit

DEPUTYINCIDENT COMMANDER

RESPONSIBLE OFFICER

Resource
Unit

Situation
Unit

Documentation
Unit

Dembilization
Unit

ROAD

RAIL

WATER

AIR

Service
Branch

Support
Branch

Finance
Branch

PREPAREDNESS4



GUJARAT STATE INDUSTRIAL CHEMICAL DISASTER MANAGEMENT PLAN   77

Figure 14.  Example of Incident Response Team Structure for Chemical Emergencies at State Level
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Figure 15.  Schematic of Emergency Response Mechanism (Structure and Process) 
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victim. There should be at least two medical posts 

perpendicular to each other with an appropriate 

evacuation route and assembly point to ensure that wind 

flows in the opposite direction of the leak.  DISH may 

encourage the industry to take appropriate action in this 

regard.

Mobile Decontamination Facility should also be planned 

either through mutual aid or by District Administration. 

There should be stationary decontamination units at 

hospitals to ensure that hospitals are safe for use. 

Under no circumstances shall a person be allowed to 

even enter a medical facility without decontamination.  

Improper or no decontamination can potentially cripple 

the medical response capacity so that all local hospitals 

will be sensitized for decontamination and procedures for 

the same.

4.8.8  	 UNIFORM CASUALTY PROFILE AND 
CLASSIFICATION OF CASUALTIES
Medical officers will develop a prototype of 

casualty profiles and their antidotes, based on the 

type of toxicants.  A uniform profile will also be 

made for secondary injuries so that the treatment 

can be standardized.

4.8.9    UPGRADING POISON CENTRES / 
TOXICOLOGICAL LABORATORY
It is essential to upgrade Poison Centres at the regional 

level with a network of toxicological laboratories located 

in closer vicinity to determine the nature of chemicals 

using advanced analytical technologies. It is essential 

to have such facilities at the local level to ensure that 

chemical identification is fast and accurate, especially 

in case of transition species.  The recommendation for 

live monitoring in the previous section has identified the 

need for field sampling.  However, often the equipment 

for on-field detection of toxic gases is limited to a few 

chemicals and it can also be very expensive.  Therefore, 

quick collection on-field and immediate testing in a local 

laboratory is important to identify the type and effect of 

the chemical.  The national poison information centre at 

AIIMS should be continuously linked up to undertake first-

hand information based on symptomology. 

4.8.10    PLAN FOR ONSITE MEDICAL RESOURCE 
INVENTORY
The MAH units should develop their own Medical Risk and 

Resource Inventory.  GSDMA may develop guidelines for the 

same and cause the industry to maintain these as a part 

of their onsite plans required under MSIHC rules. Medical 

resource inventory should be established based on onsite 

risk assessment including:

•	 Ambulances, medical post, basic life support, 

trauma support, initial management of burn/toxic 

care, resuscitation equipment, and ventilators 

should be made available

•	 Personal Protection Equipment are essential to 

be stocked 

•	 Trained QRTs and stationed medical doctor/ 

paramedical staff

•	 Special stocks of antidotes as needed.

4.8.11    PROVISION FOR MOBILE HOSPITAL / 
MOBILE TEAM
The mobile hospital/medical teams are essential to 

relieve the pressure from the earmarked hospital, 

especially in the case of combined disaster emergencies. 

The capacity of a mobile hospital depends on the 

magnitude of the disaster and population to be 

treated. Such cases are applicable to chemical leaks as 

secondary disasters, as observed in the case of the Bhuj 

Earthquake. The state can support the district develop 

this capacity with appropriate funding and training.

District preparedness capabilities should ensure that 

four triage categories of victims and affected population 

receive sufficient vehicles for evacuation to assembly 

areas, temporary shelters, or to designated hospitals.  

Procedure and systems should be developed so that under 

no circumstances does a victim enter a medical facility—

especially a hospital) –prior to decontamination.  

4.8.12    STOCKING FOR ANTIDOTES AND CHEMICAL 
CASUALTY TREATMENT KIT
A proper chemical casualty treatment kit has a 

composition of burn care, first aid for ABC and advance 

support care, trauma care, and specialised antidotes 
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and essential medicines, etc. It is essential to develop 

mitigation reserves at the district level to ensure the 

availability of required materials at right time. The 

antidotes required for chemical incidences along with 

the essential medicines need to be stocked at locations 

to ensure their availability in the least possible amount 

of time to site where it is required. In addition, direct 

stocking at the responder level ensures their safety and 

victim’s safety too. The primary sites for stocking are MAH 

units- medical posts, ambulances, and earmarked health 

facilities for both public and private sector.

4.8.13    DEVELOP CRISIS MANAGEMENT PLAN AT 
HOSPITALS
A crisis management plan will be prepared by all 

earmarked hospitals.  The responsibility for preparation 

and implementation of the plan should lie with the 

medical superintendent of the hospital.  The crisis 

management plan or hospital disaster management 

plan should cater for surge capacity, continuous 

information exchange with other hospitals, temporary 

makeshift arrangements for mass casualties, etc. The 

hospital disaster management plan should cater for the 

development of facilities to conduct a set of minimal 

tests and follow ups to ensure the toxicological impact 

of chemical.  A hospital disaster management plan has 

the following components: 

•	 Specify the roles and responsibilities identified 

for managing chemical disasters.  This should 

include identification of a hospital incident 

command system, the command nucleus, the 

quick response teams, etc.  

•	 The contact details of the members of the 

command nucleus and quick response teams

•	 Plan for and participate in offsite drills 

•	 Regular updating of hospital disaster 

	 management plans

•	 Develop capacities to handle large number of 

casualties, a contingency plan for bed expansion, 

and decontamination facilities

•	 Training of medical personnel 

•	 Antidote stocking and procurement plan

•	 Plan for availability of sufficient quantity of other 

medical stores such as antibiotics, other drugs 

and life- support equipment, oxygen, continuous 

positive air pressure (CPAP) ventilators, dialysis 

facilities, blood and IV fluid for transfusion, and 

others

•	 Procedures for accurate accounting of morbidity 

and mortality data. 

4.9    STAKEHOLDER ROLES AND 
RESPONSIBILITIES IN PREPAREDNESS 
The table below summarizes the key activities required for 

prevention and mitigation and the responsible agencies.

PREPAREDNESS4

Table 11.  Stakeholder Roles in Preparedness at State Level

PREPAREDNESS ACTIVITY /
ACTIONS

PRIMARY STAKEHOLDER /
RESPONSIBILITY AT THE 

STATE LEVEL

SECONDARY 
RESPONSIBILITY/

1 Development of preparedness work plans Off-site response agencies –SERT, 

State level fire department, ERC, 

RRT, Emergency Medical Services, 

State Police department , etc.

SCG, GSDMA  

2 Overall disaster management planning GSDMA SCG LCG, DCG, DDMA

3 Strengthening the synchronization of 

onsite and district /local offsite Plans

DISH GSDMA, SCG

4 Develop emergency responder safety 

guidelines

DISH GSDMA, SCG
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PREPAREDNESS ACTIVITY /
ACTIONS

PRIMARY STAKEHOLDER /
RESPONSIBILITY AT THE 

STATE LEVEL

SECONDARY 
RESPONSIBILITY/

5 Develop guidelines for reporting and  

immediate intimation of hazardous 

chemical leakage

DISH, GPCB GSDMA, SCG

6 Developing and Implementing a  formal 

after action reporting system

DISH GSDMA, SCG

7 Development  of GIS based database for 

planning information

GSDMA DC

8 Guidelines for off-site mock drills and 

Support and Training for  Improving the 

Capability for and Effectiveness of Offsite 

Mock Drills

GSDMA, DISH, SCG, LCG, DCG, DDMA All 

other agencies with role 

in CDMP 

9 Developing of Specialized Training 

Course on an Integrated and Coordinated 

Emergency Response System

GIDM DISH, PESO, GPCB  

10 Development and Implementation of 

a Chemical Emergency Community 

Awareness and Preparedness Strategy

GSDMA, SCG DDMA, DCG ,LCG 

Industry

11 Enhance chemical Disaster Response 

Capacity through establishment of unified 

state level fire services, IRS, SERT, RRT, 

LERT

State Fire Department (proposed), 

Urban Development Department, 

GSDMA 

SCG, local fire 

department, DCG, 

DDMA, Other off-site 

response agencies

12 Plan for Training, Equipment and 

Resources for HAZMAT Response

State Fire Department, SERT, RRT, 

LERT, Police , EMS, DMPC

GSDMA,SCG

13 Public Private Partnerships (PPP) for 

Disaster Response through expansion 

of  Mutual Aid between industries, 

replication of DPMC model,  PPP to 

respond to road emergencies, mutual aid 

between districts, mutual aid with Port 

Authorities, Airport Authority of India  

and Western Railways HAZCHEM

GSDMA, SCG ERC, Ports Authority, 

DoT, AAI, Western 

Railways

14 Strengthening of the Response 

Mechanism through establishment of 

the Incident response system, incident 

intimation process, improved control 

room management , communications, 

hierarchical HAZMAT response system, 

Emergency public information, mass care 

and management of dead

GSDMA, SCG, SEOC DDMA, DEOC,DCG 

continued  from page 80...

continued  to page 82...
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continued  from page 81...

PREPAREDNESS ACTIVITY /
ACTIONS

PRIMARY STAKEHOLDER /
RESPONSIBILITY AT THE 

STATE LEVEL

SECONDARY 
RESPONSIBILITY/

15 Medical Preparedness for Chemical 

Emergencies- including PPP, formation 

of trained medical first responder, QRMT, 

stationary and mobile decontamination 

facilities, identification of poison centres, 

mobile hospital, antidotes planning and 

crisis management planning at hospitals

Department of Health Chief district medical 

officer, Chief district 

Health officer
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RESPONSE
RESPONSE

5
5

5.1    SITUATION OVERVIEW
1.	 All the hazardous process industries listed in the 

first schedule of the Factories Act, 1948 must 

draw up an onsite emergency plan and establish 

disaster control measures in consultation with 

DISH. The responsibility for the activation of the 

onsite emergency plan lies with the management. 

In Gujarat, all MAH units have prepared their 

onsite emergency plans. Many of these industries 

in Vadodara, Ankleshwar, and Surat have 

developed chemical safety programmes based on 

mutual aid. A number of initiatives in chemical 

and industrial safety have been taken up by the 

industries themselves. All factories have shown 

due diligence in instituting safety management 

mechanisms in their premises, in accordance 

with the provisions of the Factories Act. 

2.	 Districts having Major Accident Hazard (MAH) 

installations have prepared Offsite Emergency 

Plans for chemical and hazardous substances. 

These offsite plans are updated every year. LCG 

wise pockets plan are required to be prepared 

as per CAEPPR Rules but currently the district 

offsite plan includes information about each LCG 

without separate LCG level pocket plans.

3.	 All the participating agencies in chemical and 

industrial disaster response such as the police, fire 

services, and medical services have participated 

in mock exercises. According to CAEPPR Rules, 

a full-scale mock drill of each district offsite 

emergency plan is an annual requirement.  A 

full scale mock drill at LCG level needs to be 

conducted twice in an year.

4.	 Limited technical capability to respond to 

chemical emergencies is available with chemical 

industries, especially the larger units.  Most 

units have the basic capability to deal with 

common and small intensity emergencies. Some 

large chemical units have automated and active 

control measures, adequate response equipment, 

and a well-trained response staff.  Larger 

chemical industries also help local authorities in 

responding to chemical emergencies elsewhere 

on request but not as obligation.

5.	 Technical ability of public response agencies to 

respond to chemical emergencies in terms of 

qualified man power and adequate equipment 

is negligible except in a few larger fire stations 

for fires caused by chemicals (but not toxic leaks 

or toxic by product of fire). The public agencies 

such as police, fire and medical play a supporting 

role such as site security, evacuation, search 

and rescue whereas the industry is expected to 

provide response to control and then eliminate 

the hazard posed during emergency.

5.2    PLANNING ASSUMPTIONS
1.	 It is assumed that all MAH industries will revise 

onsite plans as per the guidelines referred in 

Section 4.2.2 so that the onsite plans are easily 

coordinated with offsite plans and provide 

actionable information for response in a case 

of emergency.  Further, we assume that smaller 

Type A and Type B units have also prepared onsite 

plans.  Overall, we assume that information on 

the chemical unit where the incident happens 

is completely and accurately available to public 

response agencies.

2.	 It is the responsibility of agencies and their 

officials listed under this plan to prepare a 

preparedness action plan to discharge their 

assigned role as per Section 4.1.  It is assumed that 

the preparedness levels of the response agencies 

such as fire brigade, police, medical care, and 

other agencies have reached the desired levels.  

3.	 It is assumed that this state CDMP is annexed by 

emergency response plan for isolated storages, 

sea (major and minor) ports, airports, railways, 

road transport, pipelines that respective 

departments have prepared as recommended in 

Section 4.6.
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4.	 Wherever applicable, mutual aid agreements to 

conduct joint mock drills, share resources and 

provide coordinated response exist between 

industries, between industries in local authorities, 

between different public agencies (hospitals, 

police, railway, fire etc.), between local 

authorities and private resources (e.g., hospitals, 

antidote vendors, etc.), and between neighbouring 

districts exist as per recommendations in  

Section 4.6. 

5.	 The chemical industry will report accidents as 

soon as the quantity threshold recommended in 

Section 4.2.4 is exceeded without waiting for 

the emergency to have potential for or actually 

result in offsite consequence.  Local authorities 

will initiate actions to save lives and protect 

property.  State and national disaster assistance, 

when provided, will support and supplement, not 

substitute the response provided by districts.

6.	 Emergency response actions by all response 

agencies are well planned, coordinated, and 

regularly exercised / drilled by local and district 

authorities as per Section 4.3.1

7.	 Respective agencies who have a role in the 

response have been given proper orientation or 

sensitization and training, as per their roles as 

recommended in Section 4.3.2.  All responders 

are provided with proper PPE and equipment as 

per Section 4.5.  Further, first responders are 

provided with emergency response guidebook 

2012 as recommended in Section 4.7.5, so they 

can immediately assess the danger and initial 

isolation and protection zones.

8.	 It is assumed that response to chemical 

emergencies will be provided as per incident 

response system (IRS) recommended in Section 

4.7.1.  It is assumed that all local/district/state 

authorities have identified and trained incident 

commanders, and formed SERT, RRT and LERT.

9.	 There is a state-level fire department established, 

as recommended in Section 4.4.3, that can direct 

fire-fighting resources from other fire brigades, 

as per the need of LERT, RRT or SERT.

10.	 All LERT, RRT, SERT and fire stations in supporting 

roles are well equipped with specialist manpower 

and equipment resources to deal with chemical 

emergencies along with a regular training 

at different levels of response functions, as 

recommended in Section 4.5.

11.	 All local, district and state-level control rooms are 

well staffed and equipped to coordinate response 

to chemical emergencies, as recommended in 

Section 4.7.3.  State-wide communication plan is 

implemented and interoperability exercises are 

regularly conducted, as recommended in Section 

4.7.4.

12.	 Hazardous substances involved in an incident 

can be identified within a reasonable period of 

time.  It is possible to quickly assess the potential 

damage, identify protective actions, and plan 

the response using GIS based decision support 

database and software, and live monitoring using 

field equipment, as recommended in Section 

4.2.6 and Section 4.7.5.  Responders (support 

functions) have a copy of ERG 2012 guidebook as 

recommended in Section 4.7.5.

13.	 The population most likely to be affected by 

emergencies are regularly trained on what 

protective measures may be used, expected 

response actions, and preparations needed to 

implement these actions as per Section 4.3.3.  It 

is assumed that most of the citizens potentially 

affected (including evacuees) will cooperate 

with local officials and follow recommended 

protective actions. Such measures could 

include evacuation instructions for relocation to 

designated reception or shelter areas.

5.3    EMERGENCY RESPONSE ORGANIZATION 
STRUCTURE AND PROCESS
Section 4.7.1 describes the IRS recommended as 

Emergence Response structure and system.  Figure 13 and 

14depicts the emergency response structure as per IRT. 

Figure 15 provides a simplified notation of the process of 

emergency response as per the IRS for decision making, 
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communication and response during emergency. This 

process is common irrespective of the type of hazard 

or where it happens. The first responder on site may be 

different, the qualified IC may be different, the type of 

response needed may be different, the members of pre-

designated IRT maybe different as per emergency type, 

but the process at all time is scalable, flexible, with 

unified command, and provides hierarchal response. 

Figure 16 is simplified step-by-step response mechanism.

5.4    CONCEPT OF EMERGENCY OPERATIONS
5.4.1    TRIGGER MECHANISM 

1.	 The occupier / manager of the establishment 

responsible for releasing or discharging a 

hazardous chemical will notify incident the 

appropriate LCR (if available) and DEOC (whether 

or not LCR exists, DEOC should be notified) as 

per the guidelines in Section 4.2.4. Industry can 

additionally report to local control rooms of 
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Figure 16.  Emergency Response Process as per IRS (for locations without local control room)

LCR follows the control room procedures

Responsible Officer (SDM), mutual aid personnel, 
and other members of IRT report to LCR as per plan ICP is established on scene

LERT provides qualified response

Incident Commander (IC) established. 
Required members of IRT join IC.

First Responder On-Scene
Options

   No Action. Repors back “NO ACTION” to DEOC, LCR

   Identifies Needs for Response. Request LERT through DEOC
   Establish temporary IPC. Be Safe

nearest mutual aid, fire, police, medical teams respond, LERT is on 
high alert or responds if nearby

Communication between LCR and ICP established

If LCR determines the need, DEOC is 
notified for district / state support

DEOC/SEOC coordinates district/state reponse 
support, sends RRT and/or SERT as needed

District / State level personnel may 
take over as IC at the ICP.

Other Response agencies conduct 
pre-assigned duties

If exceed LERT capacity, LERT
 notifies DEOC for RRT or SERT

RRT, SERT provide response support if needed

Recovery phase actions

Logistic and Admin support to ICP and DEOC

DEOC or LCR alert designated First Responder TeamsUnit / Accident Site
Public

Other Responders

LCG / Local control 
room (official LCR. 
Can be ECC of 
mutual aid)
Actions
(1) Alert DC / SDM
(2) Alter DEOC
(3) DEOC will alert 
SEOC (if required)

DISH/GPCB only if 
formal notification is 
required under 
MSIHC within 48 
hours

Notify DEOC
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mutual aid partners, GVK 108, and local fire and 

police departments, as per the local emergency 

response plans, but these agencies are not 

authorized to receive the official notification of 

offsite emergency; DEOC and LCR of LCG are. 

a.	 Gujarat State Control Room is located on the 

ground floor of Block No. 2, New Sachivalaya, 

Gandhinagar. The telephone numbers 

are 079- 23251900/ 23251902/23251908/ 

23251914 and Fax is 079-23251916. SEOC toll 

free number is 1070.

b.	 DEOC can be reached by toll free number 

1077 by the occupier.

c.	 It is recommended that there be “one” 

emergency contact number 108 for general 

public.  108 can handle high volume of calls, 

has well secured central communication 

center, stable computer assisted dispatch, 

and coordinated police, medical, and fire 

dispatch capability. However, 108 does not 

have the statutory authority to receive 

notification of offsite emergency from the 

chemical industry.  If 108 receives such call, 

they should forward the same to the DEOC 

to coordinate qualified response. 108 must 

train its responders to recognize chemical 

emergencies and remain safe and follow the 

directions of the IC

d.	 The trigger mechanism is purposively 

redundant with respect to report and alerts 

to both DEOC and LCR of the LCG even if LCR 

can report to DEOC

e.	 If response by offsite agencies is indeed 

necessary, then DEOC will notify the district 

collector and declare offsite emergency 

under his direction. DISH and GPCB regional 

officers are required to be notified by the 

occupier in the case of offsite emergencies 

within 48 hours, as per MSIHC Rules

2.	 The occupier should provide the following 

information to LCR / DEOC.

a.	 Name and telephone number of 

	 contact person.

b.	 Name of the chemical(s) released.

c.	 An indication of whether the substance is 

extremely hazardous.

d.	 An estimate of the quantity released into 

	 the environment.

e.	 Estimated time and duration of the release.

f.	 Whether the release occurred into air, water, 

and/or land.

g.	 Any known or anticipated acute or chronic 

health risks associated with the emergency, 

and where necessary, advice regarding 

medical attention for exposed individuals.

h.	 Suggested protective actions such as 

evacuation or sheltering in place.

3.	 A written accident report should be submitted 

by the occupier to the Local Crisis Group (LCG), 

District Crisis Group (DCG) as per MSIHC Rules 

within 48 hours on basis of debriefing post 

emergency.  A more detailed follow-up report 

should be submitted within 90 days.  DCG should 

submit such report to SCG and GSDMA, the SCG 

or DCG should report these in CAIRS developed by 

MOEF or State’s own accident reporting system. 

The follow-up report must update information 

included in the initial notice and provide 

information on actual response actions taken and 

advice regarding medical attention necessary for 

citizens exposed.

4.	 Warning the public in immediate vicinity:  leaks 

of highly toxic chemicals can result in very 

high concentration in the immediate vicinity of 

the leak for a few hundred meters within few 

minutes.  In this zone, no external response 

is possible to save lives.  Therefore, the best 

strategy is to ensure no residential population or 

other sensitive receptors in such a zone around 

the unit.  Unfortunately, such buffering is often 

not available in reality.  Therefore, if the onsite 

plan of the industry has identified that community 

in the immediate vicinity will be affected within 

a short period time – too short a period of time 
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to inform district/local authorities, properly 

assess the situation to determine what protective 

actions are needed, and then inform community 

as per the instruction of the IC – then there 

should be provisions for sounding alarms for 

immediate evacuations. It must be recognized 

that in this zone there can be fatalities even if 

an alarm is sounded within a few minutes of a 

leak depending upon the nature of the leak and 

chemical properties. Also, the success of alarm 

depends on the preparedness of the community 

through regular training and awareness activities.  

There are two options as per the discretion 

	 of DCG: 

a.	 One, the DCG may have installed public 

alarms at critical locations throughout the 

district and sound those alarms through DEOC 

or LCR.  DEOC/LCR and DEOC/LCR may sound 

alarm after seeking immediate approval from 

the RO or as per pre-authorization from the 

RO as the case may be

b.	 Second, the DCG and the RO has assigned 

the responsibility of sounding alarm to the 

industry and industry has installed such 

alarms. Industry can sound alarms as per 

direction of DEOC.

5.	 Course of Action Following the Trigger (described 

in more detail in subsequent sections):

a.	 Formal Notification Process is initiated as 

per MSIHC Rules if the response by offsite 

agencies is required 

b.	 Protective Actions are identified and 

implemented based on scenario unfolding

c.	 Emergency Alerts are disseminated to 

	 the public

d.	 Local emergency response teams 

are activated.

5.4.2     SET UP OF THE INCIDENT COMMAND POST 
1.	 Responding police officers, GVK-EMRI 108, local 

medical department and/or fire departments will 

receive the report of incident from DEOC officially 

or from the public or the occupier directly.    

2.	 Ideally the fire department will be the first 

on-scene response agency, but police, EMRI 

ambulances, or other public agencies may also 

reach the site first.  Irrespective, the agency who 

reaches first should determine a safe location 

for the Incident Command Post (ICP), gather 

all essential information, and report situation 

details to the DEOC. The DEOC will disseminate 

this information to LERT and others as required. 

3.	 The first responders will immediately determine 

protective action recommendations as per their 

actions as per ERG (2012) unless instructed 

otherwise by the RO or IC.

5.4.3     ASSESS THE SITUATION
1.	 DEOC (or LCR) will obtain MSDS for the leaked 

chemical from onsite plan of the industry or 

other sources to understand potential hazards, 

control measures, medical treatment, and other 

details.  CAMEOfm has MSDS information for 

hundreds of chemicals. DEOC will also use CAMEO 

suit (ALOHA, MARPLOT) to the extent information 

about the incident is available. SEOC will support 

in these activities if help is needed by DEOC.

2.	 LERT will conduct further monitoring and assess 

the situation whenever they arrive at the ICP. RRT 

and SERT may conduct more rigorous situational 

analysis if the need arises.

3.	 Situational assessment will continue throughout 

the response through modelling software and live 

monitoring.

5.4.4    STAFFING AND ACTIVITIES OF SEOC 
1.	 SEOC staff in as per existing procedures will 

decide whether and which members of SCGs and 

GSDMA or other personnel as a part of state IRT 

need to be convened at SEOC to deal with the 

emergency situation.

2.	 State Chief Secretary, Secretary of Labour and 

Employment Department, Secretary Revenue 

Department and Relief Commissioner, and CEO 

GSDMA or their designated representatives form 
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the core of SCG and form the command, with 

Chief Secretary as the head.

3.	 All communication channels with responders, 

technical experts, regulatory bodies, DEOC, other 

local control rooms if any will be established by 

SEOC as per the need to coordinate support from 

out of the district.  DEOC (or LCR) will continue to 

coordinate the response activities at the incident 

site along with ICP.  It is expected that SEOC, 

DEOC, and LCR have fail-proof communication 

systems and up-to-date contact information. 

4.	 SEOC will gather all required onsite plans, offsite 

plans, action plans, GIS based CAMEO suit (ALOHA 

+ MARPLOT + CAMEOfm), database of resource 

available within the district, neighbouring 

districts, ERC (RRT), SERT, private industry, etc.

5.	 Disaster information is managed by the SEOC 

through the IMO as per IRT. This representative(s) 

will collect information, analyse information, 

and disseminate information to state- and local-

level counterparts as needed.

6.	 SEOC will assess the overall situation and 

determine whether the CCG at MoEF should be 

notified. The Ministry of Environment and Forests 

has set up a Control Room in Room No.705, 7th 

Floor, B-Block, Paryavaran Bhavan, CGO Complex, 

Lodi Road, New Delhi-110003.  The contact 

information is as follows:  During Office Hours:  

011 24360734 (Phone), 011 24360678 (Fax), 011 

24363577 (Fax).  Off-hours and Holidays: 011 

24360734 (Phone), 31-66185 DOE-In (TELEX), 31-

63015 WILD-IN (TELEX). 

7.	 If required, SEOC will seek national level support 

from NDMA and NDRF as well.

a.	 6th NDRF Battalion at Gandhinagar:  079-

23202540 (tel), 079-23201551 (fax), 

09428826445 (cell)

b.	 NDRF Head Quarter Control Room: 011-

26107953 (tel), 011-26105912 (fax), 

09711448595 (cell)

c.	 NDMA Control Room:  011-26701728 (tel), 

9868891803 (cell)

5.4.5     SELECT PROTECTIVE ACTION(S)
1.	 Post intimation of emergency/ incident, the LERT 

will rush to the scene and assess if response by 

offsite agencies is required in discussion with 

site controller and/or incident controller.  If 

yes, protective actions will be determined on 

basis of situational awareness.  If not, the LERT 

will stay on scene until the onsite personnel can 

effectively control the leak and LERT will leave 

after ascertaining that emergency is tackled.  

Next steps assume that offsite response is 

needed.

2.	 The DEOC will notify all the response agencies on 

the salient aspects of the hazard identification, 

required PPE, and possible ways to control it.  This 

could be on the basis of the MSDS of chemicals, 

CAMEO chemicals or discussion with experts.  

Note, this activity may have to be supported by 

the SEOC in case the information is not available 

at the DEOC.

3.	 Use of CAMEO suite software and ERG (2012) 

will provide estimates of potential damage and 

help in determining the protective actions to the 

responders rushing to the site.

4.	 The DEOC will consult with the IC to determine 

appropriate protective actions to ensure the 

health and safety of local citizens as per pre-

determined criteria. Protective actions may 

include evacuation and/or shelter in place orders. 

5.4.6    CONTROL THE HAZARD
1.	 Establish Incident Command Post

2.	 Declare emergency

a.	 The district collector (for DCG) or SDM (for 

LCG) should formally declare a chemical 

emergency is taking place if indeed this is 

the case.  In case of chemical emergencies, 

the ICP is established first and then DC / 

SDM will be reached as soon as possible 

for official notification and declaration of 

offsite emergency.  A declaration is useful for 

confirming that a chemical emergency has 

originated, for accessing local, regional or 
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state level resources, and to establish legal 

authority for all responders to manage the 

emergency as per the plan. 

3.	 Activate Emergency Response Team(s) through 

IRS

a.	 Response to a chemical release will be 

immediately and initially conducted by local 

ordinary responders—medical/GVK-EMRI, 

fire fighters and police officers—that have 

been trained to assess a hazardous situation, 

request appropriate assistance, and 

coordinate with the DEOC (basic awareness 

training).

b.	 LERT will respond first.

c.	 If LERT capacity is not sufficient, RRT and/

or the SERT will supplement local response 

capacity.

d.	 The following triggers would necessitate the 

activation of an RRT:

i.	 Presence of a highly toxic chemical;   

ii.	 Presence of an highly hazardous 

substance in an uncontrolled release 

situation;

iii.	 Fires or situations involving unknown 

hazardous substances;

iv.	 Presence of a combination of chemicals 

or compounds that create complex 

mixtures with unknown public health 

or environmental consequences; or  

v.	 Large volume release of any hazardous 

chemical that has or is likely to impact 

the general public or the environment.

e.	 The following triggers would necessitate the 

deployment of the SERT:

i.	 Presence of a toxic and hazardous 

chemical where control of the source 

will require extended resources 

beyond the capacity of an RRT

ii.	 Release of highly hazardous chemical 

in an uncontrolled situation where 

the monitoring equipment or personal 

protective equipment (PPE) needed 

for safe operations is not available 

with the RRT

iii.	 Fires or releases involving unknown 

chemicals where the documentation, 

monitoring or sampling capabilities 

are beyond the capacity of the RRT

iv.	 Presence of a combination of chemicals 

or compounds that create complex 

mixtures with unknown public health 

or environmental consequences where 

the documentation, monitoring, or 

sampling requirements are beyond the 

capacity of RRT 

v.	 Large volume release of any hazardous 

chemical that has or is likely to impact 

the general public or the environment 

that are beyond the capacity of a RRT.

4.	 Implement Protective Action(s)

a.	 Warn the public as per advice of IC, and DCG/

LCG members.  

i.	 The appropriate public warning 

messages and the system(s) to deliver 

the message will be selected based on 

pre-scripted messages and media

ii.	 DEOC may establish and manage a 

phone bank or toll-free hotline to 

provide emergency information to  

the public. 

iii.	 For major emergencies, SEOC will also 

support in information dissemination, 

media management, and providing 

logistic and administrative support to 

the district administration.

b.	 Secure the site

i.	 Local police officers are responsible 

for traffic management, control of 

the impacted area, verification of 

responder credentials, and daily 

security

ii.	 In the case of a complex, widespread, 

or long-term chemical disaster, local 

police departments may request 

assistance from home guards, 
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civil defence groups, neighbouring 

districts force, or the state force by 

coordinating through the DEOC.

5.	 Ensure Site Safety

a.	 The IC will ensure that a Site Safety Plan 

(SSP) is available prior to establishing control 

zones and conducting initial reconnaissance. 

SSP can be prepared on basis of information 

provided by the industry in their onsite plan 

as well as any incident specific information.  

All response team members will be briefed 

on the SSP. When a command is handed over 

to state level IC, the state level personnel at 

ICP should be briefed on SSP as well. A SSP 

template is provided as Appendix B.

b.	 Control zones, established by IC, will 

be communicated to all response team 

members, emergency medical services (EMS) 

agencies, and other field personnel. 

c.	 The other member of IRT at ICP (the safety 

officer to be specific) will support the 

evaluation of personal protective equipment 

(PPE) and review the SSP requirements for 

initial reconnaissance.

d.	 All entry team, rescue team, and 

decontamination team members will undergo 

initial medical monitoring prior to entering 

the site.

e.	 The IC will identify an appropriate 

decontamination process for response 

team members, and local fire fighters/EMS 

personnel will establish a decontamination 

station and contamination controls. 

f.	 Additional resources may be requested 

from SEOC in the form of licensed medical 

professionals, trained fire fighters, 

decontamination equipment, or consumable 

decontamination supplies.

6.	 Conduct Initial Reconnaissance

a.	 The appropriate response team will verify 

PPE requirements, conduct site monitoring 

to establish levels of concern, and assess 

community exposure pathways.

b.	 The DEOC will support the modelling of the 

chemical release scenario (if applicable) to 

assist the emergency response teams.

c.	 RRT and SERT (state level response) 

are expected to have onsite modelling 

capabilities (the list of equipment in Section 

4.5 includes laptops).  However, SEOC may 

have to provide specialist modelling support 

as well.

7.	 Conduct Site Entry and Exit

a.	 Once specific response actions are identified, 

the relevant response team will don the 

appropriate PPE and execute the required 

mitigation tasks under the leadership of IC or 

OSC.

b.	 If multiple entries are required, each 

entry and exit will be followed by 

decontamination, medical evaluation, 

and rotation through primary 

response stations.

c.	 When the situation is stabilized, the 

response team will exit the hot zone, 

undergo decontamination, be assessed by 

medical personnel, rehabilitated as needed, 

and participate in a post-response debriefing 

with incident command staff. 

5.4.7     PROVIDE SHORT-TERM RELIEF TO THE 
PUBLIC
The DEOC will logistically support relief efforts and/or 

deploy specialized personnel to provide medical screening, 

emergency medical care, documentation of medical 

treatment, temporary shelter, and basic necessities (i.e., 

water and food) to citizens that were directly affected by 

the chemical release.  Immediate relief funds can also be 

released as per existing norms and procedures.  SEOC will 

support DEOC in these functions if required. The IRT has a 

special logistics branch to coordinate such efforts.

5.5 EMERGENCY MEDICAL RESPONSE

Emergency medical units should collaborate with 

stakeholders to develop, implement and maintain a 
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comprehensive strategy to prepare for, respond to, 

and recover from health emergencies of known and 

unknown origins. While this CDMP includes a plan for 

an emergency medical response, the Department of 

Health will prepare a comprehensive state level medical 

emergency management plan as discussed earlier.  The 

following is only a stop gap arrangement and does not 

undermine the acute need for a comprehensive medical 

response plan by the Department of Health.

5.5.1     RESPONSE CAPACITY ASSESSMENT AND 
PLANNING DURING RESPONSE 
The response capacity of health services should be assessed 

with particular attention to determine the following: a) 

Availability of first-line and backup emergency medical 

services (including health personnel and facilities); b) 

Availability of  protective equipment; c) Use of clear 

diagnostic criteria, standard treatment regimens, 

and compliance with them; d) Availability of specific 

medication (e.g. antidotes); e) Availability of facilities for 

decontaminating exposed individuals  (including health 

workers); and f) Vulnerability of the health facilities to 

the chemicals.

The Department of Health will assess the deployment 

needs of resources from outside, based on preliminary 

findings (e.g. qualified technical personnel, drugs, 

logistics, and communications support).  The Department 

of Health will make take decisions on following issues:

•	 Appropriate triage and case management

•	 Appropriate care for those evacuated to 

temporary shelters

•	 Collection, identification, and management of 

dead victims

•	 Advise SCG on possibility of evacuation versus 

shelter-in-place.

5.5.2  	 RESPONSE BY QUICK RESPONSE MEDICAL 
TEAM (QRMT)

1.	 QRMT is a self-sufficient unit that provides 

a staging and triage base for evaluation and 

management at chemical incident site prior to 

transporting a victim to a hospital. QRMTs should 

be activated immediately with the following 

considerations:

a.	 Additional QRMT teams should be activated 

as soon as the need has been assessed 

b.	 Proper communication must be established 

between DEOCs/ ERCs, designated health 

care units, district level health care response 

units, and concerned tertiary care health 

facilities

c.	 Rapid Diagnostic kits must be available to 

diagnose the chemical agent and thereby 

provide proper treatment 

d.	 Psychosocial support should be given to the 

worried well category of affected community

e.	 Specialized ambulances, various medical kits 

for pre-hospital care, and a special vehicle 

must be available at the incident site so as to 

provide adequate diagnostic and specialized 

treatment support for all the contaminated 

victims.

2.	 The chemical incident victim requires immediate 

resuscitation measures at incident site and 

evacuation in specialized vehicles. An emergency 

medical service exists to fulfil the basic principles 

of first aid in contaminated zones, which are 

to Preserve Life, Prevent Further Injury, and 

Promote Recovery.  Following six stages / actions 

should be followed by medical responders as per 

their training on the same. 

a.	 Early detection of chemical agent 

and design of medical response 

strategy accordingly.

b.	 Early reporting: The police force at the 

incident site will call the emergency medical 

services and provide details to enable a 

specialized response.

c.	 Early response: QRMTs will arrive at the site 

as quickly as possible, enabling pre-hospital 

care to begin.

d.	 Good on-scene care: The emergency 

medical service provides appropriate and 

timely interventions to treat the victims 

and incident site decontamination at pre-

established medical post itself.
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e.	 Care in transit: The emergency medical 

service loads the patient into a suitable, 

specialized transport vehicle and continues 

to provide appropriate medical care 

throughout the journey to reduce mortality 

and morbidity in the golden hour.

f.	 Transfer to definitive care: The patient is 

handed over to an appropriate care setting, 

wherein hospital level decontamination and 

necessary treatment including antidotes etc., 

will follow.

3.	 The definition of key concepts of medical response 

are as follows

a.	 Triage:  Triage is the process of determining 

the priority of patients’ treatments based 

on the severity of their condition. Triage 

may result in determining the order and 

priority of emergency treatment, the order 

and priority of emergency transport, or the 

transport destination for the patient. Those 

who have been very close to the leak site are 

highly intoxicated and should be given higher 

priority.

b.	 Resuscitation: Resuscitation is a series of 

actions taken to establish normal breathing, 

heart rate, and response in a victim with 

abnormal vital signs. It uses a systematic 

approach, based on airway, breathing, and 

circulation to assess and treat a victim 

intoxicated by gases.

c.	 Decontamination: Decontamination is the 

reduction or removal of chemical agents from 

body. Three basic methods of decontamination 

are physical removal, chemical deactivation, 

and biological deactivation of the agent. 

5.5.3  SEARCH AND RESCUE
In the case of a leak of chemicals, sheltering-in-place 

and/or evaluation need to be done as per the planning 

and specifics of the incident that is unfolding.  However, 

once the chemical incident is in a phase where the 

first responder can enter an affected area either using 

personal protective equipment or when the chemical 

cloud is of low enough concentration, search and rescue 

of an affected population is a key task.  Each local area 

and district should decide which agency or agencies will 

conduct the search and rescue.  Search and rescue can be 

done by police, /or fire first responders onsite.  However, 

such activities must happen only as per direction of the 

response commander.  Proper coordination between all 

response agencies tasked with search and rescue is a must 

and requires thorough joint planning and joint practice in 

non-emergency time.  

5..5.4  EVACUATION OF CASUALTIES FROM 
INCIDENT SITE
The most basic emergency medical services are provided 

as a transport operation only to take patients from their 

location to the nearest medical treatment. Generally 

speaking, the levels of service available will fall into 

one of three categories; Basic Life Support (BLS), 

Advanced Life Support (ALS) and an Intermediate Life 

Support (ILS).  Transportation of casualties should occur 

in ambulances fitted with state of art equipment and 

trained MFRs. The system should work in coherence with 

EMS system of district.

5.5.5   ACTIVATION OF CRISIS MANAGEMENT AT 
HOSPITALS

1.	 In the case of chemical disasters, the crisis 

management at hospital shall be immediately 

activated by triggering inbuilt mechanisms for 

prompt emergency medical response. The steps 

taken in the first few minutes will determine 

the effectiveness of disaster mitigation. Quick 

Reaction Medical Teams (QRMTs) with PPE will 

reach the accident site immediately along 

with resuscitation, protection, detection, and 

decontamination equipment and materials. 

Resuscitation, triage, and evacuation work must 

be done as per SOPs. 

2.	 In hospitals, the disaster victims shall be 

decontaminated and kept in a clean, special 

ward. Initially, based on early symptoms, the type 

of chemical is assumed, symptomatic treatment 

initiated, and an antidote administered. Blood 

is then analysed to find out the exact chemical 
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agents and further course of treatment is 

decided. All supportive treatment must be given 

in the hospital immediately. 

3.	 The hospital casualty room should be well-

equipped with resuscitation equipment such as 

oxygen cylinders, suction apparatus, airways, 

laryngoscopes, ventilators, pulse oxymeters, 

defibrillators, life-saving drugs, antidotes, 

auto injectors, and dressing material. Medical 

treatment includes treatment with antidotes, 

medical first aid kits, trauma care kits, burn case 

measures, decontamination kits, and drugs. 

4.	 People with life-threatening injuries and illnesses 

need critical care. Critical care involves close, 

constant attention by a team of specially-trained 

health professionals. It usually takes place in 

an intensive care unit (ICU) or trauma centre. 

Problems that might need critical care treatment 

include complications from surgery, accidents, 

infections, and severe breathing problems. 

Monitors, intravenous (IV) tubes, feeding tubes, 

catheters, ventilators, and other equipment are 

common in critical care units.

5.	 Administration of specific antidotes and other 

treatments should be initiated as per pre-

determined treatment protocol for given 

chemical exposure and symptoms.

5.5.6   PROTOCOL FOR MEDICAL MANAGEMENT
The Department of Health should develop chemical-

specific medical management protocols for treating 

exposed patients. The protocol will provide information 

on the following issues: 

1.	 Description (synonyms, appearance, routes of 

exposure, potential for secondary contamination, 

physical properties table, sources, and uses)

2.	 Health effects (organ systems affected by acute 

exposure, potential sequel, effects of chronic 

exposure)

3.	 Pre-hospital management organized by hot 

zone, decontamination zone, and support zone 

(personal protection, decontamination, support, 

triage, transportation)

4.	 Emergency Department Management organized 

by the decontamination area and critical care 

area (specific medical procedures to treat the 

exposed patient, patient disposition)

5.	 Patient information sheet (the exposure and its 

potential effects, follow-up instructions)

6.	 Administration of specific antidotes and other 

treatment profile.

5.5.7  	  RAPID ASSESSMENT OF HEALTH 
CONSEQUENCES
A chemical emergency should be first assessed within 

24 hours following the incident. A more comprehensive 

assessment should be carried out later. The Department 

of Health will contact the nearest designated hospital for 

chemical emergencies and direct it to perform the rapid 

assessment.  The rapid assessment consists of:  

1.	 Confirming the occurrence of a chemical 

emergency

2.	 Determining the source, site, type, size, and 

distribution of the release

3.	 Identifying the specific types of chemicals and 

their reaction by-products

4.	 Determining the population at risk and the health 

impact

5.	 Assessing existing health response capacity. 

The Department of Health, in collaboration with GPCB, 

will compile the following information on the basis of 

rapid health assessment:

1.	 Determine the population at risk. Gather 

information on the proximity and size of 

residential neighbourhoods, the location and 

numbers of high-risk populations (e.g. individuals 

with chronic illnesses, pregnant women, and 

infants).

2.	 Evaluate toxicological risks and human exposure 

pathways. Environmental exposure and body 

burden assessments are usually not feasible 

during the acute phase of the accident. These 

require complex sampling and labour-intensive 

analytical procedures.

3.	 Describe morbidity and mortality. For this to be 
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done systematically, it is essential that a working 

case definition is developed, and consistently 

applied. During the actual emergency, it is not 

feasible to conduct a survey. However, it is 

important to collect information on whether 

there has been increased morbidity or mortality 

caused by the release. 

5.5.8    PLAN FOR ANTIDOTES FOR CHEMICAL 
AGENT EXPOSURES
Approximately 10 % of victims would need immediate 

treatment on-scene as soon as the emergency responders 

arrive.  These responders must have antidotes, proper 

training on administration and protective gear to save 

these patients.  70 – 80 % of the victims would arrive at 

hospitals directly, most of them using alternate modes of 

transport such as taxis or private vehicles.  

While not all chemical exposures need antidotes to treat 

them, some do.  It is assumed that antidotes are stocked 

at the local and regional levels in adequate quantity, 

as per the antidotes plan.  It is assumed that hospitals 

have a sufficient stock of appropriate antidotes that is 

immediately available.

5.5.9  	 REQUISITION OF PHARMACEUTICAL 
STOCKPILE 
It is assumed that a pharmaceutical stockpile is available 

in the state, as per the antidotes plan provided to 

GSDMA.  This stockpile is a state resource of a large 

cache of drugs and medical supplies that can be 

distributed to the site of possible incidents.   The plan 

is to deliver critical medical resources to the site of a 

state emergency when local public health resources 

would likely be or have already been overwhelmed by 

the magnitude of the medical emergency.  The stockpile 

is stored strategically in locations around the state in 

such a way that the supply will reach the incident site(s) 

at the earliest possible time, the average acceptable 

time being 12-24 hours.  The stockpile is controlled 

by the SEOC and can be authorized for release by the 

appropriate authority.

SEOC will coordinate with DEOC so that stockpile assets 

can be efficiently received and distributed upon arrival 

at the site.  The state officials will transfer responsibility 

for the materials to the appropriate district or local 

authorities once it arrives at the location.  District and 

local authorities must be prepared to repackage and label 

bulk medicines and other stockpile materials according to 

established SOPs.

5.5.10   VENDOR MANAGED INVENTORY 
It is assumed that an appropriate Vendor Managed 

Inventory (VMI) programme is established in the state.  

If the incident requires additional pharmaceuticals or 

medical supplies, follow-up Vendor Managed Inventory 

supplies will be shipped to arrive within 24 to 36hours.  The 

VMI packages can be tailored to provide pharmaceuticals, 

supplies, and/or products specific to the suspected or 

confirmed agent or combination of agents.  The vendors/

manufacturers under the VMI program are contracted by 

the state Central Medical Store to provide the requested 

quantities of drugs/supplies at short notice.  These 

inventories may be transported directly to the location(s) 

specified in the request by the Central Medical Store. 

5.5.11 	 PSYCHOSOCIAL CARE
In chemical emergencies, the psychological shocks and 

actual exposure related complications pose a challenge.  

The medical teams and hospitals should be trained and 

prepared to provide psychosocial care to patients during 

emergency.  Even in the recovery and rehabilitation 

phase, psychological care is an essential component.

5.5.12 	 PUBLIC HEALTH RESPONSE
During a chemical disaster, there are subsequent 

damages incurred that require special attention from the 

Department of Public Health:

•	 Contaminated water supply

•	 Lack of food and safety of food is a major concern

•	 Displacement of community from its natural habitat.

The Department of Health will provide the response to 

ensure public health by preventative approaches, as 

per their departmental action plan to manage above-

mentioned conditions. 

5.5.13 MEDICAL RESPONSE TO LONG TERM 
EFFECTS
In the post-disaster scenario, some of the casualties will 

develop sequels due to chemical injuries. These cases 
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may need regular follow-up, medical care, reconstructive 

surgery, and rehabilitation. Close monitoring is required 

to identify and treat long term health effects such as 

blindness, interstitial lung fibrosis, genetic disorders, 

neurological deficiencies, etc.  Psychosocial care is also a 

key component of long term care.  It is valuable to create 

a database of long term effects of chemicals and their 

management as a knowledge resource.

5.6    RESPONSE TO HAZCHEM 
TRANSPORTATION EMERGENCIES
In cases of emergencies involving transportation of 

hazardous chemicals, the organizational structure for 

response, concept of emergency operations, and roles 

and responsibility of key stakeholders remains almost 

the same as those in Section 5.3 and 5.4.  Following are 

special considerations while responding to transportation 

emergencies.

5.6.1    PIPELINE TRANSPORTATION
As a part of a separate report on improving response 

mechanism, PRESTLES has suggested that Emergency 

Response and Disaster Management Plan as per the 

regulations of the Petroleum and Natural Gas Regulatory 

Board should be developed.  GSDMA already has conducted 

GIS mapping of pipelines in the state which can be 

useful in this regard . As discussed in previous sections, 

pipelines are usually underground and pose less risk than 

road transportation. The main source of pipeline related 

accidents is the accidental rupturing of a pipeline during 

construction and digging earth.  Usually large pipelines 

are carried through areas with sparse population and 

have good protection on either side along with control 

measures such as automatic shut off valve that limit 

the amount of leak.  In case of a chemical leak from a 

pipeline, the following apply:

1.	 The initial notification may be done by the 

occupier/owner of the pipeline or by local 

community or by contractor who caused 

the damage to the pipeline.  Therefore, 

it is important that all pipeline nodes and 

routes clearly display the emergency contact 

information in case of any accident with  

the pipeline.

2.	 Once initial notification of accident is obtained, 

the response operations are similar to that in 

Section 5.3

5.6.2  	 ROAD TRANSPORTATION 
As a part of a separate report on improving response 

mechanism, PRESTLES has suggested that a highway 

chemical disaster management plan be developed.  This 

plan will be based on survey of vulnerable population 

along the route and vulnerability scenario of all chemicals 

being transported.  The following special actions are taken 

during an emergency involving a road tanker carrying 

hazardous chemical.

5.6.2.1 TRIGGER MECHANISM
1.	 The driver of the tanker is expected to be 

trained to handle an emergency situation and 

have up to date contact information.  He will 

contact the consignor and consignee of the cargo 

he is carrying and the local police station (the 

number should be available with the driver) on  

priority basis.

2.	 The driver will also notify DEOC (1077). 

3.	 The information driver should provide include

a.	 Exact location of the tanker

b.	 Identification of any critical or sensitive 

structures nearby (schools, hospitals, etc.)

c.	 Name and telephone number of contact per 

consignor and consignee

d.	 Name of the chemical(s) released

e.	 An indication of whether the substance is 

extremely hazardous

f.	 An estimate of the quantity released into the 

environment

g.	 Estimated time and duration of the release

h.	 Whether the release occurred into air, water, 

and/or land

i.	 Any known or anticipated acute or 

chronic health risks associated with 

the emergency, and where necessary, 

advice regarding medical attention for  

exposed individuals
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j.	 Suggested protective actions such as 

evacuation or sheltering in place.

4.	 The subsequent actions will be similar to 

those in Section 5.3 and 5.4.  In case of road 

emergencies, police may be first on site ahead of 

fire brigade.  Irrespective of who arrives on the 

site first, all first responders should have basic 

training to identify safe isolation distance and 

initial protective actions, and identify situations 

where they must wait for a qualified emergency 

response to control the situation.

5.6.2.2    INFORMATION AVAILABLE WITH DRIVER
Under the Motor Vehicle Act 1988, every motor vehicle 

carrying hazardous substances should have the following:

1.	 Emergency Information Panel with information 

on: (a) Correct, technical name of the substances 

being transported; (b) UN-number, HAZCHEM 

code, and UN hazard class label; (c) Emergency 

contact telephone; and (d) Any specialist advice  

2.	 The driver of the vehicles should possess the 

TRANSPORT EMERGENCY CARD or TREMCARD 

as per Central Motor Vehicles Rules 132 (2). 

TREMCARD carries detailed instructions on 

response actions for fire, spillage, or leakage.  It 

also includes instruction to driver on his actions.  

5.6.2.3    PROTECTIVE ACTIONS BY THE DRIVER
1.	 As per his training and hazard posed by the 

chemical, stop traffic and general citizens from 

approaching the accident site until police arrive 

for help.

2.	 The driver of the tanker must be given 

appropriate level of protective clothing if he 

is expected to assist in response.  He needs to 

protect himself before attempting response.  If 

appropriate PPE is not available, then he should 

move to a safe distance and await response from  

offsite agencies.

5.6.2.4 ROLE OF CONSIGNOR AND CONSIGNEE IN 
RESPONSE

1.	 Consignor must ensure that the driver of the 

tanker is well trained, carries valid license, has 

TREMCARD, and the emergency information panel 

is clearly visible as per the rules on the tanker.  

2.	 The driver should be provided with up-to-date 

contact information of police stations and DEOC 

on route through Gujarat.

3.	 The driver should have contact information 

(phones and mobiles) of contracted external  

experts, and in-house experts at consignor  

and consignee.

4.	 The driver should be provided with appropriate 

protective equipment if he is expected to assist 

in response.

5.	 The driver should be instructed to report 

at Department of Transportation check 

posts at entry points to Gujarat and  

register themselves.

6.	 Driver should handover TREMCARD to  

responding agencies.

7.	 Consignor and consignee should coordinate 

with DEOC / SEOC to make arrangement for 

containment, transfer of content to other 

vehicles, and other response actions.

8.	 Consignor and consignee should be encouraged to 

identify experts enroute to assist in emergency 

situations and include their contact information 

on TREMCARD.

9.	 If consignor and consignee are a part of 

mutual aid group such as the one existing 

for Chlorine transport in Gujarat, they 

should include contact information of the 

mutual aid groups on TREMCARD and train  

driver accordingly.

5.6.2.5 INITIAL ACTIONS BY POLICE
1.	 Police should immediate notify  DEOC

2.	 The most important action by police is to 

cordon of the site of accident, regulate traffic, 

and evacuate/shelter in place citizens in close 

proximity on priory basis.

3.	 In case of flammable gas leak, the source of 

ignition is often a passing vehicle or an electrical 

transmission tower or substation.  Depending 

on the location of the site of accident and the 
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chemical involved, not only traffic but electricity 

supply to the area may have to be stopped by 

police who may reach the accident spot before  

other agencies.

5.6.2.6 INITIAL ISOLATION AND PROTECTIVE ACTION 
DISTANCE
Cordoning off and evacuation decisions are based on 

the safe distance for isolation and protective actions. 

ERG (2012) provide guidance on protective actions such 

as the effect of the chemicals, response information, 

isolation distance, protection distance, and other useful 

information for first responders such as the police.

5.7    ROLES AND RESPONSIBILITIES AS PER 
SCG 2008 RESPONSE PLAN 
The following roles are responsibilities are assigned as per 

the SCG 2008 Response Plan.  However, as recommended 

in Section 4.1, it is imperative that all response agencies 

and state departments develop their own preparedness 

action plan to fulfil the duties assigned to them in  

this plan.  

5.7.1  	 FIRE SERVICES
1.	 Fire services are provided by three agencies 

within the state: municipal corporations and 

municipalities, public and private sector 

industries, and Gujarat Industrial Development 

Corporations (GIDCs).

2.	 The role of fire brigades during a chemical 

accident is to assess the situation, request 

additional support if local capabilities are 

inadequate, secure the scene in coordination 

with police officers, and send status updates to 

the district control room.  

3.	 All local fire departments are expected to have 

developed the capacity to respond to minor and 

localized chemical leaks and other incidents 

and certainly to typically expected fire hazards 

in their jurisdiction. A strong and capable fire 

department is a precursor and a building block to 

a chemical response capability.

4.	 Normally, the GIDC industrial estate and 

municipal corporation, in whose jurisdiction the 

accident has taken place, will rush the available 

fire brigades to the scene.  

5.	 If more fire fighting resources are needed by the 

IC, they will be sent from the other municipal 

corporations and GIDC estates as per coordination 

from DEOC and SEOC.  The SCG, with help from 

the State Fire Department, (we recommend 

Gujarat establish a state-level fire department) 

must create a state-wide protocol of mutual 

aid in providing fire services.  Secretary, Urban 

Development will coordinate the deployment 

of fire tenders from other places until there is 

a special State Fire Department. Secretary, 

Industries will coordinate redeployment of GIDC 

fire tenders and help from private and public 

sector industries from other places. 

6.	 Anup-to-date database of contact information and 

resources available with GIDC fire brigades and 

private/public industries should be maintained 

regularly.  A list should be made available to SEOC 

and DEOC.

7.	 A equipment maintenance program will be 

established to assess resource needs and their 

maintenance

8.	 Regular training or the staff though specialist 

courses and mock drill will be conducted as 

recommended in this CDMP.   

5.7.2  	 HOME DEPARTMENT AND POLICE
1.	 The Director General of Police (DG) (or the 

representative) will report to SEOC when 

required. The DG is responsible for establishing 

contact with the District Police Control Room 

immediately to receive a situation report and 

assess the operational requirements for police 

officers.  

2.	 The DG will issue an alert to the DIG and the 

surrounding districts.  He will direct all the 

police officials and forces in adjacent districts 

to be deployed if necessary.  The DG will also 

contact the Central / Gujarat Industrial Security 

Forces and other paramilitary forces to seek their 

deployment in case SDRF and NDRF resources 
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fall inadequate.

3.	 The DG will ensure that the police forces 

required for traffic management, law 

and order, evacuation, site security, and 

wireless communications are available to the  

district authority.

4.	 The DG will ensure that police forces will 

not enter the contaminated area without the 

permission of IC.  

5.	 The DG will ensure that police officers have basic 

chemical awareness training and use of ERG 2012 

guidebook as recommended in this CDMP.  Police 

will be trained to cordon off the initial isolation 

area, evacuate or shelter in place, and access 

control at the accident site.

6.	 The DG will review the traffic management in 

the area. The primary aim would be to ensure 

transport of the injured to the hospital, easy 

access for emergency responders, and safe 

evacuation of people from the danger zone. 

7.	 The DG will coordinate with transport to issue 

directives that all private and public trains and 

buses be diverted from the disaster area.

8.	 The DG will coordinate with the district SP to 

ensure that public order is maintained, and no 

one takes undue advantage of the situation.

9.	 In case of inadequate communication 

infrastructure at the local level, police wireless 

sets and operators will help IC and first responders 

to communicate with DEOC.

10.	 DG will coordinate with district SP to 

immediately assess the cause of the accident 

and direct investigations and other immediate 

actions commensurate with suspicion of cause 

of accident.  In case of terrorism or sabotage 

suspicion, DG will mobilize anti-terrorism and 

forensic squad immediately to obtain as much 

evidence as possible even with help of national  

security agencies.

5.7.3    DEPARTMENT OF HEALTH
1.	 The Secretary, Health Department and the 

Commissioner of Health will provide necessary 

and emergency medical experts to SEOC.

2.	 State experts will refer to the Medical 

Management Plan for specific details regarding 

diagnostic support services such as blood banks, 

radiology, pathology, pharmacy, paramedics, Red 

Cross, NGOs, and volunteer personnel.  While 

operational concepts of medical responses are 

provided as a section of this plan, a detailed state 

medical emergency management plan should be 

annexed to this plan.

3.	 Health department will make required antidotes 

available in adequate quantities and sufficient 

locations as well as make a provision for a 

bulk supply of antidotes as and when required.  

Antidotes availability will be ensured at 

ambulance and hospital levels as well.

4.	 The health department will ensure that medical 

responders have basic chemical awareness 

training to recognize safe actions during a 

chemical emergency, to keep them safe, and not 

to make the situation worse.  Health department 

may identify specialist training requirements and 

conduct the same for some of their personnel as 

per the medical DMP.

5.	 A database of contact information and key 

resources (beds, burn units, antidote availability, 

etc.) will be maintained at the state level for 

all public hospitals and for private (industry 

and other) hospitals with whom a mutual aid 

agreement for sharing resources is made.

6.	 Health experts will consider the intrinsic 

toxic potential of the released chemical(s), 

potential concentration(s), estimated 

duration of exposure, and public health 

impacts based on situational details 

from DEOC.

7.	 Health experts will provide advice and guidance 
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for protective actions, public warning, triage, 

and emergency medical transportation.

8.	 The SEOC will contact the Civil Surgeon/CMO 

and the District Health Officer of the concerned 

district and discuss the deployment of necessary 

medical resources including decontamination 

equipment and supplies, ambulance units, and 

other specialized assets requested by the incident 

commander.

9.	 The SEOC will work closely with DEOC to 

alert major hospitals near the impacted 

area and coordinate GVK-EMRI 108 and other  

ambulance units.

10.	 Health personnel at SEOC will collect information 

on the number of deaths and injuries, the nature 

of the injuries, and likely long-term medical 

treatment requirements from DEOC.

11.	 In case the nature of contamination requires 

national level support, medical experts will 

coordinate with national bodies to ask for 

the necessary medical assistance of experts, 

doctors, and equipment.  The relevant agency 

for emergency medicine in the Government of 

India is the Directorate General of the Health 

Services (DGHS) in the Ministry of Health and 

Family Welfare. The DGHS has set up the 

Emergency Medical Relief Cell for dealing with 

these contingencies. 

12.	 The health department will assess the medical 

needs of the area region on the basis of likely long-

term consequences and take steps to equip local 

medical facilities for treating people on a long-

term basis. The SCG will make preparations for 

the provision of financial assistance for long-term  

medical treatment.    

5.7.4    GUJARAT STATE DISASTER MANAGEMENT 
AUTHORITY  

1.	 GSDMA will act as a part of SCG in coordinating the 

response and deploy required officers to SEOC.  

2.	 GSDMA will partner with Revenue department to 

maintain, improve and manage SEOC. 

3.	 Upon activation for a chemical disaster, GSDMA 

will help SEOC ensure the activation of all 

relevant state agencies to staff the SEOC  

as required.

4.	 GSDMA will support creation of LERT, RRT and 

SERT and ensure deployment of RRT and SERT 

through SEOC. GSDMA will also coordinate with 

NDMA, NDRF, and CCG to seek national support 

if required.

5.	 GSDMA will help LCG and DCG in community 

preparedness for chemical emergencies through 

funds and technical knowledge.

6.	 GSDMA will promote appropriate level of training 

for first responders, specialist responders, 

regulatory agencies, LCG and DCG members, and 

industry on topics related to chemical emergency 

management through GIDM and monitor the 

outcome and credentials post training.

7.	 GSDMA will strengthen SCG, DCG and LCG 

functioning in terms of regular meetings, 

updating of plans, review of preparedness status, 

identifying needs, and actions plans of individual 

department and agencies playing a role in 

disaster management.  GSDMA may provide 

required financial and technical support.

8.	 Maintain a list of suppliers and vendors that can 

provide essential chemical disaster response 

supplies on an urgent basis if needed. Make 

provisions for and ensure appropriate emergency 

procurement processes are followed during 

disaster response operations. 

9.	 Make provisions for assessing the cost of disaster 

response by tracking and documenting all 

disaster-related procurements, contracts, rental 

agreements, labour hours, and equipment hours. 

Make policies and procedures for recovery of 

these costs from the occupier if applicable.

5.7.5    DEPARTMENT OF REVENUE / RELIEF 
COMMISSIONER

1.	 The Relief Commissioner, through the Department 

of Revenue, will provide immediate relief to all 

affected citizens and will most likely be chosen 

by the chief secretary (state level RO) to head 
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the logistics branch under IRT.

2.	 Relief may consist of ex-gratia financial 

assistance, temporary shelter, water, food, and 

transportation back to homes when the disaster 

area is safe. 

3.	 The Relief Commissioner may provide assistance 

for reconstruction depending upon the nature of 

damages to the private property and assets.

4.	 The revenue department has established 

and operates SEOC. They should coordinate 

with GSDMA to upgrade, maintain and  

operate SEOC.

5.7.6  	 DEPARTMENT OF LABOUR AND 
EMPLOYMENT / DIRECTOR INDUSTRIAL SAFETY 
AND HEALTH (DISH)

1.	 Conduct regular review and planning meetings 

with chairman of SCG, DCG and LCG as member 

secretary of these committees.

2.	 Review onsite emergency plans from MAH 

installations during the preparedness phase and 

ensure that information is up-to-date and usable 

in time of disaster.

3.	 Promote onsite emergency planning at non-MAH 

units.

4.	 Promote industrial safety programs in industry 

to reduce the risk to the workers as well as 

the public and environment by preventing or 

minimizing the effects of chemical emergencies.

5.	 Conduct accident investigation and suggest 

improvement to the unit as well as update DMP 

as required from the lessons learned.

6.	 Help coordinate mock drills in industries and 

offsite drills with help of DPO and other members 

of SCG, DCG and LCG.

7.	 Coordinate with GSDMA in maintenance and 

updating of state, district and local CDMP.

8.	 Provide experts to SEOC during a chemical disaster.

9.	 Provide inspectors to train, drill, and deploy with 

the SERT if required.

10.	 Assist the Relief Commissioner in providing 

vocational guidance, labour training, and other 

employment services to citizens affected by a 

chemical disaster.

5.7.7    STATE FORESTS AND ENVIRONMENT 
DEPARTMENT AND GUJARAT POLLUTION 
CONTROL BOARD

1.	 SFED or GPCB will send appropriate officer 

to SEOC as required to guide the emergency 

response.  GPCB will guide SEOC and DEOC on 

the environmental and health consequences of 

a chemical release. GPCB will provide expertise 

to assess resource requirements and determine 

potential damage to environmental assets in the 

state (forests, water bodies,) as well as public 

health effects of chemical emergency.  GPCB will 

coordinate with health department to determine 

human health impacts.  

2.	 GPCB will guide and monitor the efforts for site 

remediation and restoration by the occupier of 

the industry.  In case, occupier is not available 

(shut down factories) or not capable (too small a 

factory), the GPCB may lead the efforts as well 

and recover the cost from the responsible party 

(if any).

3.	 GPCB will ensure proper and safe disposal 

hazardous wastes from operational and shut down 

industries, isolated storages and other producers.  

GPCB with help of DISH (and powers of DISH 

under the Factories Rules) will require hazardous 

waste TSDF facilities to prepare process safety 

plan, conduct safety audits, and prepare onsite 

 emergency plans.

4.	 GPCB will assess vulnerability of critical 

environmental assets such as biodiversity 

hotspots, forests, and water bodies and make a 

mitigation plan to protect against posed hazards. 

5.	 GPCB will coordinate with DISH to share 

information on quantity of hazardous chemicals 

stored and ensure that proper pollution control 

measures are established for such storages.  

6.	 GPCB will provide laboratory support the testing 

hazardous substances sent from the disaster scene. 
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7.	 GPCB will monitor air and water pollution 

after chemical emergencies to assess whether 

it is safe to return to the area and consume  

usual activities.

8.	 GPCB will investigate chemical emergencies that 

flout ambient environmental quality and point 

source quality related rules and norms as and  

if requested.

9.	 Under the Public Liability Insurance (PLI) Act, 

1991, MoEF has published the list of chemicals and 

threshold qualities beyond which the occupier or 

owner must take third-party PLI for providing 

relief to accident victims and also contribute 

amount equal to the premium to the Environment 

Relief Fund (ERF) which is held by the insurer on 

behalf of the government. A notification under 

the PLI Act in 1993, has appointed the chairman 

and member secretary of SPCB to ascertain the 

compliance with this Act or of any rule or of any 

direction given under this Act, and require any 

owner to submit information as necessary.  GPCB 

should ascertain the compliance under this Act 

and provide annual summary of the compliance, 

the funds received and used. This is a critical 

financial resources or disaster management and 

should be reviewed in SCG meetings.

5.7.8  	 DEPARTMENT OF TRANSPORT
1.	 Secretary, Home (Transport), and the Managing 

Director, Gujarat State Road Transport Corporation 

(GSRTC) will work as part of the State Crisis 

Group for the implementation of the hazardous 

materials transport emergency management plan 

as well as provide transport coordination during 

other types of chemical disasters as well. He will 

make officers available to SEOC as per the need. 

2.	 In case of major offsite emergencies, the 

Managing Director will contact the Gujarat State 

Road Transport Corporation (GSRTC) and private 

transport operators for requisition of vehicles 

for mass evacuation of the public.  Support of 

railways can be taken for evacuations, as well, 

and this is identified in the responsibilities of  

the railways.

3.	 In case of major offsite emergencies, the 

Managing Director will contact the Gujarat State 

Road Transport Corporation (GSRTC) and private 

transport operators for requisition of vehicles 

for mass evacuation of the public.  Support of 

railways can be taken for evacuations, as well, 

and this is identified in the responsibilities of  

the railways.

4.	 Considering that prevention of chemical 

emergencies on road is achieved through 

enforcement of Motor Vehicle Act and Rules 

therein, DOT needs to provide more support for 

the enforcement. DOT should consider check 

of TREMCARD, driver license, EIP on tanker and 

general road worthiness of tanker on road at 

the five check points in the state.  Within the 

state the traffic police may be sensitized towards 

safety of HAZMAT tankers, and thus motivated 

to check TREMCARD, driver license and overall 

safety of the vehicle.  DOT may be considering 

RFID based number plates for ease of tracking 

the vehicles in the state.  If so, a special number 

plate for HAZMAT tankers may be considered for 

tracking the movement in the state.

5.	 Considering that prevention of chemical 

emergencies on road is achieved through 

enforcement of Motor Vehicle Act and Rules 

therein, DoT needs to provide more support for 

the enforcement.  DoT should consider check 

of TREMCARD, driver license, EIP on tanker and 

general road worthiness of tanker on road at 

least the five check points in the state.  Within 

the state the traffic police may be sensitized 

towards safety of MAZMAT tankers, trained in 

basic chemical awareness, and thus motivated 

to check TREMCARD, driver license and overall 

safety of the vehicle.  DoT may be considering 

RFID based number plates for ease of tracking 

the vehicles in the state.  If so, a special number 

plate for HAZMAT tankers may be considered for 
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tracking the movement in the state.

5.7.9  	 GUJARAT MARITIME BOARD (GMB)
1.	 An Emergency Management plan for all ports 

must be prepared and shared with corresponding 

DCG as well as SCG to be annexed to district and 

state CDMPs.

2.	 In the event of a major chemical disaster, the 

GMB is responsible for protecting port employees 

and tenants, regulating the movement of 

vessels, and monitoring clean-up efforts for GMB  

operated ports.

3.	 GMB will initiate steps to provide minimum 

disruption of port commercial fishing and 

recreation. The department will notify 

department of fisheries for any potential 

contamination of fish.

4.	 Considering ports have substantial emergency 

resources, GMB will coordinate with public and 

private ports to provide necessary support to 

nearby DEOC/DCG as per pre-existing mutual  

aid agreements.

5.7.10  	 INDIAN RAILWAYS
1.	 Western Railway Emergency Management Plan 

should include vulnerability assessment for 

chemical emergencies.  This plan should be 

annexed to the respective district CDMP with a 

copy to state CDMP as annex.  The plan should 

identify the incident commander and qualified 

chemical emergency response team available 

with railways and/or it may include provisions 

to transfer incident command to LERT, RRT or 

SERT if required.  The plan should identify the 

available at railways and establish procedure 

to share resources with district administration  

if required.

2.	 The Accident Relief Medical Vans (ARMVs) of the 

Ministry of Railways are stabled at stations every 

100 kilometres and should be made available 

to state and district authorities as per the pre-

agreed terms, conditions and procedures.

3.	 If feasible, provide rapid evacuation through 

trains and provide safe sheltering against 

chemical emergencies in discussion with local and 

district administration and when such assistance 

from railways is planned in the CDMP as per  

mutual agreements.

4.	 Follow the directions by the incident commander 

for protective actions in case any railway property 

will be vulnerable to chemical emergencies.

5.	 Respond to chemical and industrial disasters 

at the railway station, along railway lines and 

in property owned by railways to protect life, 

property, and the environment. 

6.	 Repair infrastructure and restore operations 

following a chemical disaster.

5.7.11  	  AIRPORT AUTHORITY OF INDIA
1.	 An Airport Emergency Management Plan should 

be annexed to the respective district CDMP with 

a copy to state CDMP as annex.  The airport plans 

must dovetail with state and district CDMP, and 

include provisions to transfer incident command 

to RRT or SERT when required, and make provisions 

for a controlled access to airport premises of 

emergency responders.  Airport Authority, Airport 

Managers’ Officers, Airfield Operations, Airport 

Police, Construction and Maintenance and Public 

Relations Officers should coordinate with DEOC.

2.	 Respond to chemical and industrial disasters at 

the national/international airport to protect life, 

property, and the environment. 

3.	 Request additional assistance from the DEOC and 

SEOC when the Airport Authority’s aircraft rescue 

and fire-fighting personnel are overwhelmed. 

4.	 Repair airport infrastructure and restore 

operations following a chemical disaster.

5.7.12    DEPARTMENT OF ANIMAL HUSBANDRY
1.	 Provide safe facilities for animals in need 

of relocation and/or confinement due to a  

chemical disaster. 

2.	 Maintain service for the care and treatment of 

sick and injured animals that are relocated, and 

reunite owners with impounded animals.

3.	 Arrange for the safe disposal of  
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animal carcasses.

4.	 Reunite owners with impounded animals and 

coordinate relief to owners who lose cattle  

in disasters.

5.7.13    DEPARTMENT OF AGRICULTURE 
1.	 Take immediate actions to reduce crop damage 

and economic losses following a chemical spill. 

2.	 Assess agricultural damage following a 

chemical disaster and provide expertise for  

remediation efforts.

3.	 Coordinate relief efforts.

5.7.14  	 DEPARTMENT OF INDUSTRIES AND MINES 
1.	 Provide a liaison to SEOC during a chemical disaster. 

2.	 Coordinate resources of GIDC and private/public 

industries during disasters as needed and as per 

pre-existing mutual aid policy and procedures. 

5.7.15    STATE INFORMATION BUREAU
1.	 Coordinate the delivery of public warning and 

emergency information that relates to chemical 

disaster situations with SEOC.  Manage media for 

rumours and spreading panic while ensuring that 

relevant, accurate, and necessary information is 

disseminated.

5.7.16    DEPARTMENT OF LAW
1.	 Provide legal advice to the SEOC as required. 

Serve as a liaison with other legal and  

judicial entities.

5.7.17    PUBLIC WORKS DEPARTMENT /ROADS AND 
BUILDINGS DEPARTMENT

1.	 Assist with traffic management and debris 

removal for mandatory evacuations. 

2.	 Inspect public roads and buildings for return to 

normal operations and occupancy. 

3.	 Oversee the repair and reconstruction 

of public buildings, roads, and other 

infrastructure if necessary after  

a chemical disaster. 

4.	 Enforce applicable building codes. 

5.	 Evaluate main roads for case of emergency 

vehicle movement and address any problems 

(e.g., Building emergency lane/shoulder)

5.7.18    CHIEF ELECTRICAL INSPECTOR
1.	 CEI is responsible for safety of electrical 

installation among other statutory functions.  

CEI inspects industries, commercial complexes, 

residential high rises, and others as per the 

criteria laid in Electricity Act and rules (http://

ceiced.gujarat.gov.in/act_rules.htm). The 

quantum of work is such that not all premises can 

be thoroughly inspected.  Juxtaposing this with 

the fact that majority of industrial accidents are 

blamed on electrical system failure, strengthening 

CEI activities become key as detailed in a report 

on Performance Improvement of DISH, PESO  

and CEI.  

2.	 CEI regulates the power distribution companies 

and require them to investigate all electrocution 

accidents. CEI may also sensitize power 

distribution companies on their role during 

disaster management for temporary power supply 

provision, stopping power supply to an area on 

instruction of a IC, and conducting regular checks 

of electrical systems within the industries.  

5.7.19    KEY SUPPORT FUNCTIONS
1.   Public and private transport, railways, and other 

transport resources may be required for a large 

scale chemical emergency requiring evacuation 

over several hours.  However, evacuation within 

the first 1-2 hours after the incident cannot rely 

on such external and non-immediate transport 

resources. The transport resources should be 

included in regular discussions and trainings on 

the state CDMP, as well as in mock drills and other 

capacity building exercises.

2.	 Private hospitals, businesses, and industries 

within Gujarat may assist with a wide variety 

of response, relief, or rehabilitation tasks 

based on their capabilities. Memorandums of 

understanding may be enacted with such entities 

for assistance.  Also, they should be included in 

regular discussions and trainings on the state 

CDMP as well as in mock drills and other capacity 

building exercises.
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3.	 Volunteer agencies, such as the Red Cross and 

local religious organizations, may be available 

to provide shelter, food, management of 

donations, and other short-term relief functions.  

Memorandums of understanding may be enacted 

with such entities for assistance. Also, they 

should be included in regular discussions and 

trainings on the state CDMP as well as in mock 

drills and other capacity building exercises.

4.	 All such external support function agencies that 

are not in direct control of SCG, GSDMA or the 

state of Gujarat, or those agencies that have not 

been assigned an explicit role under this plan but 

may be required to provide any support should be 

requested to prepare a “support function action 

plan,” and these plans should be annexed to 

state and district CDMPs.

5.7.20    SUPPORT FROM CENTRAL GOVERNMENT IF 
REQUIRED
For emergencies that are beyond the response capability 

of the state, additional help can be requested from the 

central authorities.  The following two authorities are 

available at the national levels.

The Central Crisis Group, constituted by the Ministry of 

Environment and Forests, shall be the apex body in the 

country to deal with and provide expert guidance for 

planning and handling of major chemical accidents in the 

country. The CCG shall continuously monitor the post-

accident situation and suggest measures for prevention of 

recurrence of such accidents. 

Along with MOEF, NDMA is also a national body to provide 

coordination, technical, and logistical support to the 

state.  NDMA, through the Home Ministry, can help the 

state seek formal support from NDRF.  A NDRF company 

is stationed in Ahmedabad.  This company is developing 

its capability in chemical emergency management to 

be a resource for the state in the case of emergencies 

needing national level assistance.  GSDMA may 

consider including NDRF in coordination meetings, plan 

preparation, and mock drills to ensure a coordinated 

response whenever needed. Considering the role NDRF 

battalion at Ahmedabad may play, it may be well suited 

to invite NDRF commandant as a member of SCG.

5.8    SUMMARY OF RESPONSE ACTIONS AND 
STAKEHOLDERS RESPONSIBILITIES
The tables below summarises the key response 

activities and the respective primary and support 

stakeholders responsible for chemical emergency 

response. In addition, a comprehensive listing of 

responder responsibilities is listed in Appendix A for 

ready reference as per the MOEF off-site emergency 

guidelines, 2010. 

5.9    INFORMATION AND COMMUNICATIONS
1.	 Communication protocol and coordination 

procedures employed by the SEOC and DEOC 

will be annexed to this CDMP.  Communication 

protocol for all responding agencies will be 

developed and standardized and annexed to this 

CDMP.

2.	 Communications for the RRT and SERT will have a 

dedicated channel monitored by SEOC.

3.	 GSDMA will update the plans and procedure for 

the following if and when available:

a.	 Information Management Portal System 

(IMPS):  The web based system should be menu 

driven and with role-based access control for 

various stakeholders as per requirements to 

access information regarding the status of 

disaster(s).

b.	 Incident Management System (IMS):  A robust 

portal-based solution for public safety and 

emergency management that should have 

four core capabilities: (a) Dynamic team 

management(collaboration, communication 

and control); (b) Disaster planning (before); 

(c) Emergency operations (during); and (d) 

Disaster recovery (after). We recommend 

that GSDMA gives a different name to this 

system so that it is not confused with IRS 

and IRT and similar sounding yet different 

terminologies are not coined.

c.	 Universal communication interface based 
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on common (e.g. VoIP) switching for voice 

call connectivity across various technology 

based equipment such as VHF radio, VSAT, 

VoIP calls on MPLS-VPN etc. Whichever 

technology used, redundancy and 100% fail 

proof communication should be key criteria.

RESPONSE5

RESPONSE ACTIVITY
PRIMARY RESPONSIBILITY 
AT DISTRICT/STATE LEVEL 

SUPPORT/
SECONDARY 
RESPONSIBILITY

1 Trigger Mechanism - Intimation  of accident/

hazard

Occupier / manager of the 

establishment

DEOC/LCR

2 Pre-designate and train Incident Commander at 

district and State level for different types and 

scales of chemical emergencies

GSDMA, SCG, DCG LERT, RRT, SERT, SDRF, 

Police, Fire Services

3 Establish Incident Command Post First Response Agency – ideally 

Fire Services, LERT

DC, SDM

4 Situation Assessment DEOC, LCR,

LERT, RRT, SERT

SEOC

5 Staffing and Activities at SEOC SEOC SCG, GSDMA 

6 Selection of Protective Actions IC, DC DEOC, SEOC

7 Control of Hazard –

Establish Incident Command Post

Declare Emergency 

Warn the public

Secure the site

Ensure Safety through a Site Safety Plan 

Control Zones will be established by the  IC

Conduct Initial Reconnaissance

Site entry and exit

IC at district level, IC at State 

level ( if required) LERT, RRT, SERT

EMS, Fire Services, 

Police, SCG, DCG

8 Provide short term relief to public DC Department of 

Revenue, GSDMA

Table 12.  Stakeholder Roles in HAZMAT Response
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RESPONSE ACTIVITY PRIMARY RESPONSIBILITY
SUPPORT/
SECONDARY 
RESPONSIBILITY

1 Intimation to MFR, 108, Local Medical 

Department

DEOC, Industry GVK-EMR 108

2 Response by QRMT QRMT Local MFR, DOH

3 Response Capacity Assessment and planning 

during Response

DOH

4 Search and Rescue Police /MFR/Fire Services

5 Evacuation of Casualties for Incident Site MFR, EMS DOH

6 Activation of Crisis Management at hospitals Earmarked hospitals DOH

7 Rapid Assessment of Health consequences Medical Staff and Earmarked 

hospitals

DOH, GPCB

8 Administration of Antidotes QRMT, MFR DOH, Earmarked 

hospitals

9 Requisition of Pharmaceutical stockpiles Earmarked Hospital DOH

10 Supply of drugs from Vendor Managed Inventory State Central Medical Store

11 Psychosocial care Earmarked hospitals

12 Public Health Response Department of Public Health

Table 13.  Stakeholder Roles in Emergency Medical Management

RESPONSE ACTIVITY PRIMARY RESPONSIBILITY
SUPPORT/
SECONDARY 
RESPONSIBILITY

1 Trigger – Intimation to DEOC, Police, 108, 

Consignor and Consignee

Driver Consignor and 

Consignee

2 Initial Protective Actions as specified in 

TREMCARD

Driver Helper

3 Co-ordination of Consignor and Consignee with 

DEOC

Consignor and Consignee Mutual Aid Group

4 Cordoning off site, notification to DEOC, Fire 

Services , EMS and LERT

Police 108

5 Establish incident command post Police Other First Responders

6 Isolation and Establishing protective action 

distance

Police Other First Responders

7 Control of Hazard LERT, RRT, SERT Police, Consignor 

and Consignee 

Fire Services, First 

Responder

Table 14.  Response Protocol for Hazards in Road Transportation of HAZCHEM
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5.10    REFERRED AND ANNEXED DOCUMENTS
1.	 In this section, a reference to legal and 

administrative requirements or procedures that 

are applicable to disaster operations (e.g., 

emergency procurement procedures, mutual 

aid agreements, etc.) will be made as and when 

these documents are available.  These documents 

will not be annexed to the CDMP but need to 

be available at the SEOC for easy reference.

Examples of documents that may be referenced 

here include:

a.	 Administration of insurance claims

b.	 Consumer protection

c.	 Duplication of benefits

d.	 Non-discrimination

e.	 Relief assistance

f.	 Recovery of response costs from the responsible 

party (i.e., entity that caused the spill  

or release).

2.	 Annex Action Plans developed by offsite agencies 

and state departments to this state CDMP as and 

when available.

3.	 CDMP or response plans for pipelines, ports, 

hospital, railways should be annexed to this 

CDMP whenever available.

4.	 The state directory of contact developed by 

revenue department should be annexed to this 

CDMP.

5.	 The national directory developed by CCG (the 

Red Book) should be annexed to this CDMP.
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RECOVERY, RECONSTRUCTION AND 
REHABILITATION6

The recovery and reconstruction phase of disaster 

management involves disaster relief: a) immediate 

shelter, life support, and human needs to persons affected 

by, or responding to, a disaster; b)  the broader disaster 

recovery; c) the coordinated process of supporting 

affected communities in the reconstruction of the physical 

infrastructure, restoration of the economy and of the 

environment; and d) support for the emotional, social, 

and physical wellbeing of those affected.  Section 5.4.7 

discusses immediate relief operations as a part of the 

response plan for chemical emergencies.  In this chapter, 

we focus on longer term recovery and reconstruction 

efforts needed in case of major or catastrophic chemical 

disaster.  State Relief Commissioner, Revenue department, 

and the district collector are in charge of such  

recovery operations.

6.1    FUNCTIONS OF RECOVERY
For the purpose of effective coordination, aspects of 

recovery are conceptually grouped into four functions. It 

is important to acknowledge that the four functions of 

recovery overlap and recovery arrangements must reflect 

the inter-relationship between each of these functions.

6.1.1    INFRASTRUCTURE
Infrastructure, or built environment, recovery includes 

repair and reconstruction of residential and public 

buildings, commercial, industrial and rural buildings and 

structures, government structures, utility structures, 

systems and services (transport, water, sewage, energy, 

communications), and other essential services.

6.1.2    HUMAN-SOCIAL
Human-social recovery includes personal support and 

information, physical health and emotional, psychological, 

spiritual, cultural and social well-being, public safety 

and education, temporary accommodation, and financial 

assistance to meet immediate individual needs.

6.1.3    ECONOMIC AND LIVELIHOOD
Economic recovery includes renewal and growth of 

the micro economy (within the affected area) and the 

macro economy (overall economic activity of the state). 

Economic recovery includes individual and household 

entities (e.g. employment, income, insurance claims), 

private and government business enterprises and industry. 

It includes assets, production and flow of goods and 

services, export of goods and services from the affected 

region, and securing confidence of overseas markets.

6.1.4    ENVIRONMENT
Environment, or natural environment, recovery 

includes restoration and regeneration of biodiversity 

(species and plants) and ecosystems, natural resources, 

environmental infrastructure, amenity/aesthetics (e.g. 

scenic lookouts), culturally significant sites and heritage 

structures. It includes management of environmental 

health, waste, contamination, pollution and 

hazardous materials.

6.2    TRANSITION FROM RESPONSE TO 
RECOVERY
The after-stage of response is defined as the period when 

there is no further requirement for the coordination of 

response activities. As recovery activities bgin within the 

response phase, it also signals the transition from response 

to recovery mode.  In this transition the emergency is 

declared over and the IRT hands over the planning 

and operations to the relief commissioner or others as 

appointed by the chief secretary.  Careful planning and 

handover is essential with proper documentation for 

a successful transition.  The major steps taken during 

transition are as follows:

1.	 Preliminary Damage Assessment: State should 

deploy multidisciplinary team to determine the 

extent of damage to communities.

2.	 Aids & Assistance: Identification of the type 

of public or individual assistance necessary 

in an emergency declaration. These can be 

housing, grants, low-interest loans, relocation, 

unemployment assistance, food commodities, 

or legal services. Also includes assistance for 

community such as debris removal, emergency 

protective measures, roads and bridges, 

drinking water, buildings and equipment, and  

other utilities.
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3.	 Mobilization of essential resources: Coordinate 

and ensure mobilization of essential resources 

to a temporary location of emergency mass 

care where impacted survivors of disasters go 

for limited services and information within 24-

96 hours following the disaster. Such temporary 

locations could be termed as “Disaster Recovery 

Centre”. Their responsibility can be shared by the 

affected district, state and central authorities.

4.	 Community Groups: Community groups should 

be deployed in the affected community areas 

to disseminate information. They will identify 

and report local unmet human needs and assist 

survivors.

5.	 Expenditure: Estimation of cost to be incurred by 

the agencies responsible for relief and recovery 

should be made.

6.3    COUNSELLING AND REHABILITATION OF 
VICTIMS
The psychological impact of a chemical disaster manifests 

as psychosocial trauma including psychological reactions, 

post-traumatic stress disorder, and other psychological 

ailments in displaced disaster victims which needs to be 

addressed. Counselling by psychologists and psychiatrists 

for those suffering from mental trauma is an essential 

element of medical rehabilitation.

6.4    IMMEDIATE FINANCIAL RELIEF TO 
VICTIMS
Under the Public Liability Insurance Act, 1991, MOEF has 

published the list of chemicals and threshold qualities 

beyond which the occupier or owner must take third-

party PLI for providing relief to accident victims as per 

the direction of the collector. The Act also provides for 

an Environment Relief Fund (ERF) and enables payment of 

relief over and above the insured amount. The occupier 

or owner should pay an amount equal to the PLI premium 

to the ERF and deposit the same with the insurer. At state 

level GPCB is responsible to ensure compliance with PLI 

Act and at district level the collector and regional officer 

of GPCB are responsible.  This act provides for immediate 

access to relief funds so that the compliance with Act 

should be verified and strengthened.  We have already 

recommended that the maximum liability under the Act 

(currently Rs 5 cores) should be substantially enhanced. 

6.5    PENALTIES AND COMPENSATION
Beyond the immediate relief through provisions of PLI 

Act, the major compensation for disaster victims comes 

from the Prime Minister’s Relief Fund and National 

Disaster Response Fund. State Government also provides 

compensation for disaster victims through the  State 

Disaster Response Fund. According to a strict concept of 

liability, the industries responsible for the accident are 

liable to pay compensation to victims. Therefore, legal 

actions can be initiated against the occupier for additional 

compensation.

6.6    RESTORATION AND REGENERATION OF 
ECOSYSTEM
The potential of chemical accidents to cause severe 

environmental damage has been realised on a number 

of occasions such as at Seveso, Bhopal, Mexico City 

(LPG disaster), Chernobyl, and Alaska (Exxon Valdez). 

For the remediation of the affected environment, it is 

essential to assess the environmental impacts, which 

includes determining the quantitative and qualitative 

nature of impact, and ascertaining the components of 

the environment most at risk from chemical accidents. 

This assessment is dependent on certain factors such 

as the chemicals involved, pollutant concentrations in 

the environment, environment media polluted by the 

accident, topography, and meteorology.  After assessing 

the impact, the government can choose the appropriate 

recovery strategy.

6.7    RECONSTRUCTION OF DAMAGED 
STRUCTURES AND SERVICES
Major and catastrophic fires and explosions can result in 

significant damage to structures although less in extent 

compared to natural disasters. Reconstruction offers us 

a chance to build back better and safer.  Reconstruction 

and restoration of infrastructure shall be achieved at the 

earliest as per the following guiding principles laid out in 

the national policy on disaster management.

1.	 Consideration should be given in planning to 

open spaces, water and sanitation infrastructure, 
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health care facilities, education infrastructure 

and roads. 

2.	 Reconstruction plans should be a participatory 

process involving the government, affected 

community, NGOs and the corporate sector. 

After the planning process is over, owner driven 

construction is a preferred option but as per the 

guidelines and specifications in the plan.

3.	 Essential services and intermediate shelters/

camps should be established in the shortest 

possible time. The restoration of normalcy and 

day-to-day functioning is an important factor for 

RECOVERY, RECONSTRUCTION AND REHABILITATION6

consideration. For permanent reconstruction, 

the relocation option should be considered in 

case the affected community was in the highly 

vulnerable zone (e.g. squatters or developments 

within buffer zone around a company).  In case 

of large chemical facility, the community may 

be persuaded to shift to a distance further away 

from the unit.  The structure and electrical safety 

audit of all damaged building should be done 

and they should be repaired accordingly.  New 

construction should ideally be completed within 

2-3 years.
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7.1    PLAN AUTHORIZATION
The Chemical and Industrial Disaster Management Plan 

for the state of Gujarat supersedes and rescinds all 

previous versions of the same or similar documents, and 

it is effective from the date of affixing the signature 

of the Chairman of State Crisis Group (Chief Secretary, 

Government of Gujarat), Member Secretary of State 

Crisis Group (Principal Secretary, Labour and Employment 

Department), and Chief Executive officer of Gujarat State 

Disaster Management Authority.

The plan and recommendations herein have been developed 

in discussion with and in agreement with the stakeholders 

listed in this plan.  This plan is/will be annexed with 

action plans developed by the various response agencies 

and line departments identified in this plan to achieve an 

integrated and coordinated management of chemical and 

industrial disasters.  These action plans will be discussed, 

improved upon, and accepted in a participatory manner 

through periodic meetings of SCG or another such forum.  

These action plans will be attached as annexes to this 

plan in a time bound manner.

Continuous review and improvement of this plan is 

essential to ensure that it is not only updated, but also 

implemented in its true spirit.  Therefore, this CDMP shall 

be reviewed and updated regularly and in participatory 

manner by SCG, GSDMA or an agency designated by them.

We hereby affix our signature to declare that the Gujarat 

State Chemical and Industrial Disaster Management Plan 

is authorized on this XX Day of MMM, 2013.

Signatures

7.2    AUTHORITY AND RESPONSIBILITY FOR 
THE MAINTENANCE OF THE PLAN 
The Chairman of SCG and CEO of GSDMA appoint XXX as an 

overall responsible agency for maintenance and upkeep 

of this plan. The following representatives are appointed 

for this purpose. [insert a table of names, position 

and department]. It is the duty of these appointed 

representatives to: 

1.	 Possess a master copy of the plan and ensure at 

all times that it is up-to-date

2.	 Ensure distribution of the latest plan copy to SEOC, 

all response agencies and line departments, and 

obtain documentary evidence of their acceptance 

and agreement (for example, signature) of the  

plan document

3.	 Keep detailed and up-to-date records of 

revisions or changes to the plan document and 

communicate such revisions to all the possessors 

of the plan 

4.	 Initiate revision of plan whenever it is due

5.	 Ensure review during periodic meetings of the 

state crisis group.

7.3    PLAN DEVELOPMENT AND 
MAINTENANCE

1.	 GSDMA will maintain, distribute, and update this 

CDMP with assistance from SCG members.

2.	 State departments and agencies provided 

responsibility under the plan should nominate an 

officer responsible to recommend changes and 

provide updated information periodically (e.g., 

changes of personnel, available resources, and 

preparedness action plan). Head of stakeholder 

departments and agencies have the ultimate 

responsibility of preparing, maintaining, and 

updating internal action plans and resources to 

fulfil their roles on basis of the state CDMP.

3.	 The action plans from departments, all district 

CDMP, all LCG or industrial pocket CDMPs should 

be available at SEOC.  The state CDMP needs 

to be reviewed annually by SCG and GSDMA 

and updated as per the findings from annual 

exercises and mock drills in the districts and LCG 

areas as well as implementation lessons learns by 

individual departments as per their own action 

plans.

4.	 Changes to this plan may be needed even before 
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annual review when any of the following happens.

a.	 When hazard consequences or risk areas 

change.

b.	 When the concept of operations for chemical 

disasters change.

c.	 When departments, agencies, or groups that 

perform disaster functions are reorganized 

and can no longer perform the emergency 

tasks laid out in this plan.

d.	 When alert/warning or communication 

systems change.

e.	 When additional disaster resources 

are obtained through acquisition  

or agreement.

AUTHORIZATION AND PLAN MAINTENANCE7

f.	 When the anticipated disaster resources are 

no longer available.

g.	 When a mock drill or actual disaster 

reveals significant deficiencies in  

existing plan.

h.	 When state or national planning standards or 

regulations are revised.

7.4    RECORD OF ACCEPTANCE 
All the undersigned accept and agree to the following:

“This plan document is prepared in discussion 

with our department/agency/organization.  We 

understand and accept the roles and responsibilities 

assigned to us for effective implementation  

of this plan.” 

SN
DEPARTMENT / 

AGENCY / 
ORGANIZATION

NAME OF 
AUTHORIZED 

REPRESENTATIVE
POSITION

SIGNATURE 
AND DATE

Table 15.  Record of Acceptance

7.5  	 RECORD OF CHANGES

DATE DESCRIPTION OF CHANGE PAGE OR SECTION

DATE WHEN THE 
ACKNOWLEDGEMENT OF 

CHANGE FROM POSSESSORS OF 
THE PLAN IS OBTAINED

Table 16.  Record of Changes
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AUTHORIZATION AND PLAN MAINTENANCE7

7.6    STAKEHOLDERS AND POSSESSORS OF 
THE PLAN
The authorities and agencies whose participation is vital 

in any phase of disaster management as per the CDMP 

are collectively referred to as the Stakeholders and/or 

possessors of this CDMP. These include:

1.	 State representative of MoEF

2.	 NDMA

3.	 Ministry of Home Affairs

4.	 All Members of State Crisis Groups

5.	 GSDMA

6.	 Chairman and member secretary of all DCGs

7.	 DPO of all DDMAs

8.	 Chairman and member secretary of all LCGs

9.	 SEOC and DEOCs

10.	 State emergency response team

11.	 Regional emergency response centres

12.	 Others as identified by SCG and GSDMA.
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This appendix can be used to link the roles of different 

authorities, departments, agencies and people with 

appropriate role as per IRT.

DISTRICT EMERGENCY AUTHORITY (DEA - DISTRICT 

COLLECTOR) 

1)	 Take overall responsibility for combating the off 

site emergency.

2)	 Ensure the Police and Fire, personnel combat the 

emergency.

3)	 Arrange, if necessary, for warning and evacuating 

the public, through the Depart¬ment of Police.

4)	 Communicate with Media to disseminate vital 

information to public

5)	 Arrange for dispensing vital information 

to public using arrangements like 

mass-sms, public announcement using  

pre-recorded tapes  

6)	 Direct the team of Doctors headed by the Medical 

Officer

7)	 Direct the local chief of State Transport 

Corporation to arrange for transport of victims 

and evacuation of people trapped within the 

hazard zone, if necessary. 

8)	 Direct the Electricity Board officials to give 

uninterrupted power supply.

9)	 Direct the official in-charge to provide 

uninterrupted water supply as required. 

10)	 If evacuation of population is necessary direct the 

Revenue officer and the Supply officer to provide 

safe shelters, food and other life sustaining 

requirements for the evacuees, if required. 

11)	 Co-ordinate with the media

12)	 Arrange for, release and provide necessary funds 

at various stages of disaster mitigation

13)	 Direct railways to stop train, if required

POLICE 

1)	 Communicate and co-ordinate with 

i.	 MAH unit

ii.	 DEA

iii.	 Fire Services.

iv.	 Transport authorities.

v.	 Medical Department

vi.	 Media

vii.	 Civil Defence and Home Guards.

viii.	Local Army establishment as required.

2)	 Warn and advice the people in the affected area. 

3)	 Regulate and divert traffic.	

4)	 Arrange for evacuation

5)	 Maintain law and order in the area.

6)	 Ensure protection of life and property of evacuees

7)	 Deal sternly with people exploiting opportunism 

in wake of a disaster

FIRE SERVICE DEPARTMENT

1)	 Perform fire fighting operations by deploying men 

and appliances.

2)	 Perform rescue operation in the  

affected area.

3)	 Communicate and co-ordinate with 

Police, Medical Department of  

necessary information

4)	 Keep knowledge on appropriate response to 

different chemical emergency scenarios

5)	 Keep adequate stock and resource information on 

necessary means, material,   appliances required 

to deal with particular emergency situations with 

updated details of suppliers and stockists.

MEDICAL DEPARTMENT

1)	 Arrange for preparing casualties to be sent to 

government/private hospitals.

APPENDIX A: ROLES AND RESPONSIBILITIES OF 
RESPONDERS IN THE NATIONAL GUIDELINES FOR 
OFF-SITE EMERGENCY PLAN BY MOEF
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2)	 Set up temporary medical camp and ensure 

medical facilities at affected location  

and neighbourhood

3)	 Keep knowledge on appropriate response 

to different cases of toxic  consumption  

and injuries

4)	 Set up temporary mortuary, identification of 

dead bodies and post mortem.

FACTORY INSPECTORATE DEPARTMENT

1)	 Provide necessary direction to MAH unit and 

assistance to DEA, Fire Department, and Medical 

Department among others.

2)	 Seek help from and involve assistance of Technical 

Experts of relevant and appropriate expertise 

and specialization.

3)	 Initiate, facilitate and provide for investigation 

into the accident. 

OCCUPIER OF MAH UNIT

1)	 Possess up-to-date copy of off-site emergency 

plan.

2)	 Communicate promptly, any foreseeable disaster, 

to the DEA, Police, Fire Service and Inspector of 

Factories in-charge of the District.

3)	 Communicate changes within the factory that 

may require inclusion or suitable modification in 

the off-site plan to the DEA (Maintenance Officer) 

of the Plan.

TECHNICAL EXPERTS 

1)	 Promptly respond to provide the necessary 

technical advice to MAH unit, DEA, Factory 

Inspectors, Fire Department, Medical Department 

among others.

2)	 Provide on-phone help after properly 

understanding and assessing the situation.

3)	 Make visit to the site in co-ordination with DEA, 

Factory Inspector(s) to provide for appropriate 

technical assistance.

MUTUAL AID GROUPS

1)	 To quickly mobilize the resources required to 

emergency mitigation at the site or wherever 

required

POLLUTION CONTROL BOARD

1)	 Project likely areas to be polluted.

2)	 Carry out pollution assessment at 

suspected locations including soil, river and  

air assessment.

3)	 Ensure controlling of long-term  

pollution damage.

4)	 Identify unidentified substances, chemical 

releases, if any.

TRANSPORT FLEET OWNERS INCLUDING STATE 

TRANSPORT

1)	 Act on the direction of DEA or Police

2)	 Ascertain the extent of transport required with 

pick-points, routes and destinations to transport 

people.

3)	 Promptly arrange for dispatch of vehicles with 

sufficient fuel for evacuation purposes. 

4)	 Arrange vehicles to transport water and other 

provision to camps set up 

MEDIA

1)	 Disseminate vital information to public on 

direction of DEA, Police and other Authorities

2)	 Act responsibly in disseminating vital information 

and dispel rumours, if any.

RAILWAYS

1)	 Act as per the direction of DEA to stop incoming 

trains, if required

2)	 Arrange for evacuation, if required

TRANSPORTER OF HAZARDOUS CHEMICAL

1)	 Possess up-to-date copy of off-site emergency 

plan.

2)	 Communicate promptly, any foreseeable disaster 

during transportation to the DEA, Police, Fire 

Service and Inspector of Factories in-charge of 

the District.

3)	 Communicate new assignments, newly added 

routes or other changes that may require inclusion 

or suitable modification in the off-site plan to the 

DEA (Maintenance Officer) of the Plan.

ELECTRICITY BOARD

APPENDIX A: ROLES AND RESPONSIBILITIES OF RESPONDERS IN THE
 NATIONAL GUIDELINES FOR OFF-SITE EMERGENCY PLAN BY MOEF
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1)	 Arrange for uninterrupted power supply to the 

plant, as required.

2)	 Arrange for lighting; at temporary medical camps 

etc.

3)	 Arrange for switching off power supply on request 

from District Authorities 

4)	 Take care of electrical equipment within the 

damaged zone.

TELECOMMUNICATION DEPARTMENT

1)	 Ensure working of communication lines to enable 

effective communication between various 

responder agencies

AVIATION DEPARTMENT

1)	 Mobilise resources such as helicopters for 

knocking down vapour clouds etc.

CIVIL DEFENCE  

1)	 Co ordinate with Police authorities.

2)	 Extend help in evacuation.

3)	 Arrange for round the clock security 

arrangements in the affected and  

evacuation areas.

4)	 Safeguard the properties and belongings  

of evacuees.

HOME GUARDS

1.	 Co ordinate with Police authorities.

2. 	 Extend help in evacuation.

3. 	 Arrange for round the clock security 

arrangements in the affected and evacuation 

areas.

4. 	 Safeguard the properties and belongings 

of evacuees.

NATIONAL DISASTER RESPONSE FORCE

1.	 Carry out tasks for disaster mitigation  

as required

LOCAL GOVERNMENT BODIES

1.	 Mobilise necessary resources in emergency 

mitigation

2.	 Provide for community halls, town halls  

for evacuees

NGOs

1.	 Act as per the direction of DEA, Police and other 

District Authorities

2.	 Aid and assist the district authorities in emergency 

mitigation.

PUBLIC WORKS DEPARTMENT

1.	 Ensure adequate water supply for  

fire  fighting.

2.	 Arrange for drinking water for evacuated persons 

at rallying posts, parking yards and evacuation 

centres.

3.	 Arrange water for cattle.

WATER SUPPLY BOARD

1.	 Arrange for supply of water to evacuees 

and all others involved in emergency  

control operations

CIVIL SUPPLIES DEPARTMENT

1.	 Arrangement to provide food and 

clothing as necessary, to the evacuees 

and all others involved in emergency 

controlling operations.

ANIMAL HUSBANDRY DEPARTMENT

1.	 Arrange for taking care of cattle   especially dairy 

animals living in affected zone.

2.	 If evacuation of cattle is required, identify the 

evacuation area and shelter.

3.	 Transport arrangements for evacuation.

4.	 Fodder, drinking water arrangements  

for cattle.

5.	 Arrange for veterinary doctor.

AGRICULTURE DEPARTMENT

1.	 Arrange for protection of food grains and standing 

crops in the vulnerable zone.

2.	 Give instructions, to farmers, if any.

REGIONAL TRANSPORT AUTHORITY

1.	 To investigate into the cause of road accident 

involving hazardous goods carrier and take 

necessary action 

APPENDIX A: ROLES AND RESPONSIBILITIES OF RESPONDERS IN THE
 NATIONAL GUIDELINES FOR OFF-SITE EMERGENCY PLAN BY MOEF
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OTHER MEMBERS OF DCG

1.  	Assist and act as per directions of the  

District Collector

COASTS GUARDS AND PORT TRUSTS  (in case of 

emergency situation in coastal areas)

1.	 Co ordinate with Police authorities.

2.	 Provide necessary help in  

emergency mitigation

APPENDIX A: ROLES AND RESPONSIBILITIES OF RESPONDERS IN THE
 NATIONAL GUIDELINES FOR OFF-SITE EMERGENCY PLAN BY MOEF
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APPENDIX B:  SITE SAFETY PLAN TEMPLATE

•	 The Site Safety Plan below is a critical requirement 

and significantly meets the requirement for 

Incident Action Plan recommended by NDMA 

under IRS.

•	 This SSP is involved and time consuming to 

complete.  Therefore, it is prudent that this form 

be made a part of onsite submission by industry 

with as much information as possible prefilled.

•	 Even if a prefilled SSP is available, the RC must ensure 

accuracy of the same.  Often in case of units that 

don’t submit onsite plans, road accidents or even 

domestic cases involving chemicals will not have 

 pore-filled SSP

•	 SSP is an incident specific form so it has to be 

filled for each incident

•	 SSP can be filled in phases as more information 

becomes available over time during an incident.  

•	 SSP should be submitted as a part action taken 

report. 
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SN DISTRICT STD CODE OFFICE FAX
District Collector of the State

1 Ahmedabad 79 27551681 27552144

2 Amreli 2792 222307 222710

3 Anand 2692 242871 241575

4 Banaskantha 2742 257171 252740

5 Bharuch 2642 240600 240602 51900

6 Bhavnagar 278 2428822 2427941

7 Dahod 2673 221999 222005

8 Dang 2631 220201 220294

9 Gandhinagar 79 23220630 23259040

10 Jamnagar 288 2555869 2555899

11 Junagadh 285 2650201 / 2650202 2651332

12 Kheda 268 2550856 2565348

13 Kutch 2832 250020 250430

14 Mehsana 2762 222200 222202

15 Narmda 2640 222161 222171

16 Navsari 2637 244999 281540

17 Panchmahal 2672 242800 242899

18 Patan 2766 233301 233055

19 Porbandar 286 2243800 2242527

20 Rajkot 281 2473900 2479351 2453621

21 Sabarkantha 2772 241001 241611

22 Surat 261 2471121 2472419

23 Surendranagar 2752 282200 283862

24 Vadodara 265 2434301 2431093

25 Valsad 2632 253613 243417

Municipal Commissioners

1 Ahmedabad 70 25352828, 25321115 25354638

2 Vadodara 265 2433344 2433060

3 Rajkot 281 2224133, 2239973 2224258

4 Surat 261 2422244 2422110

5 Jamnagar 288 2552321 2554454

6 Bhavnagar 278 2427332 2428628

7 Junagadh 285 2650450 2651510

Table 19.  Contact Information for District Collectors and Municipal Commissioners
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APPENDIX F:  RESPONSE RESOURCES IN GUJARAT  

FIRE 
STATION ZONE

TYPE NAME CONTACT
FACILITIES 
AVAILABLE

AHMEDABAD

Danapith Municipal Fire Station Danapith 079- 22148465-67 2- FireTender

Gomtipur Municipal Fire Station Gomtipur 079- 22161896 1-  Fire Tender

Jamalpur Municipal Fire Station 079- 2539759 2- Fire Tender

Memnagar Municipal Fire Station 079- 27417203 2- Fire Tender

Maninagar Municipal Fire Station 079- 25470221 1- Fire Tender

Naroda Municipal Fire Station 079- 22167715 1-Fire Tender

Odhav Municipal Fire Station 079- 22875434 1- Fire Tender

Panchkuva Municipal Fire Station 079- 22120388 2-Fire Tender

Sabarmati Municipal Fire Station 079- 27506795 1- Fire Tender

Shahpur Municipal Fire Station 079- 25621969 2- Fire Tender

AMRELI

Fire Station 

Municipality 

Amreli

Municipal
Fire Officer, Municipality 

Amreli
02792 – 220917 Fire Tender

L & T Ltd. Kovaya Public industry
Fire Officer, L & T Ltd., 

Kovaya
02794 – 283061 Fire Tender

Bharat Shell Ltd. 

Pipavav
Pvt Industry

Fire Officer, Bharat Shall 

Ltd. Pipavav
02794 - 286063 Fire Tender

ANAND     

Anand Municipal Anand Municipality,  Anand 02692 - 243944 5 Fire Tender

Khambhat Municipal Khambhat Nagarpalika 928, 101 , 20222 4 Fire Tender

Dhuvaran Public industry
Thermal Power Station , 

Dhuvaran

42625 , 42815 , 

42623
2 Fire Tender

ONGC Public industry ONGC 21105 2 Fire Tender

Borsad Municipal Borsad Nagarpalika 20101 1 Fire Tender

Petlad Municipal Petlad Nagarpalika 0927 - 24101 1 Fire Tender

BANASKANTHA

Palanpur Municipal Fire Brigade, Palanpur. Fire Tender

Deesa Municipal Fire Brigade, Deesa 222333 Fire Tender

Sidhpur Municipal Fire Bridge, Sidhpur 20086 Fire Tender

BHARUCH

Table 20.  Fire Stations and Facilities in the State of Gujarat
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FIRE 
STATION ZONE

TYPE NAME CONTACT
FACILITIES 
AVAILABLE

Bharuch Municipal Nagar Palika
(O)  02642- 101- 

240008- 243468
2- Fire Tender

Bharuch Public industry G.N.F.C.
(O)  02642- 237300 

247001- 15
 

Bharuch Public industry NCPL (O) 02642- 247289  

Bharuch Public industry G.P.E.C.
(O)  02642- 288501-

08
 

Bharuch Pvt Industry Vedeocon Narmada Glass (O)  02642- 240803  

Bharuch Public industry NTPC, Zanor (Bharuch)
(O)  02642- 287555, 

287488
 

Ankleshwar GIDC GIDC Fire Station, (O) 02646- 220229 3- Fire Tender

Ankleshwar Municipal Nagar Palika,
(O)  02646- 101- 

245101, 247201
1- Fire Tender

Ankleshwar Pvt Industry Glenmark Pharma
(O)  02646- 222265-

69-78
 

Ankleshwar Public industry ONGC (O)  02646-  237546  

Panoli GIDC GIDC Fire Station (O) 02646- 272747,  

Kharach Pvt Industry Birla Cellulose
(O) 02646- 270001- 

05
 

Jhagadia GIDC GIDC Fire Statioon (O)  02645- 226108  

Jhagadia Pvt Industry Shree Ram Alkali (O)  02645- 226031  

Jhagadia Pvt Industry UPL - 5
(O)  02645- 226011-

14
 

Jhagadia Pvt Industry Swill  Ltd.
(O)  02645- 226054- 

60
 

Jhagadia Pvt Industry Rajeshri Profilies, Umalla 234436- 43  

Dahej- Vagra Public industry IPCL (O) 02641- 256272  

Dahej- Vagra Pvt Industry Birla copper
(O) 02641- 256004-

09
 

Dahej- Vagra Public industry GCPTCL (O) 02641- 256064,  

Dahej- Vagra Public industry Gail, Amod
(O) 02641- 231030, 

231001- 15
 

Kosamba Public industry GIPCL 02629- 261063  

Kosamba Pvt Industry Gujarat Glass Ltd.
(O)  02641- 231701- 

04, Ext. - 1606
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FIRE 
STATION ZONE

TYPE NAME CONTACT
FACILITIES 
AVAILABLE

Jambusar Municipal Jambusher Nagar Palika
(O) 02644- 101- 

221196,  220360
 

BHAVNAGAR     

Subhasnagar Municipal
Chief Fire Officer, Nagar 

Palica, Bhavnagar

Chief Fire Officer,  

(O) 101, (O) 

2424814 / 15/78

1 Fire Tender

Nirmal Nagar Municipal Nirmal Nagar

Chief Fire Officer,  

(O) 101, (O) 

2424814 / 15/78

1 Fire Tender

Gujarat Meriline 

Board, Alang
Municipal Chief Fire Officer, Alang (O) 02842 / 235147 3 Fire Tender

Airport Bhavnagar Public industry
Airport Manager, 

Bhavnagar
 3 Fire Tender

GANDHINAGAR

Kalol Public industry G. N. R.FireBrigade 3222742 Fire Tender

Kalol Public industry G. E.B.- G. N. R.Fire 3215964 Fire Tender

Kalol Public industry IFFCO - Kalol 223272, Fire Tender

Kalol Public industry O. N. G. C.- Kalol 223461 Fire Tender

Kalol Municipal Kalol Nagar Palika 921-233333 Fire Tender

Gandhinagar Municipal
Fire Station GEB 

Gandhinagar
23215285 Fire Tender

Gandhinagar Municipal
Fire Station Sector-17 

Gandhinagar
23222742 Fire Tender

GODHRA PANCHMAHAL

Godhra Municipal
Chief Officer, Nagar Palika, 

Godhra

(O) 02672 - 101 , 

02672 - 240596 , 

02672 - 243185

2 Fire Tender

Halol Pvt Industry
General Motor India Pvt. 

Ltd. , Halol
(O) 02676- 221000

2 Fire Tender & 1 

ambulance

Santarampur Municipal Nagar Panchayat 02675 – 220055 2 Fire Tender

Lunavada Municipal Nagar Panchayat 02674 - 220006 2 Fire Tender

Kalol Municipal Fire Brigade
02676 – 235101 , 

235605 , 235566
 

JAMNAGAR

1 Municipal
Fire Station, Municipal 

Corporation, Jamnagar
2662690  

2 Public industry I.O.C., Sikka  
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3 Pvt Industry K.I.L.  Sikka   

4 Public industry G.E.B., Sikka 2344106  

5 Public industry G.A.O.C., Sikka   

6 Public industry Jetty Fire Station, Sikka  

7 Public industry G.S.F.C. Sikka Unit 2432200  

8 Pvt Industry Tata Chemicals, Mithapur 223439  

9 Pvt Industry
Reliance Industries Ltd., 

Meghpar, Padana
2310000  

JUNAGADH

Junagadh Municipal Junagadh Fire Brigade
101 / 102 (0285) 

2620841 / 2624965

Fire Tanker - 03 Nos.  

Capacity: (1) 4500 ltrs. 

(2) 3500 ltrs. (3) 2000 

ltrs One Ambulance 

Ph.No.-102

Una Municipal Una Fire Brigade (02875) 222220
One 4500 ltrs capacity 

of water tanker

Veraval Municipal Veraval Fire Brigade (02876) 220101

Two nos. of water 

tenker    One 

Ambulance

Manavadar Municipal Manavadar Fire Station One Fire Tender

Keshod Public industry Keshod Air Port  One Fire Tender

Veraval Pvt Industry
Indian Rayon & Industries 

Ltd.
Two Fire Tenders

KHEDA Municipal    

Nadiad Municipal Fire Brigades, Nadiad

0268 - 2550106, 

2560101, 2551376, 

2551377, 2551378

Fire Tender 1

Kapadvanj Municipal
Kapadvanj Nagar Palika, 

Kapadvanj
02691- 252365 Fire Tender 1

Thasara Municipal
Municipal Burro Dakor 

Thasara
02699 - 2446638 Fire Tender 1

Thasara Public industry
Vanakbori Thermal Power 

Station, Thasara

02699- 235604 , 

235680
Fire Tender 1

Balasinor Municipal Nagar Palika , Balasinor
02690- 266188 , 

267939
Fire Tender 1

KUTCH
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1 Public industry
Fire Station, Old Kandla 

Port (Oil Jetty Area)
 

2 Public industry
Fire Station, Booster 

Pumping Station
  

3 Public industry
Fire Station, New Port 

(Central Fire Station)
 

4 Public industry Fire Station, Old Kandla   

MEHSANA

Mehsana Municipal District Panchayat 02762-21217 Fire Tender

Kalol Public industry ONGC, Kalol,Saij. 02764-23416 Fire Tender

kalol Public industry IFFCO, KALOL 02764-23271 Fire Tender

Palvasana Public industry CISF, ONGC, Palvasana 02762-  54599 Fire Tender

NAVSARI     

Navsari Municipal Nagarpalika, (O) 02632- 250253 2- Fire Tenders

PATAN     

Patan Municipal Fire Brigade, Patan (O) 02766-101 Fire Tender

Patan Municipal
FireWaterWorks,     Nagar 

Palika,
02766-33232 Fire Tender

Sidhpur Municipal Fire Station, Sidhpur. 02767-20086 Fire Tender

Radhanpur Municipal Fire Station, Nagar Palika,
02746-77148, 

77183
Fire Tender

Sidhpur Municipal Nagarpalika
02767-20479, 

20618
Fire Tender

PORBANDAR     

Fire Station 

Porbandar
Municipal Fire Station Porbandar

Fire Station 

Incharge
Fire Tender

Fire Station 

Airport Porbandar
Public industry Airport Porbandar

Fire Station 

Incharge
Fire Tender

SHV Energy LPG 

Infrastructure Pvt 

Ltd. Porbandar

Pvt Industry

Terminal Manager, SHV 

Energy LPG Infrastructure 

Pvt Ltd. Porbandar

0286- 2211906  , 

2243034
Fire Tender

Saurashtra 

Chemicals, 

Porbandar

Pvt Industry

General Manager , 

Saurashtra Chemicals, 

Porbandar

0286  - 2242478 , 

2242479
Fire Tender

Saurashtra 

Cements, Ranavav
Pvt Industry

General Manager , 

Saurashtra Cements, 

Ranavav

02801 - 230826 / 

230827 / 230828 / 

230829

Fire Tender
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RAJKOT

Chief Fire Station Municipal

Kanak Road Fire Station, 

Nr. S.T. Bus Station, Kanak 

Road, Rajkot

0281 - 2227222 , 

101

1 Mini Water Tender, 1 

Foam Tender, 1 Snokal, 

3 Resque Tanker, 5 

Water Tanker

Sub Fire Station Municipal

Bedipara Fire Station, Nr. 

Rajmoti Oil Mill, Bhavnagar 

Road, Rajkot

101
4 Water Tanker, 1 Air 

Boat

Sub Fire Station Municipal

Kalavad Road Fire Station, 

Nr. Kotecha Chawk, 

Kalavad Road, Rajkot

101 2 Water Tanker

Sub Fire Station Municipal

Mavadi Road Fire Station, 

Mavadi Plot, Main Road, 

Rajkot

101

1 Dewatering Pump, 1 

Foam Tender, 2 Water 

Tanker

SABARKANTHA

Himatnagar Municipal Nagarpalika 46720 Fire Tender

Modasa Municipal Nagarpalika 46450 Fire Tender

SURAT

Central Zone Municipal C.F.O. (O) 2422285 / 86 1 Fire Fighter

Wireless Control 

Room
Municipal Wireless Control Room

101, 102, Ext- 450, 

324, 24141-39- 95/ 

96

 

Navsari Bazar Municipal Navsari Bazar (O) 3952830-
1 Fire Fighter 1 Water 

Tanker

Kapodra, East 

Zone
Municipal Kapodra, East Zone (O) 3952824

2 Fire Fighter 2 Water 

Tanker

Adajan, West 

Zone
Municipal Adajan, West Zone (O) 3952827

1 Fire Fighter 2 Water 

Tanker

Katargam, North 

Zone
Municipal Katargam, North Zone (O) 3952825

2 Fire Fighter 1 Foam 

Tender 2 Water Tanker

Mandarwaja, 

South East Zone
Municipal

Mandarwaja, South East 

Zone
(O) 3952823

1 Fire Fighter 1 Foam 

Tender 2 Water Tanker

Pandesara, South 

Zone
Municipal Pandesara, South Zone (O) 3952826

2Fire Fighter 2 Water 

Tanker

Majura, South 

West Zone
Municipal Majura, South West Zone (O) 3952822

1 Fire Fighter 1 Foam 

Tender 1 Water Tanker

SUREDRANAGAR
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Surendranagar Municipal Fire Station Surendranagar

(O) 02752- 101, 

102, 282250, 

550310

Fire Tender 2

Vadhwan Municipal Fire Station Vadhwan (O) 02752- 241196 , Fire Tender 1

Limdi Municipal Fire Station Limdi (O) 02753-260101 Fire Tender 1

Dhrangadhra Municipal Fire Station Dhrangadhra (O) 02754-261629 Fire Tender 1

Limdi Public industry GEB Choraniya Fire Tender 1

Surendranagar Pvt Industry

Neminath Jinning Factory 

Surendranagar Rajkot 

Road,

 Fire Tender 1

VADODARA

Vadodara Municipal Dandia Bazar, Vadodara 0265 - 2426313 5 Fire Tender

Vadodara Municipal Panigate, Vadodara 0265 - 2513014 5 Fire Tender

Vadodara Municipal Gajarwadi, Vadodara 0265 - 2420882 1 Fire Tender

Vadodara Municipal Makarpura, Vadodara 0265 - 2642444 3 Fire Tender

Vadodara Municipal Wadi, Vadodara 0265 - 2343545 4 Fire Tender

Vadodara GIDC GIDC , Nandesari 0265 - 2840363 1 Fire Tender

Vadodara Public industry
Gas Authority of India Ltd. 

Vadodara
02668 - 262316 2 Fire Tender

Vadodara Pvt Industry
Gujarat Dye Stuff 

Industries, Vadodara

0265 - 2840492 , 

2840352
2 Fire Tender

Vadodara Public industry
Gujarat Industries Power 

Company Ltd. Vadodara

0265 - 2230186 , 

2232152
2 Fire Tender

Vadodara Public industry
Gujarat Refinery Ltd, 

Vadodara
0265 - 2233301-21 11 Fire Tender

Vadodara Public industry
Gujarat State Fertilizer & 

Chemicals Ltd., Vadodara

0265 - 2272855 , 

2273955
7 Fire Tender

Vadodara Pvt Industry Nirma Ltd, Vadodara
02667 - 251461 , 

251462
2 Fire Tender

Vadodara Public industry
Indian Petro Chemicals 

Corporation Ltd.

0265 - 2230359 , 

2232011
9 Fire Tender

VALSAD

Sarigam Municipal Fire Station Sarigam 0260- 2780222 1 Fire Tender

Vapi GIDC
Fire Station Vapi GIDC- No. 

1
0260- 2430101 2 Fire Tender
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Vapi GIDC
Fire Station Vapi GIDC No. 

2
0260- 2431300 1 Fire Tender

Vapi Municipal
Fire Station Vapi Nagar 

Palika
0260- 2460100 2 Fire Tender

Valsad Municipal Fire Station Valsad 02632- 242702 3 Fire Tender

Sarigam Pvt Industry Aarti Drugs Ltd. Ph. 0260- 2782269
90 m3 water 1 Fire Entry 

Suits

Vapi Pvt Industry Aarti Ind. Ltd.
. 0260- 2431366, 

2429059

2250 m3 water 2 Fire 

Proximity Suits

Vapi Pvt Industry Acra Pack (I) Pvt. Ltd.
0260- 2421236, 

2422856

90 m3 water 1 Fire Entry 

Suits 1 Fire Proximity 

Suits

Vapi Pvt Industry Aero Industries. Ph. 0260- 2425436,
200 m3 water Fire 

Proximity Suits

Vapi Pvt Industry Alok Ind. Ltd. 022- 24996200,
800 m3 water 2 Fire 

Proximity Suits

Dharampur Pvt Industry
Anchor Electronics & Ele. 

P.l.

02633- 242422, 

248412

75 m3 water 2 Fire 

Proximity Suits

Atul Pvt Industry Atul Ltd.
02632- 233261, 

233262

45000 m3 water 4 Fire 

Entry Suits 2 Fire Tender

Vapi Pvt Industry Bhageria Dye Chem. Ltd.
0260- 2424147, 

2427147
150 m3 water

Vapi Pvt Industry Bilag Ind. Pvt. Ltd. 2432443, 2432444

11 m3 water 2 Fire Entry 

Suits 5 Fire Proximity 

Suits 4 Fire Tender

Vapi Pvt Industry
Brighton Inorganics Pvt. 

Ltd.
0260- 2426630 12 m3 water

Vapi Pvt Industry Chirag Organics Pvt. Ltd.
0260- 2426836, 

5542391
20 m3 water

Gundlav Pvt Industry
Demosha Chemicals Pvt. 

Ltd.

02632- 237271, 

237272

22 m3 water 1 Fire Entry 

Suits

Vapi Pvt Industry Jaysinth Dyestuff Ind. Ltd.
0260- 2431263, 

2431542
350 m3 water

Vapi Pvt Industry K. V. Aero Chem .Pvt. Ltd. 0260- 2430699,
500 m3 water 1 Fire 

Proximity Suits

Vapi Pvt Industry Mack-Well Plasticizers
0260- 2423495, 

2423496
200 m3 water
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Vapi Pvt Industry
Maglam Drugs & Organics 

Ltd.
0260-2430598,

70 m3 water 1 Fire Entry 

Suits

Vapi Pvt Industry Mazda Colour Ltd.
0260- 2432993, 

2453137

350 m3 water 1 Fire 

Proximity Suits

Vapi Pvt Industry Mitsu Ltd.
0260- 2432443, 

2432444
5.5 m3 water

Vapi Pvt Industry Nascent Chemical 0260- 2430196 100 m3 water

Vapi Pvt Industry Nath Industrial chem Ltd.
0260- 2424830, 

2420881
250 m3 water

Vapi Pvt Industry
Nirmala Dye Chem. Pvt. 

Ltd.
0260- 243281 120 m3 water

Vapi Pvt Industry Numet Chemicals Pvt. Ltd. 0260- 2432489 5 m3 water

Vapi Pvt Industry Pidilite Industries Ltd. 0260- 2430521,

348 m3 water 1 Fire 

Proximity Suits 1 Fire 

Tender

Vapi Pvt Industry Rishi- Roop Organics
0260- 2423941, 

2400152
100 m3 water

Vapi Pvt Industry Rupani Chemicals Ind.
022- 25038231, 

25032571
20 m3 water

Sarigam Pvt Industry S.H.V. Energy (N-W)
0260- 2783228, 

2783230
600 m3 water

Sarigam Pvt Industry Sabero Org.  (G)  Ltd.
0260- 2782395, 

2782396

870.24 m3 water 2 Fire 

Proximity Suits

Sarigam Pvt Industry Sandhya Dyes & Chemicals
0260- 2781049, 

2782149
4 m3 water

Sarigam Pvt Industry
Sandhya Industrial 

Chemicals

0260- 2530875, 

2400235
10 m3 water

Vapi Pvt Industry Savi Chemical  Pvt. Ltd.
0260- 2422816, 

2426690
27 m3 water

Vapi Pvt Industry Shanti Intermediates
0260- 2430702, 

2421262
10 m3 water

Sarigam Pvt Industry Tristar Intermediates 0260- 2783378 70 m3 water

Vapi Pvt Industry United Phosphorus. P. Ltd.
0260- 2432716, 

2432717

150 m3 water 2 Fire 

Proximity Suits 1 Fire 

Tender

Sarigam Pvt Industry
Valiant Chemical 

Corporation.

0260- 2780139, 

2780605
20 m3 water
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Vapi Pvt Industry U. P. Ltd. (Unit- 6) 9824396941 40 m3 water

Vapi Pvt Industry Dhiraj Intermediates
0260- 2432241, 

2429085
80 m3 water

Vapi Public industry Gujarat Krishi Chem.
0260- 2432796, 

2428660
10 m3 water

SN NAME PHONE NO.
AHMEDABAD

1 Civil Hospital

2 V.S. General Hospital

3 Shardaben Hospital

4 Police Hospital

5 Railway Hospital

6 Sal Hospital

7 Sterling Hospital

8 Kesar Sal Hospital

9 Appolo Hospital

10 Krishna Heart Hospital

AMRELI

1 Civil Hospital, Amreli 02792- 222587 – 113

2 Pipavav Dispensary 02794 – 286001

3 Mahuva Municipal Medical Unit, Mahuva

4 Mahuva Vinay Heart Hospital, Mahuva.

ANAND

1 Local Hospital, Anand 02692-244656

2 Shree Krishna Hospital, Anand 02692-222130, 233247, 223479

3 Local Hospital, Khambhat 02698-276001

4 Civil Hospital, Khambhat 02698-276001

5 Cambay General Hospital, Khambhat

6 Candy Hospital, Khambhat 0298-276001

7 Local Hospital, Karamsad 02692-231388

8 Local Hospital, Sojitra,

9 Local Hospital, Tarapur

Table 21.  List of Government Municipal, and Other Hospitals
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10 Local Hospital, Umreth 02692-276055 , 276697

11 Local Hospital, Petlad 02697-224645, 224745

12 S.S. Hospital, Petlad 02697-224645, 224745

13 Civil Hospital, Petlad 02697-224645, 224745

14 Thermal Power Station, G.E.B., Dhuvaran 0298-242815

BANASKANTHA

1 Civil Hospital,Palanpur 02742 - 253758

2 District Health Centre,Palanpur

3 Mother Phc, Malan

BHARUCH

1 New Civil Hospital : Bharuch

2 Brijlal Rungata Hospital : Bharuch

3 Sevashram Hospital : Panch Batti, Bharuch

4 Patel Welfare Hospital, Bharuch.

5 NTPC Hospital : Zanor : Dist. Bharuch

6 Samuhik Arogya Kentra, Jambusar, Dist.Bharuch,

7 Patel Surgical Hospital, Ankleshwar Town. Dist.Bharuch

8 Jayaben Modi Hospital, GIDC, Ankleshwar.

BHAVNAGAR

1 Sir T. General Hospital,

2 Bajarangdas Hospital, Panvadi,

3 Shantilal Shah Hopital, Near Mahila Colledge,

GANDHINAGAR

1 Civil Hospital, Gandhinagar

2 CRP Hospital, Gandhinagar

3 Sheth N.N.Sarvajanik Hospital Randheja

4 Kanoria Hospital, Bhat

5 IFFCO Hospital, Kasturinagar, Kalol

6 New Sachivalya Dispensary

7 Old Sachivalya Dispensary

8 GEB Dispensary

GODHRA PANCHMAHAL

1 Civil Hospital, Godhra 02672- 240950, 242205

2 General Hospital, Kalol 02676 – 235937

3 Referral Hospital, Halol 02676 – 22011, 220297



GUJARAT STATE INDUSTRIAL CHEMICAL DISASTER MANAGEMENT PLAN   163

SN NAME PHONE NO.

4 Referral Hospital, Jarod

5 ESIC Dispensary, Godhra. 02672 – 235390

6 Ayurvedic Hospital, Popatpura, Godhra

7 State Hospital, Santarampur, Godhra 02675 – 220046

8 Cottage Hospital, Lunawada 02674 – 220008

9 Samuhik Arogya Kendra, Halol, 02676 – 220111

10 Samuhik Arogya Kendra, Kalol 02676 – 235937

JAMNAGAR

1 Irwin Hospital, Jamnagar 2554629

2 Samarpan Hospital, Jamnagar 2712728

3 Mithapur Hospital, Mithapur 222813

4 Dwarka Hospital, Dwarka 234262

JUNAGADH

1 General Hospital, Junagadh 0285- 2651436

2 Hospital, Vanthli 02872- 222192-93

3 Hospital, Manavadar 02874- 221244

4 Hospital, Keshod 02871- 236359

5 Hospital, Malia-Hatina 02870- 222278

6 Hospital, Veraval 02876 – 244298

7 Hospital, Prabhas Patan 02876- 231752

8 Hospital, Kodinar 02795- 221529

9 Hospital, Una 02875- 222044

10 Hospital, Mangrol

11 Hospital, Talala 02877- 222502

12 Hospital, Mendarda 02872- 241351

13 Hospital, Visavadar 02873- 222221

14 Hospital, Bhesan

15 Hospital, Sutrapada

16 Hospital, Gir Gadhda

KHEDA (NADIAD)

1 Civil Hospital, Nadiad 0268- 2529074, 2521386

2 Maha Gujarat Hospital, Nadiad 0268- 2523361, 2523362

3 Methodist Hospital, Nadiad 0268- 2550973

4 General Hospital, Kheda. 02694- 224932

KUTCH
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1 Civil Hospital, Bhuj

2 Rambaug Hospital, Bhuj

MEHSANA

1 Civil Hospital Mehsana 02762 – 221109

2 District Health Centre Mehsana

3 T. B. Hospital    Vijapur

4 Lions Hospital Mehsana 02762 - 251130

NAVSARI

1 Civil Hospital, Navsari City 02637 – 250389

2 Babu Hospital, Navsari

3 K.G.General Hospital, Shartedevi Road Navsari 256115 , 261351

4 Parsi General Hospital, Luncikul, Navsari 258021

5 Bhagwan Mahavir Jain Hospital, Ashanagar, Navsari

6 Amuta Hospital, Navsari

7 Anukur Hospital, Navsari

8 Aaradlana Hospital, Navsari

9 Gayati Hospital, Navsari

10 KDM Gohil Hospital, Dudhiya Taluka, Navsari 259225 , 259229

11 Kejal Hospital, Kaliyawadi Road, NH No.8, Navsari 236207

12 Kamdar Umiya Hospital, Navsari

13 Lions Hospital, Navsari 250390

14 Jaykishan Hospital, Navsari 02634 – 262649

15 Yashfin Hospital, Navsari 235725

PATAN

1 Civil Hospital, Patan 02766-33311

2 Civil Hospital, Sidhpur 02767-20086 / 10

3 Malik Hospital, Sidhpur

4 Ajani Hospital, Sidhpur

5 Ami Hospital, Sidhpur

6 Main District Health Center, Patan

7 Janata Hospital, Patan

8 Ayurvedik Hospital, Patan

 9 Bhartiya Arogya Nidhi,Patan

PORBANDAR
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1 Sahyog Hospital, Porbandar 0286- 2245525

2 Bhavsinghji Hospital, Porbandar 0286- 2240923

3 Rupariba Ladies Hospital, Porbandar 0286- 2246817

4 Asha Children Hospital, Porbandar 0286- 2246911

5 Siddhi Hospital, Porbandar 0286- 2246099

6 Royal Maternity Hospital, Porbandar 0286- 2246269

7 Lion's Medical Centre, Porbandar 0286- 2246906

8 Lohana Mahajan Hospital, Porbandar 0286- 2245248

9 V.V. Hospital, Porbandar 0286- 2241098

RAJKOT

1 Civil Hospital, Rajkot 0281 – 2440298

2 Doshi Hospital, Rajkot

3 Zanana Civil Hospital, Rajkot

4 Gondiya Hospital, Rajkot

5 Civil Hospital, Jetpur 220111 , 221772

6 Civil Hospital, Gondal 02825- 220031

7 Civil Hospital, Padadhari 233440

8 Padm Kunvarba Hospital , Rajkot 0281- 2227136 , 2571930

9 Govt. Hospital , Dhoraji 220139

10 General Hospital Morbi 230238

11 General Hospital Upleta 221462 , 221401

SABARKANTHA

1 General Hospital, Himatnagar

2 District Health Centre, Himatnagar

3 General Hospital, Bhiloda

4 Aryuvedik Hospital, Himatnagar

5 Aryuvedik Hospital, Idar

6 Aryuvedik Hospital, Prantij

7 Aryuvedik Hospital, Modasa

8 Aryuvedik Hospital

SURAT

1 Civil Hospital (New), Surat

2 Civil Hospital (Old), Surat

3 ESIC Hospital, Majura Gate, Surat
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4 Shree Mahavir Hospital, Surat

5 Sheth P.T. General Hospital, Surat

6 Seventh Day Hospital, Nanpura, Surat

7 Sanjeevani Hospital, Chalthan

8 Kribhco Township Hospital, Kawas

9 Ashaktashram Hospital, Rampura, Surat

10 Maskati Charitable Hospital, Surat

SURENDRANAGAR

1 Gandhi Hospital, Surendranagar 02752 – 222050

2 C.J.Hospital, Surendranagar 02752 – 220299

3 T.B.Hospital (C.U. Shah), Surendranagar 02752 – 256001

4 Shri Ram Hospital, Surendranagar 02752 – 225512

5 Govt. Hospital, Wadhwan 02752 – 243961

6 Govt. Hospital, Than 02751 – 220277

7 Govt. Hospital, Dhrandhra 02754 – 262637

8 Govt. Hospital, Chotila 02751 – 280422

9 Govt. Hospital, Bamanbore 02751 – 240383

10 Govt. Hospital, Sayla 02755 – 280642

11 E.S.I. Hospital

VADODARA

1 SSG Hospital, Vadodara 2424848

2 Bhailal Amin General Hospital, Vadodara 2285555

3 Shree Narhari Arogya Kentra, Vadodara 2794413

4 Railway Hospital, Vadodara 2641385

5 ESIC Hospital, Vadodara 2336421

6 Pramukhswami Hospital, Vadodara 2680313

7 Jalaram Hospital, Vadodara 2564785

8 Gujarat Refinery Medical Centre, Vadodara 2236154

9 IPCL Refinery, Vadodara 3067221

10 GSFL Refinery, Vadodara 2231342

11 Jamnabai Hospital, Vadodara 2517400

VALSAD

1 Civil Hospital, Valsad 242911

2 Municipality Hospital, Valsad 244286 , 244296 , ® 243583

3 Kasturba Hospital, Valsad 222481 , 244168



GUJARAT STATE INDUSTRIAL CHEMICAL DISASTER MANAGEMENT PLAN   167

SN NAME PHONE NO.

4 Govt. Staff Quarter Dispensary, Valsad 223846

5 Referral Hospital, Bhilad,

6
Mohanlal Daya Prasutigrah and General Hospital, Kila 

Pardi

7 Panchyat Dispensary, Umbargam

8 L. G.  Haria Hospital, GIDC, Vapi 2430654 , 2430206 , 2426153

9
Haria Nursing Home, Daman Road, Near Jayshree 

Cinema, Vapi.
2430654 , 2430206 , 2426153

10 Vapi General Hospital, Near Apasana Market, Vapi 2460003

11 ESIC Hospital, Chanod Naka, Vapi 2421802
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Table 22.  List of Community Health Centres in Gujarat
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Table 23.  List of Primary Health Centres in Gujarat
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SN NAME STD CODE OFFICE HOSPITAL
1. Ahmedabad Zone

1 Sola 79 27474355 27474359

2 M.H. Ahmedabad 79 25624583 25622485

3 Kheda 2684 224932 224838

4 Nadiad 268 2529074 2521386

5 Petlad 2697 224645 224422

6 Limbadi 2753 260164 260065

7 Surendranagar 2752 222052 222553

8 Dhrangadhra 2754 262637 222637

2. Gandhinagar Zone

9 Gandhinagar 79 23322733 23221913

10 Mahesana 2762 221784 221217

11 Visnagar 2765 221364 231283

12 Patan 2766 233311 232660

13 Unjha 2767 254029

14 Palanpur 2742 253083 251709

15 Deesa 2744 222500 222500

16 Himatnagar 2772 246618 241892

17 Bhiloda 2771 232027 232027

3. Vadodara Zone

18 Jamana, Vadodara 265 2517400 2518134

19 I.D. Vaodara 265 2460800 2465739

20 M.H. Vadodara 265 2461493

21 Lunavada 2674 250008 250008

22 Godhra 2672 242559 143192

23 Dahod 2673 246548 220029

24 Devgadh Baria 2678 220435 220220

25 Santrampur 2675 220046

26 Bharuch 2642 243515 241759

27 Rajpipla 2640 220030 224230

4. Surat Zone

28 Surat 261 2749311 2479610

29 Ahwa 2631 220205 220204

30 Valsad 2632 251744 251911

Table 24. Contact Information of Civil Hospitals in Municipal Corporations
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SN NAME STD CODE OFFICE HOSPITAL

31 Dharampur 2633 242044 242043

32 Navsari 2637 257001 257265

33 Vansda 2630 222248

5. Bhavnagar Zone

34 Sir T. Bhavnagar 278 427524 423250

35 Palitana 2848 252175 243075

36 Amreli 2792 222587 222113

37 Savarkundla 2845 242604 235011

38 Lathi 2793 240566

39 Junagadh 285 2620090 2651436

40 Porbandar 286 2242910 2240923

6. Rajkot Zone

41 P.K. Rajkot 281 2227136 2231460

42 G.T. Sheth, Rajkot

43 Morbi 2822 230203 230138

44 Jetpur 2823 220111 220111

45 Dhoraji 2824 220139

46 Gondal 2825 221762 220031

47 Upleta 2826 221482

48 Bhuj 2832 225054

49 M.H. Bhuj 2832 225054

50 Gandhidham 2836 220263

51 Mandvi Kutch 2834 223207 232232

52 Jamkhambhalia 2833 234704 255170

53 M.H. Jamnagar 288 2750218

7. Jamnagar Zone

 54
Guru Govindsinh Hospital 

(Emergency)
288 2661087

 55 Samarpan Hospital 288 25566423

 56 Mental Hospital 288 2712728

 57 Dental Hospital 288 2750218

 58 Ayurvedic Hospital 288 2550368

 59
City Dispensary - Ranjit 

Road
288 2676456

 60 Oswal Hospital 288 2676521
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SN EQUIPMENT
NAME OF 
SUPPLIER

ADDRESS PHONE FAX
LOCAL 
OFFICE

1

Sealf 

Contained 

Breathing 

Apparatus

M/S Vijay 

Sabre

35, Chandivali 

Village, Off 

Sakivihar Road, 

Mumbai-400072

022- 28518785
022- 28518773 & 

28528614

0265- 

3236515

2
Industrial Gas 

Mask

M/S Vijay 

Sabre

35, Chandivali 

Village, Off 

Sakivihar Road, 

Mumbai-400072

022- 28518785
022- 28518773 & 

28528614

0265- 

3236515

3
D type Suit 

(Pressure Suit)

Creative 

Engg. 

Bombay

Bhandup Ind. 

Estate, Unit No. 

8m, 3rd Floor, 

Pannalal Silk 

Mill Compound, 

L. B. S. Marg 

Bhandup(West).  

Mumbai – 400078

022 – 25900780 022- 26247286

4 Resuscitator
MSA India 

Ltd.

p.25, Transport 

Depot Road, 

Kolkata – 700088

033- 24494334 033- 24491368

5
Spare air 

Cylinder

M/S Vijay 

Sabre

35, Chandivali 

Village, Off 

Sakivihar Road, 

Mumbai-400072

022- 28518785
022- 28518773 & 

28528614

0265- 

3236515

Table 25.  Supplier of PPE and Other Safety and Response Related Equipments

SN NAME STD CODE OFFICE HOSPITAL

8. Junagadh Zone

 61
Urban Health Centre - 

Ambedkar Nagar
285 2651671 97277 02832

 62
Urban Health Centre - 

Dolatpara
285 2660874 97277 79137

 63
Urban Health Centre - 

Ganesh Nagar
285 2651231 97277 79138

 64
Urban Health Centre - 

Shanteshwar
285 610877 97277 02833

 65
Urban Health Centre - 

Timbavadi
285 2670104 97277 79139
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SN EQUIPMENT
NAME OF 
SUPPLIER

ADDRESS PHONE FAX
LOCAL 
OFFICE

6

Canister 

Mask & Spare 

Canistaer

MSA India 

Ltd.

p.25, Transport 

Depot Road, 

Kolkata – 700088

033- 24494334 033- 24491368

7 PVC Suit

Creative 

Engg. 

Bombay

Bhandup Ind. 

Estate, Unit No. 

8m, 3rd Floor, 

Pannalal Silk 

Mill Compound, 

L. B. S. Marg 

Bhandup(West).  

Mumbai – 400078

022 – 25900780 022- 26247286

8
PVC Hand 

Gloves

Creative 

Engg. 

Bombay

Bhandup Ind. 

Estate, Unit No. 

8m, 3rd Floor, 

Pannalal Silk 

Mill Compound, 

L. B. S. Marg 

Bhandup(West).  

Mumbai – 400078

022 – 25900780 022- 26247286

9
Asbestos Hand 

Gloves

Creative 

Engg. 

Bombay

Bhandup Ind. 

Estate, Unit No. 

8m, 3rd Floor, 

Pannalal Silk 

Mill Compound, 

L. B. S. Marg 

Bhandup(West).  

Mumbai – 400078

022 – 25900780 022- 26247286

10 Safety Goggles
MSA India 

Ltd.

p.25, Transport 

Depot Road, 

Kolkata – 700088

033- 24494334 033- 24491368

11 Safety Helmet
Concard aria 

pvt. Ltd.

3/373, Old 

Mahabalipuram 

Road, 

Mettukuppam, 

Chennai – 600096

044-24961717 044- 24961919

12 Safety Belts
Sure Safety 

Services

407/408, Saffron 

Complex, 

Fategang, Baroda

0265- 2750680 0265 - 2786329

13
Safety PVC 

Gumboots

MSA India 

Ltd.

p.25, Transport 

Depot Road, 

Kolkata – 700088

033- 24494334 033- 24491368
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SN EQUIPMENT
NAME OF 
SUPPLIER

ADDRESS PHONE FAX
LOCAL 
OFFICE

14
Explosive 

meter

MSA India 

Ltd.

p.25, Transport 

Depot Road, 

Kolkata – 700088

033- 24494334 033- 24491368

15 Oxygen meter
MSA India 

Ltd.

p.25, Transport 

Depot Road, 

Kolkata – 700088

033- 24494334 033- 24491368

16 Detector Tubes
MSA India 

Ltd.

p.25, Transport 

Depot Road, 

Kolkata – 700088

033- 24494334 033- 24491368

17

Chlorine / 

Ammonia / 

H2S/COH/ 

Hydrocarbons 

Pocket 

monitors

MSA India 

Ltd.

p.25, Transport 

Depot Road, 

Kolkata – 700088

033- 24494334 033- 24491368

18
Emergency 

Lamps

Sure Safety 

Services

407/408, Saffron 

Complex, 

Fategang, Baroda

0265- 2750680 0265 - 2786329

19
Portable Flame 

proof torches

Sure Safety 

Services

407/408, Saffron 

Complex, 

Fategang, Baroda

0265- 2750680 0265 - 2786329

20
Sound Level 

meter

Quality 

Services 

Baroda

28, Welcome 

Shopping Center.  

Opp. Punitnagar , 

Boroda-390015

0265- 2333597 0265- 2330640

21

Vibration 

Monitoring 

meter

Quality 

Services 

Baroda

28, Welcome 

Shopping Center.  

Opp. Punitnagar , 

Boroda-390015

0265- 2333597 0265- 2330640
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APPENDIX G:  OSHA STANDARD FOR HAZARDOUS 
WASTE OPERATIONS AND EMERGENCY RESPONSE

We have referenced OSHA standard 1910.120 for Hazardous waste operations and emergency response (HAZWOPER) as a 

resource to determine the requirements of the emergency response personnel for personal protective equipment criteria, 

training, equipments, and teaming arrangements.  Although the proposed standard is US based it can be suitably adopted 

in Indian context.  A web-link for HAZWOPER standard is provided in the main text whereas this appendix includes the 

PDF text from US Federal Register for easy reference.  HAZWOPER is included here only for ease of reference for those 

not having ease of internet access.
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Notice of Intention to Appear. In
instances where the information
contained in the submission dues not
justify the amount of time requested, a
more appropriate amount of time will be
allocated and the participant will be
notified of that fact prior to the informal
public hearings.

Any party who has not substantially
complied with the above requirement
may be limited to a ten-minute
presentation and may be requested to
return for questioning at a later time.

Any party who has not filed a notice of
intention to appear may be allowed to
testify, as time permits, at the discretion
of the Administrative Law judge, but will
not be allowed to question witnesses.

Notices of intention to appear,
testimony and evidence will be available
for inspection and copying at the Docket
Office, Docket S-760A, U.S. Department
of Labor, Occupational Safety and Health
Administration, Room N-3670,
200 Constitution Avenue, NW.,
Washington, DC 20210. (202) 523-7894.

Conduct of Hearings

The informal public hearings will
commence at 9:30 a.m. at the scheduled
locations with the resolution of any
procedural matters relating to the
proceeding.  The informal public hearing
will be presided over by an
Administrative Law Judge who will have
the power necessary and appropriate to
conduct a full and fair informal public
hearing as provided in 29 CFR Part 1911,
include the power to:

1. Regulate the course of the
proceedings;

2. To dispose of procedural requests,
objections and comparable matters;

3. To confine the presentation to the
matters pertinent to the issues raised;

4. To regulate the conduct of those
present at the informal public hearing by
appropriate means;

5. In the Judge's discretion, to question
and permit questioning of any witness;
and

6. In the Judge's discretion to keep the
record open for a reasonable time to
receive written information and
additional data, views, and arguments
from any person who has participated in
the oral proceedings.

Following the close of the informal
public hearing, the presiding
Administrative Law judge will certify the
record of the informal public hearing to
the Assistant Secretary of Labor for
Occupational Safety and Health.  The

notice of proposed rulemaking will be
reviewed in light of all testimony and
written submissions received as part of
the record, and the proposed standard will
be modified or a determination will be
made not to modify the proposed
standard based on the entire record of the
proceeding.

List of Subjects in 29 CFR Part 1910

Containers, Drums, Emergency
response, Flammable and combustible
liquids, Hazardous materials, Hazardous
substances, Hazardous wastes,
Incorporation by reference, Materials
handling and storage, Personal protective
equipment, Storage areas, Training,
Waste disposal.

Authority

This document has been prepared
under the direction of John A.
Pendergrass, Assistant Secretary of Labor
for Occupational Safety and Health, U.S.
Department of Labor, 200 Constitution
Avenue NW., Washington, DC 20210.
Pursuant to section 126 of the Superfund
Amendments and Reauthorization Act of
1986 (Pub. L. 99-499), sections 6 and 8
of the Occupational Safety and Health
Act of 1970 (29 U.S.C. 655, 657),
section 4 of the Administrative
Procedures Act (5 U.S.C. 553), 29 CFR
Part 1911 and Secretary of Labor's Order
9-83 (48 FR 35736), it is proposed to
amend 29 CFR Part 1910 by revising
§ 1910.120, Hazardous Waste
Operations, as set forth below.

Signed at Washington, DC this 5th day
of August 1987.

John A. Pendergrass,
Assistant Secretary of Labor.

For the reasons set out in the preamble,
Title 29, Part 1910, of the Code of
Federal Regulations is amended as
follows:

PART 1910—OCCUPATIONAL
SAFETY AND HEALTH
STANDARDS

1. The authority citation for Subpart H
of Part 1910 is proposed to be amended
by adding the following citation:
Authority:
*          *          *          *          *

Section 1910.120 is issued under the authority of
Section 126 of the Superfund Amendments and
Reauthorization Act of 1986 (Pub. L. 99-499),
Sections 6 and 8 of the Occupational Safety and
Health Act of 1970 (29 U.S.C. 655, 657), sections 3
and 4 of the Administrative Procedure Act (5 U.S.C.
552(a), 553), 29 CFR Part 1911 and Secretary of
Labor's Order 9-83 (48 FR 35736).

2. Section 1910.120 of Title 29 of the
Code of Federal Regulations is proposed
to be revised to read as follows:

§ 1910.120   Hazardous waste
operations and emergency response.

(a) Scope, application, and
definitions—(1) Scope for operations
other than emergency response. This
section covers employers and employees
engaged in the following operations:

(i) Operations involving hazardous
substances that are conducted under the
Comprehensive Environmental Response,
Compensation, and Liability Act of 1980
as amended (42 U.S.C. 9601 et seq.)
(CERCLA), including initial
investigations at CERCLA sites before
the presence or absence of hazardous
substances has been ascertained;

(ii) Clean-up operations involving
major corrective actions conducted under
the Resource Conservation and Recovery
Act of 1978 as amended (42 U.S.C. 6901
et seq.) (RCRA);

(iii) Operations at hazardous waste
sites that have been designated for clean-
up by state or local governmental
authorities: and

(iv) Storage, treatment, and disposal
facilities involving hazardous wastes
regulated under 40 CFR Parts 264 and
265 pursuant to RCRA; and

(2) Scope for emergency response
operations.  This section also covers
employers whose employees have a
reasonable possibility of engaging in
emergency response operations for
releases of, or substantial threats of
releases of, hazardous substances without
regard to the location of the hazard.

(3) Application.  (i) All requirements
of Part 1910 and Part 1926 of Title 29 of
the Code of Federal Regulations apply
pursuant to their terms to hazardous
waste operations whether covered by this
section or not.  In addition, the provisions
of this section apply to operations
covered by this section.  If there is a
conflict or overlap, the provision more
protective of employee safety and health
shall apply without regard to 29 CFR
1910.5(c)(1).

(ii) All paragraphs of this section
except paragraph (o) apply to operations
involving hazardous substances
conducted under CERCLA, major
corrective actions taken in clean-up
operations under RCRA, and hazardous
waste operations that have been
designated for clean-up by state or local
governmental authorities.

(iii) Only the requirements of
paragraphs (1) and (o) of this section
apply to those operations involving
hazardous waste treatment, storage, and

192 GUJARAT STATE INDUSTRIAL CHEMICAL DISASTER MANAGEMENT PLAN
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disposal facilities regulated under 40 CFR
Parts 264 and 265.

Exceptions:  For small quantity generators and
generators with less than 90 days accumulation of
hazardous wastes who have emergency response
teams that respond to releases of, or substantial
threats of releases of, hazardous substances, only
paragraph (l) is applicable.  Small quantity generators
and generators with less than 90 days accumulation of
hazardous wastes who do not have emergency
response teams that respond to releases of, or
substantial threats of releases of, hazardous
substances are exempt from the regulations of this
section.

(iv) Paragraph (l) of this section
applies to all emergency response
operations for releases of, or substantial
threats of releases of, hazardous
substances including those releases of or
substantial threats of releases that occur
at worksites other than those sites
identified in paragraphs (a)(2)(i) through
(a)(2)(iii) of this section.

(4) Definitions. "Buddy system" means
a system of organizing employees into
work groups in such a manner that each
employee of the work group is designated
to observe the activities of at least one
other employee in the work group.  The
purpose of the buddy system is to provide
rapid assistance to those other employees
in the event of an emergency.

"Decontamination" means the removal
of hazardous substances from employees
and their equipment to the extent
necessary to preclude the occurrence of
foreseeable adverse health affects.

"Emergency response" means a
coordinated response effort by employees
from outside the immediate release area
or by outside responders (i.e., mutual-aid
groups, local fire departments, etc.) to an
occurrence which results, or is likely to
result, in an uncontrolled release of a
hazardous substance.  Responses to
incidental releases of hazardous
substances where the substance can be
absorbed, neutralized, or otherwise
controlled at the time of release by
employees in the immediate release area
are not considered to be emergency
responses within the scope of this
standard.  Responses to releases of
hazardous substances where the
concentration of a hazardous substance is
below the established permissible
exposure limits established in this
standard are not considered to be
emergency responses.

"Established exposure levels" means
the inhalation or dermal permissible
exposure limit specified in 29 CFR
Part 1910, Subpart Z; or if none is
specified, the exposure limits in "NIOSH
Recommendations for Occupational
Health Standards" dated 1986
incorporated by reference, or if neither of
the above is specified, the standards

specified by the American Conference of
Governmental Industrial Hygienists in
their publication "Threshold Limit Values
and Biological Exposure Indices for
1986-87" dated 1986 incorporated by
reference. The two documents
incorporated by reference are available
for purchase from the following:

NIOSH, Publications Dissemination,
Division of Standards Development
and Technology Transfer, National
Institute for Occupational Safety and
Health, 4676 Columbia Parkway,
Cincinnati, OH 45226, (513)
841-4287.

American Conference of Governmental
Industrial Hygienists, 6500 Glenway
Ave., Building D-7, Cincinnati, OH
45211-4438, (513) 661-7881

and are available for inspection and
copying at the OSHA Docket Office,
Docket No. S-760, Room N-3671,
200 Constitution Ave., NW., Washington,
DC 20210.

"Facility" means (A) any building,
structure, installation, equipment, pipe or
pipeline (including any pipe into a sewer
or publicly owned treatment works), well,
pit, pond, lagoon, impoundment, ditch,
storage container, motor vehicle, rolling
stock, or aircraft, or (B) any site or area
where a hazardous substance has been
deposited, stored, disposed of, or placed,
or otherwise come to be located; but does
not include any consumer product in
consumer use or any vessel.

"Hazardous materials (HAZMAT)
team" means an organized group of
employees, designated by the employer,
who are knowledgeable and specifically
trained and skilled to handle and control
leaking containers or vessels, use and
select special chemical protective
clothing and perform other duties
associated with accidental releases of
hazardous substances.  The team
members perform responses to releases of
hazardous substances for the purpose of
control or stabilization of the release.  A
HAZMAT team is not a fire brigade nor
is a typical fire brigade a HAZMAT
team.  A HAZMAT team, however, may
be a separate component of a fire brigade.

"Hazardous substance" means any
substance designated or listed under (A)
through (D) below, exposure to which
results or may result in adverse affects on
the health or safety of employees:

(A) Any substance defined under
section 101(14) of CERCLA;

(B) Any biological agent and other
disease-causing agent as defined in
section 104 (33) of CERCLA;

(C) Any substance listed by the U.S.
Department of Transportation as
hazardous materials under 49 CFR
172.101 and appendices; and

(D) Hazardous waste.

"Hazardous waste" means (A) a waste
or combination of wastes as defined in
40 CFR 261.3, or (B) those substances
defined in 49 CFR 171.8.

"Hazardous-waste operation" means
any operation conducted within the scope
of this standard involving employee
exposure to hazardous wastes, hazardous
substances, or any combination of
hazardous wastes and hazardous
substances.

"Hazardous waste site" or "site" means
any facility or location within the scope
of this standard at which hazardous waste
operations take place.

''Health hazard" means a chemical,
mixture of chemicals or a pathogen for
which there is statistically significant
evidence based on at least one study
conducted in accordance with established
scientific principles that acute or chronic
health effects may occur in exposed
employees.  The term "health hazard"
includes chemicals which are
carcinogens, toxic or highly toxic agents,
reproductive toxins, irritants, corrosives,
sensitizers, hepatotoxins, nephrotoxins,
neurotoxins, agents which act on the
hematopoietic system, and agents which
damage the lungs, skin, eyes, or mucous
membranes. Further definition of the
terms used above can be found in
Appendix A to 29 CFR 1910.1200.

"IDLH" or "Immediately dangerous to
life or health" means an atmospheric
concentration of any toxic, corrosive or
asphyxiant substance that poses an
immediate threat to life or would cause
irreversible or delayed adverse health
effects or would interfere with an
individual's ability to escape from a
dangerous atmosphere.

"Oxygen deficiency" means that
concentration of oxygen by volume
below which air supplying respiratory
protection must be provided.  It exists in
atmospheres where the percentage of
oxygen by volume is less than
19.5 percent oxygen.

"Permissible exposure limit" means the
inhalation or dermal permissible exposure
limit specified in 29 CFR Part 1910,
Subpart Z.

"Post emergency response" means that
portion of an emergency response
performed after the immediate threat of a
release has been stabilized or eliminated
and clean-up of the site has begun.  If
post emergency response is performed by
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an employer's own employees as a
continuation of initial emergency
response, it is considered to be part of the
initial response and not post emergency
response.

"Qualified person" means a person
with specific training, knowledge and
experience in the area for which the
person has responsibility.

"Site safety and health supervisor (or
official)" means the individual located on
a hazardous waste site who is responsible
to the employer and has the authority and
knowledge necessary to implement the
site safety and health plan and verify
compliance with applicable safety and
health requirements.

"Small quantity generator" means a
generator of hazardous wastes who in any
calendar month generates no more than
1000 kilograms (2210 pounds) of
hazardous waste in that month.

(b) General requirements—(1) Safety
and health program—(i) General.
Employers shall develop and implement a
written safety and health program for
their employees involved in hazardous
waste operations.  The program shall be
designed to identify, evaluate, and control
safety and health hazards and provide for
emergency response for hazardous waste
operations. The program shall incorporate
as separate chapter the following:

(A) Organizational structure chapter;

(B) A comprehensive workplan
chapter; and

(C) A site-specific safety and health
plan chapter.

(ii) Organizational structure chapter.

(A) The organizational structure chapter
shall establish the specific chain of
command and specify the overall
responsibilities of supervisors and
employees.  It shall include at a
minimum, the following elements:

(1) A general supervisor who has the
responsibility and authority to direct all
hazardous waste operations.

(2) A site safety and health supervisor
who has the responsibility and authority
to develop and implement the site safety
and health plan and verify compliance.

(3) All other personnel needed for
hazardous waste site operations and
emergency response and their general
functions and responsibilities.

(4) The lines of authority,
responsibility, and communication.

(B) The organizational structure shall
be reviewed and updated as necessary to
reflect the current status of waste site
operations.

(C) The original organizational
structure plan and any changes to the
overall organizational structure shall be
made available to all affected employees.

(iii) Comprehensive workplan chapter.
The comprehensive workplan chapter
shall address the tasks and objectives of
site operations and the logistics and
resources required to reach those tasks
and objectives.

(A) The comprehensive workplan shall
address anticipated clean-up activities as
well as normal operating procedures.

(B) The comprehensive workplan shall
define work tasks and objectives and
identify the methods for accomplishing
those tasks and objectives.

(C) The comprehensive workplan shall
establish personnel requirements for
implementing the plan.

(D) The comprehensive workplan shall
provide for the implementation of the
training required in paragraph (e) of this
section.

(E) The comprehensive workplan shall
provide for the implementation of the
required informational programs required
in paragraph (i) of this section.

(F) The comprehensive workplan shall
provide for the implementation of the
medical surveillance program described
in paragraph (f) of this section.

(iv) Site-specific safety and health plan
chapter.  The site safety and health plan,
which is part of the overall safety and
health program shall be available on the
site for inspection by employees, their
designated representatives, and OSHA
personnel, shall address the safety and
health hazards of each phase of site
operation; and include the requirements
and procedures for employee protection.

(A) The site safety and health plan, as
a minimum, shall address the following:

(1) Names of key personnel and
alternates responsible for site safety and
health, including a site safety and health
supervisor.

(2) A safety and health risk or hazard
analysis for each site task and operation
found in the workplan.

(3) Employee training assignments to
assure compliance with paragraph (e) of
this section.

(4) Personal protective equipment to be
used by employees for each of the site
tasks and operations being conducted as
required by the personal protective
equipment program in paragraph (g)(5) of
this section.

(5) Medical surveillance requirements
in accordance with the program in
paragraph (f) of this section.

(6) Frequency and types of air
monitoring, personnel monitoring, and
environmental sampling techniques and
instrumentation to be used including
methods of maintenance and calibration
of monitoring and sampling equipment to
be used.

(7) Site control measures in accordance
with the site control program required in
paragraph (d) of this section.

(8) Decontamination procedures in
accordance with paragraph (k) of this
section.

(9) An emergency response plan
meeting the requirements of
paragraphs (l)(1)(i) and (l)(1)(ii) of this
section for safe and effective responses to
emergencies, including the necessary PPE
and other equipment.

(10) Confined space entry procedures.

(B) Pre-entry briefings shall be held
prior to initiating any site activity and at
such other times as necessary to ensure
that employees are apprised of the site
safety and health plan and that this plan is
being followed.

(C) Inspections shall be conducted by
the site safety and health supervisor or, in
the absence of that individual, another
individual acting on behalf of the
employer as necessary to determine the
effectiveness of the site safety and health
plan.  Any deficiencies in the
effectiveness of the site safety and health
plan shall be corrected by the employer.

(11) When major spills may be
anticipated due to the type of work
involved, a spill containment program
meeting the requirements of
paragraph (j)(1) of this section shall be
included.

(2) Site excavation. Site excavations
created during initial site preparation or
during hazardous waste operations shall
be shored or sloped as appropriate to
prevent accidental collapse in accordance
with Subpart P of 29 CFR Part 1926.

(3) Contractors and sub-contractors.
(i) An employer who retains contractor or
sub-contractor services for work in
hazardous waste operations shall inform
those contractors, sub-contractors, or
their representatives of any potential fire,
explosion, health, safety or other hazards
of the hazardous waste operation that
have been identified by the employer
including the employer's information
program.

(ii) The safety and health program
required in paragraph (b)(1) of this
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section shall be made available to any
subcontractor or its representative who
will be involved with the hazardous waste
operation and employees, their designated
representatives, and OSHA personnel.

(c) Site characterization and analysis.
Hazardous waste sites shall be evaluated
in accordance with this paragraph to
identify specific site hazards and to
determine the appropriate safety and
health control procedures needed to
protect employees from the identified
hazards.

(1) A preliminary evaluation of a site's
characteristics shall be performed prior to
site entry by a qualified person in order to
aid in the selection of appropriate
employee protection methods prior to site
entry.  Immediately after initial site entry,
a more detailed evaluation of the site's
specific characteristics shall be performed
by a qualified person in order to further
identify existing site hazards and to
further aid in the selection of the
appropriate engineering controls and
personal protective equipment for the
tasks to be performed.

(2) All suspected conditions that may
pose inhalation or skin absorption hazards
that are immediately dangerous to life or
health (IDLH) or other conditions that
may cause death or serious harm, shall be
identified during the preliminary survey
and evaluated during the detailed survey.
Examples of such hazards include, but are
not limited to, confined space entry,
potentially explosive or flammable
situations, visible vapor clouds, or areas
where biological indicators such as dead
animals or vegetation are located.

(3) The following information to the
extent available shall be obtained by the
employer prior to allowing employees to
enter a site:

(i) Location and approximate size of
the site.

(ii) Description of the response activity
and/or the job task to be performed.

(iii) Duration of the planned employee
activity.

(iv) Site topography.

(v) Site accessibility by air and roads.

(vi) Pathways for hazardous substance
dispersion.

(vii) Present status and capabilities of
emergency response teams that would
provide assistance to hazardous waste
clean-up site employees at the time of an
emergency.

(viii) Hazardous substances and health
hazards involved or expected at the site
and their chemical and physical
properties.

(4) Personal protective equipment
(PPE) shall be provided and used during
initial site entry in accordance with the
following requirements:

(i) Based upon the results of the
preliminary site evaluation, an ensemble
of PPE shall be selected and used during
initial site entry which will provide
protection to a level of exposure below
established permissible exposure limits
for known or suspected hazardous
substances and health hazards, and which
will provide protection against other
known and suspected hazards identified
during the preliminary site evaluation.

(ii) During initial site entry an escape
self-contained breathing apparatus of at
least five minutes' duration shall be
carried by employees or kept available at
their immediate work station if positive-
pressure self-contained breathing
apparatus is not used as part of the entry
ensemble.

(iii) If the preliminary site evaluation
does not produce sufficient information to
identify the hazards or suspected hazards
of the site, an ensemble providing
protection equivalent to Level B PPE
shall be provided as minimum protection,
and direct reading instruments shall be
used as appropriate for identifying IDLH
conditions. (See Appendix B for a
description of Level B hazards and the
requirements for Level B protective
equipment.)

(iv) Once the hazards of the site have
been identified, the appropriate PPE shall
be selected and used in accordance with
paragraph (g) of this section.

(5) The following monitoring shall be
conducted during initial site entry when
the site evaluation produces information
that shows the potential for ionizing
radiation or IDLH conditions, or when
the site information is not sufficient to
reasonably eliminate these possible
conditions:

(i) Monitoring for hazardous levels of
ionizing radiation.

(ii) Monitoring the air with appropriate
test equipment for IDLH and other
conditions that may cause death or
serious harm (combustible or explosive
atmospheres, oxygen deficiency, toxic
substances).

(iii) Visually observing for signs of
actual or potential IDLH or other
dangerous conditions.

(6) Once the presence and
concentrations of specific hazardous
substances and health hazards have been
established, the risks associated with
these substances shall be identified.
Employees who will be working on the

site shall be informed of any risks that
have been identified.  In situations
covered by the Hazard Communication
Standard, 29 CFR 1910.1200, training
required by that standard need not be
duplicated.
Note.—Risks to consider include, but are not limited
to:

a. Exposures exceeding the appropriate
established Permissible Exposure Limits (PELs),
Threshold Limit Values (TLVs), or Recommended
Exposure Limits (RELs), etc.

b. IDLH Concentrations.

c. Potential Skin Absorption and Irritation
Sources.

d. Potential Eye Irritation Sources.

e. Explosion Sensitivity and Flammability Ranges.

(7) Any information concerning the
chemical, physical, and toxicologic
properties of each substance known or
expected to be present on site that is
available to the employer and relevant to
the duties an employee is expected to
perform shall be made available to the
affected employees prior to the
commencement of their work activities.

(8) An ongoing air monitoring program
in accordance with paragraph (h) of this
section shall be implemented after site
characterization has determined the site is
safe for the start-up of operations.

(d) Site control. Appropriate site
control procedures shall be implemented
before clean-up work begins to control
employee exposure to hazardous
substances.

(1) A site control program for
protecting employees which is part of the
employer's safety and health program
required in paragraph (b) of this section
shall be developed during the planning
stages of a hazardous waste operation
clean-up and modified as necessary as
new information becomes available.

(2) The site control program shall, as a
minimum, include: A site map; site work
zones: the use of a "buddy system"; site
communications; the standard operating
procedures or safe work practices; and
identification of the nearest medical
assistance.

(e) Training. Initial or review training
meeting the requirements of this
paragraph shall be provided to employees
before they are permitted to engage in
hazardous waste operations that could
expose them to hazardous substances,
safety, or health hazards.

(1) All employees (such as but not
limited to equipment operators and
general laborers) exposed to hazardous
substances, health hazards, or safety
hazards shall be thoroughly trained in the
following:
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(i) Names of personnel and alternates
responsible for site safety and health;

(ii) Safety, health and other hazards
present on the site;

(iii) Use of personal protective
equipment:

(iv) Work practices by which the
employee can minimize risks from
hazards;

(v) Safe use of engineering controls
and equipment on the site;

(vi) Medical surveillance requirements
including recognition of symptoms and
signs which might indicate overexposure
to hazards; and

(vii) The contents of paragraphs (7)
through (10) of the site safety and health
plan set forth in paragraph (b)(1)(iv)(A)
of this section.

(2) All employees shall at the time of
job assignment receive a minimum of
40 hours of initial instruction off the site,
and a minimum of three days of actual
field experience under the direct
supervision of a trained, experienced
supervisor. Workers who may be exposed
to unique or special hazards shall be
provided additional training. The level of
training provided shall be consistent with
the employee's job function and
responsibilities.

(3) On-site management and
supervisors directly responsible for, or
who supervise employees engaged in,
hazardous waste operations shall receive
training as provided in paragraph (e)(1)
and (e)(2) of this section, and at least
eight additional hours of specialized
training at the time of job assignment on
such topics as, but not limited to, the
employer's safety and health program and
the associated employee training
program, personal protective equipment
program, spill containment program, and
health hazard monitoring techniques.

(4) Trainers shall be qualified to
instruct employees about the subject
matter that is being presented in training.

Note.—Trainers can show their qualifications by
having the knowledge or training equivalent to a level
of training higher than the level they are presenting.
This may be shown by academic degrees, training
courses completed and/or work experience.

(5) Employees shall not be permitted to
participate in field activities until they
have been trained to a level required by
their job function and responsibility.

(6) Employees and supervisors that
have received and successfully completed
the training and field experience specified
in paragraphs (e)(1), (e)(2) and (e)(3) of
this section shall be certified by their
instructor as having completed the
necessary training. A written certificate

shall be given to each person so certified.
Any person who has not been so certified
nor meets the requirements of paragraph
(e)(9) of this section shall be prohibited
from engaging in hazardous waste
operations.

(7) Employees who are engaged in
responding to hazardous emergency
situations at hazardous waste clean-up
sites that may expose them to hazardous
substances shall be trained in how to
respond to expected emergencies.

(8) Employees specified in
paragraph (e)(1), and managers and
supervisors specified in paragraph (e)(3)
of this section, shall receive eight hours
of refresher training annually on the items
specified in paragraph (e)(1) and/or (e)(3)
of this section and other relevant topics.

(9) Employers who can show that an
employee's work experience and/or
training has resulted in initial training
equivalent to that training required in
paragraphs (e)(1), (e)(2), and (e)(3) of
this section shall not be required to
provide the initial training requirements
of those paragraphs.  Equivalent training
includes the training that existing
employees might have already received
from actual site work experience.

(f) Medical surveillance. Medical
surveillance shall be provided in
accordance with this paragraph for
employees exposed or potentially
exposed to hazardous substances or
health hazards or who wear respirators.

(1) Employees covered.  A medical
surveillance program which is part of the
employer's safety and health program
required in paragraph (b) of this section
or required in paragraphs (l)(4) or (o)(3)
of this section, shall be instituted by the
employer for:

(i) All employees who are or may be
exposed to hazardous substances or
health hazards at or above the established
exposure levels for these substances,
without regard to the use of respirators,
for 30 days or more a year.

(ii) All employees who wear a
respirator for 30 days or more a year or as
required by § 1910.134.

(iii) All employees who are injured due
to overexposure from an emergency
incident involving hazardous substances
or health hazards.

(2) Frequency of medical examinations
and consultations. Medical examinations
and consultations shall be made available
by the employer to each employee
covered under paragraph (f)(1) of this
section on the following schedules:

(i) For employees covered under
paragraphs (f)(1)(i) and (f)(1)(ii):

(A) Prior to assignment;
(B) At least once every twelve months

for each employee covered;

(C) At termination of employment or
reassignment to an area where the
employee would not be covered if the
employee has not had an examination
within the last six months;

(D) As soon as possible upon
notification by an employee that the
employee has developed signs or
symptoms indicating possible
overexposure to hazardous substances or
health hazards or that the employee has
been exposed above the established
exposure levels in an emergency
situation;

(E) At more frequent times, if the
examining physician determines that an
increased frequency of examination is
medically necessary.

(ii) For employees covered under
paragraph (f)(1)(iii) and for all employees
who may have been exposed during an
emergency incident to hazardous
substances at concentrations above the
established exposure levels without the
necessary personal protective equipment
being used:

(A) As soon as possible following the
emergency incident;

(B) Additional times, if the examining
physician determines that follow-up
examinations or consultations are
medically necessary.

(3) Content of medical examinations
and consultations. (i) Medical
examinations required by paragraph (f)(2)
of this section shall include a medical and
work history (or updated history if one is
in the employee's file with special
emphasis on symptoms related to the
handling of hazardous substances and
health hazards, and to fitness for duty
including the ability to wear any required
PPE under conditions (i.e., temperature
extremes) that may be expected at the
work site.

(ii) The content of medical
examinations or consultations made
available to employees pursuant to
paragraph (f) shall be determined by the
examining physician.

(4) Examination by a physician and
costs. All medical examinations and
procedures shall be performed by or
under the supervision of a licensed
physician, and shall be provided without
cost to the employee, without loss of pay,
and at a reasonable time and place.

(5) Information provided to the
physician. The employer shall provide
one copy of this standard and its
appendices to the examining physician,
and in addition the following for each
employee:

(i) A description of the employee's
duties as they relate to the employee's
exposures.
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(ii) The employee's exposure levels or
anticipated exposure levels.

(iii) A description of any personal
protective equipment used or to be used.

(iv) Information from previous medical
examinations of the employee which is
not readily available to the examining
physician.

(v) Information required by
§ 1910.134.

(6) Physician’s written opinion. (i) The
employer shall obtain and furnish the
employee with a copy of a written
opinion from the examining physician
containing the following:

(A) The results of the medical
examination and tests if requested by the
employee.

(B) The physician's opinion as to
whether the employee has any detected
medical conditions which would place the
employee at increased risk of material
impairment of the employee's health from
work in hazardous waste operations or
emergency response, or from respirators
used as required by § 1910.134.

(C) The physician's recommended
limitations upon the employee's assigned
work.

(D) A statement that the employee has
been informed by the physician of the
results of the medical examination and
any medical conditions which require
further examination or treatment.

(ii) The written opinion obtained by
the employer shall not reveal specific
findings or diagnoses unrelated to
occupational exposure.

(7) Recordkeeping. (i) An accurate
record of the medical surveillance
required by paragraph (f) of this section
shall be retained.  This record shall be
retained for the period specified and meet
the criteria of 29 CFR 1910.20.

(ii) The record required in
paragraph (f)(7)(i) of this section shall
include at least the following information:

(A) The name and social security
number of the employee;

(B) Physicians' written opinions,
recommended limitations, and results of
examinations and tests;

(C) Any employee medical complaints
related to exposure to hazardous
substances;

(D) A copy of the information
provided to the examining physician by
the employer, with the exception of the
standard and its appendices.

(g) Engineering controls, work
practices, and personal protective
equipment for employee protection.
Engineering controls, work practices,
personal protective equipment, or a
combination of these shall be
implemented in accordance with this
paragraph to protect employees from

exposure to hazardous substances and
health hazards.

(1) Engineering controls, work
practices and PPE for substance
regulated in Subpart Z. (i) Engineering
controls and work practices shall be
instituted to reduce and maintain
employee exposure to or below the
permissible exposure limits for
substances regulated by 29 CFR
Part 1910, Subpart Z, except to the extent
that such controls and practices are not
feasible.

Note.—Engineering controls which may be
feasible include the use of pressurized cabs or control
booths on equipment, and/or the use of remotely
operated material handling equipment. Work
practices which may be feasible are removing all
non-essential employees from potential exposure
during opening of drums, wetting down dusty
operations and locating employees upwind of
possible hazards.

(ii) Whenever engineering controls and
work practices are not feasible, PPE shall
be used to reduce and maintain employee
exposures to or below the permissible
exposure limits or dose limits for
substances regulated by 29 CFR Part
1910, Subparts G and Z.

(iii) The employer shall not implement
a schedule of employee rotation as a
means of compliance with permissible
dose limits except when there is no other
feasible way of complying with the
airborne or dermal dose limits for
ionizing radiation.

(2) Engineering controls, work
practices, and personal protective
equipment for substances not regulated in
Subpart Z. An appropriate combination of
engineering controls, work practices, and
personal protective equipment shall be
established to reduce and maintain
employee exposure to or below
appropriate exposure levels for hazardous
substances and health hazards not
regulated by 29 CFR Part 1910,
Subparts G and Z taking into account the
established exposure levels.

(3) Personal protective equipment
selection. (i) Personal protective
equipment (PPE) shall be selected and
used which will protect employees from
the hazards and potential hazards they are
likely to encounter as identified during
the site characterization and analysis.

(ii) Personal protective equipment
selection shall be based on an evaluation
of the performance characteristics of the
PPE relative to the requirements and
limitations of the site, the task-specific
conditions and duration, and the hazards
and potential hazards identified at the
site.

(iii) Positive pressure self-contained
breathing apparatus or positive pressure
air-line respirators equipped with an

escape air supply, shall be used in IDLH
conditions.

(iv) Totally-encapsulating chemical
protective suits (Protection equivalent to
Level A protection as specified in
Appendix B) shall be used in conditions
where skin absorption of a hazardous
substance may result in an IDLH
situation.

(v) The level of protection provided by
PPE selection shall be increased when
additional information on site conditions
show that increased protection is
necessary to reduce employee exposures
below established permissible exposure
limits for hazardous substances and
health hazards. (See Appendix B for
guidance on selecting PPE ensembles.)

Note.—The level of employee protection
provided may be decreased when additional
information or site conditions show that decreased
protection will not result in increased hazardous
exposures to employees.

(vi) Personal protective equipment
shall be selected and used to meet the
requirements of 29 CFR Part 1910,
Subpart I, and additional requirements
specified in this section.

(4) Totally-encapsulating chemical
protective suits. (i) Totally-encapsulating
suit materials used for Level A protection
shall protect employees from the
particular hazards which are identified
during site characterization and analysis.

(ii) Totally-encapsulating suits shall be
capable of maintaining positive air
pressure. (See Appendix A.)

(iii) Totally-encapsulating suits shall be
capable of preventing inward test gas
leakage of more than 0.5 percent. (See
Appendix A.)

(5) Personal protective equipment
(PPE) program. A written personal
protective equipment program, which is
part of the employer's safety and health
program required in paragraph (b) of this
section or required in paragraph (1)(4) of
this section, shall be established for
hazardous waste operations which shall
be part of the site-specific safety and
health plan. The PPE program shall
address the following elements:

(i) Site hazards,
(ii) PPE selection,
(iii) PPE use,
(iv) Work mission duration,
(v) PPE maintenance and storage,
(vi) PPE decontamination,
(vii) PPE training and proper fitting,
(viii) PPE donning and doffing

procedures,
(ix) PPE inspection,
(x) PPE in-use monitoring,
(xi) Evaluation of the effectiveness of

the PPE program, and
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(xii) Limitations during temperature
extremes, and other appropriate medical
considerations.

(h) Monitoring. Monitoring shall be
performed in accordance with this
paragraph to assure proper selection of
engineering controls, work practices and
personal protective equipment so that
employees are not exposed to levels
which exceed established permissible
exposure limits for hazardous substances.

(1) Air monitoring shall be used to
identify and quantify airborne levels of
hazardous substances and health hazards
in order to determine the appropriate
level of employee protection needed on
site.

(2) Upon initial entry, representative air
monitoring shall be conducted to identify
any IDLH condition, exposure over
established exposure levels, exposure
over a radioactive material's dose limits
or other dangerous condition such as the
presence of flammable atmospheres or
oxygen-deficient environments.

(3) Periodic monitoring shall be
conducted when the possibility of an
IDLH condition or flammable
atmosphere has developed or when there
is indication that exposures may have
risen since prior monitoring. Situations
where it shall be considered whether the
possibility that exposures have risen are
when:

(i) Work begins on a different portion
of the site.

(ii) Contaminants other than those
previously identified are being handled.

(iii) A different type of operation is
initiated (e.g., drum opening as opposed
to exploratory well drilling).

(iv) Employees are handling leaking
drums or containers or working in areas
with obvious liquid contamination (e.g., a
spill or lagoon).

(v) A sufficient reasonable interval has
passed so that exposures may have
significantly increased.

(4) After hazardous waste clean-up
operations commence, the employer shall
monitor those employees likely to have
the highest exposures to hazardous
substances and health hazards likely to be
present above established permissible
exposure limits by using personal
sampling frequently enough to
characterize employee exposures.  The
employer may utilize a representative
sampling approach by documenting that
the employees and chemicals chosen for
monitoring are based on the criteria stated
above.

Note.— it is not required to monitor employees
engaged in site characterization operations covered
by paragraph (c) of this section.

(i) Informational programs.
Employers shall develop and implement a
program, which is part of the employer's
safety and health program required in
paragraph (b) of this section, to inform
employees, contractors, and
subcontractors (or their representative)
actually engaged in hazardous waste
operations of the nature, level and degree
of exposure likely as a result of
participation in such hazardous waste
operations.  Employees, contractors and
subcontractors working outside of the
operations part of a site are not covered
by this standard.

(j) Handling drums and containers.
Hazardous substances and contaminated
soils, liquids, and other residues shall be
handled, transported, labeled, and
disposed of in accordance with this
paragraph.

(1) General.  (i) Drums and containers
used during the clean-up shall meet the
appropriate DOT, OSHA, and EPA
regulations for the wastes that they
contain.

(ii) When practical, drums and
containers shall be inspected and their
integrity shall be assured prior to being
moved.  Drums or containers that cannot
be inspected before being moved because
of storage conditions (i.e., buried beneath
the earth, stacked behind other drums,
stacked several tiers high in a pile, etc.)
shall be moved to an accessible location
and inspected prior to further handling.

(iii) Unlabelled drums and containers
shall be considered to contain hazardous
substances and handled accordingly until
the contents are positively identified and
labeled.

(iv) Site operations shall be organized
to minimize the amount of drum or
container movement.

(v) Prior to movement of drums or
containers, all employees exposed to the
transfer operation shall be warned of the
potential hazards associated with the
contents of the drums or containers.

(vi) U.S. Department of Transportation
specified salvage drums or containers and
suitable quantities of proper absorbent
shall be kept available and used in areas
where spills, leaks, or ruptures may
occur.

(vii) Where major spills may occur, a
spill containment program, which is part
of the employer's safety and health
program required in paragraph (b) of this
section, shall be implemented to contain
and isolate the entire volume of the
hazardous substance being transferred.

(viii) Drums and containers that cannot
be moved without rupture, leakage, or

spillage shall be emptied into a sound
container using a device classified for the
material being transferred.

(ix) A ground-penetrating system or
other type of detection system or device
shall be used to estimate the location and
depth of buried drums or containers.

(x) Soil or covering material shall be
removed with caution to prevent drum or
container rupture.

(xi) Fire extinguishing equipment
meeting the requirements of 29 CFR
Part 1910, Subpart L, shall be on hand
and ready for use to control incipient
fires.

(2) Opening drums and containers.
The following procedures shall be
followed in areas where drums or
containers are being opened:

(i) Where an airline respirator system
is used, connections to the bank of air
cylinders shall be protected from
contamination and the entire system shall
be protected from physical damage.

(ii) Employees not actually involved in
opening drums or containers shall be kept
a safe distance from the drums or
containers being opened.

(iii) If employees must work near or
adjacent to drums or containers being
opened, a suitable shield that does not
interfere with the work operation shall be
placed between the employee and the
drums or containers being opened to
protect the employee in case of accidental
explosion.

(iv) Controls for drum or container
opening equipment, monitoring
equipment, and fire suppression
equipment shall be located behind the
explosion-resistant barrier.

(v) When there is a reasonable
possibility of flammable atmospheres
being present, material handling
equipment and hand tools shall be on the
type to prevent sources of ignition.

(vi) Drums and containers shall be
opened in such a manner that excess
interior pressure cannot be relieved from
a remote location, appropriate shielding
shall be placed between the employee and
the drums or containers to reduce the risk
of employee injury.

(vii) Employees shall not stand upon or
work from drums or containers.

(3) Material handling equipment.
Material handling equipment used to
transfer drums and containers shall be
selected, positioned and operated to
minimize sources of ignition related to
the equipment from igniting vapors
released from ruptured drums or
containers.
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(4) Radioactive wastes.  Drums and
containers containing radioactive
wastes shall not be handled until such
time as their hazard to employees is
properly assessed.

(5) Shock sensitive wastes.
Caution.—Shipping of shock sensitive wastes

may be prohibited under U.S. Department of
Transportation regulations. Employers and their
shippers should refer to 49 CFR 173.21 and 173.50.

As a minimum, the following special
precautions shall be taken when drums
and containers containing or suspected of
containing shock-sensitive wastes are
handled:

(i) All non-essential employees shall
be evacuated from the area of transfer.

(ii) Material handling equipment shall
be provided with explosive containment
devices or protective shields to protect
equipment operators from exploding
containers.

(iii) An employee alarm system
capable of being perceived above
surrounding light and noise conditions
shall be used to signal the
commencement and completion of
explosive waste handling activities.

(iv) Continuous communications (i.e.,
portable radios, hand signals, telephones,
as appropriate) shall be maintained
between the employee-in-charge of the
immediate handling area and the site
safety and health supervisor or command
post until such time as the handling
operation is completed. Communication
equipment or methods that could cause
shock sensitive materials to explode shall
not be used.

(v) Drums and containers under
pressure, as evidenced by bulging or
swelling, shall not be moved until such
time as the cause for excess pressure is
determined and appropriate containment
procedures have been implemented to
protect employees from explosive relief
of the drum.

(vii) Drums and containers containing
packaged laboratory wastes shall be
considered to contain shock-sensitive or
explosive materials until they have been
characterized.

(6) Laboratory waste packs.  In
addition to the requirements of
paragraph (j)(5) of this section, the
following precautions shall be taken, as a
minimum, in handling laboratory waste
packs (lab packs):

(i) Lab packs shall be opened only
when necessary and then only by an
individual knowledgeable in the
inspection, classification, and segregation
of the containers within the pack
according to the hazards of the wastes.

(ii) If crystalline material is noted on
any container, the contents shall be
handled as a shock-sensitive waste until
the contents are identified.

(7) Sampling drums and containers.
Sampling of containers and drums shall
be done in accordance with a sampling
procedure which is part of the site safety
and health plan developed for and
available to employees and others at the
specific worksite.

(8) Shipping and transport. (i) Drums
and containers shall be identified and
classified prior to packaging for
shipment.

(ii) Drum or container staging areas
shall be kept to the minimum number
necessary to identify and classify
materials safely and prepare them for
transport.

(iii) Staging areas shall be provided
with adequate access and egress routes.

(iv) Bulking of hazardous wastes shall
be permitted only after a thorough
characterization of the materials has been
completed.

(9) Tank and vault procedures.
(i) Tanks and vaults containing hazardous
substances shall be handled in a manner
similar to that for drums and containers,
taking into consideration the size of the
tank or vault.

(ii) Appropriate tank or vault entry
procedures meeting paragraph
(b)(1)(iv)(A)(10) of this section shall be
followed whenever employees must enter
a tank or vault.

(k) Decontamination. Procedures for
all phases of decontamination shall be
developed and implemented in
accordance with this paragraph.

(1) A decontamination procedure shall
be developed, communicated to
employees and implemented before any
employees or equipment may enter areas
on site where potential for exposure to
hazardous substances exists.

(2) Standard operating procedures shall
be developed to minimize employee
contact with hazardous substances or with
equipment that has contacted hazardous
substances.

(3) Decontamination shall be
performed in geographical areas that will
minimize the exposure of uncontaminated
employees or equipment to contaminated
employees or equipment.

(4) All employees leaving a
contaminated area shall be appropriately
decontaminated; all clothing and
equipment leaving a contaminated area
shall be appropriately disposed of or
decontaminated.

(5) Decontamination procedures shall
be monitored by the site safety and health
supervisor to determine their
effectiveness. When such procedures are
found to be ineffective, appropriate steps
shall be taken to correct any deficiencies.

(6) All equipment and solvents used
for decontamination shall be
decontaminated or disposed of properly.

(7) Protective clothing and equipment
shall be decontaminated, cleaned,
laundered, maintained or replaced as
needed to maintain their effectiveness.

(8) Employees whose non-
impermeable clothing becomes wetted
with hazardous substances shall
immediately remove that clothing and
proceed to shower.  The clothing shall be
disposed of or decontaminated before it is
removed from the work zone.

(9) Unauthorized employees shall not
remove protective clothing or equipment
from change rooms.

(10) Commercial laundries or cleaning
establishments that decontaminate
protective clothing or equipment shall be
informed of the potentially harmful
effects of exposures to hazardous
substances.

(11) Where the decontamination
procedure indicates a need for regular
showers and change rooms outside of a
contaminated area, they shall be provided
and meet the requirements of
29 CFR 1910.141.  If temperature
conditions prevent the effective use of
water then other effective means for
cleansing shall be provided and used.

(l) Emergency response. Emergency
response at hazardous waste operation
incidents shall be conducted in
accordance with this paragraph.

(1) General—(i) Emergency response
plan. An emergency response plan shall
be developed and implemented by all
employers within the scope of this section
to handle anticipated emergencies prior to
the commencement of hazardous waste
operations. The plan shall be in writing
and available for inspection and copying
by employees, their representatives and
OSHA personnel. Employers who will
evacuate their employees from the
workplace when an emergency occurs
and who do not permit any of their
employees to respond to assist in
handling the emergency are exempt from
the requirements of this paragraph if they
provide an emergency action plan
complying with section 1910.38(a) of this
part.

(ii) Elements of an emergency response
plan. The employer shall develop an
emergency response plan for emergencies
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which shall address, as a minimum, the
following:

(A) Pre-emergency planning.

(B) Personnel roles, lines of authority,
training, and communication.

(C) Emergency recognition and
prevention.

(D) Safe distances and places of
refuge.

(E) Site security and control.

(F) Evacuation routes and procedures.

(G) Decontamination.

(H) Emergency medical treatment and
first aid.

(I) Emergency alerting and response
procedures.

(J) Critique of response and follow-up.

(K) PPE and emergency equipment.

(2) Emergency response at hazardous
waste clean-up sites-(i) Training.
(A) Training for emergency response
employees at clean-up operations shall be
conducted in accordance with
paragraph (e) of this section for
employers covered by paragraph (a)(1)(i)
through (iii) of this section and in
accordance with paragraph (o)(5) of this
section for those employers covered by
paragraph (a)(1)(iv) of this section.

(B) Employers who can show that an
employee's work experience and/or
training has resulted in training
equivalent to that training required in
paragraph (l)(2)(i)(A) of this section shall
not be required to provide the initial
training requirements of those
paragraphs.  Equivalent training includes
the training that existing employees might
have already received from actual site
work experience.

(ii) Procedures for handling
emergency incidents. (A) In addition to
the elements for the emergency response
plan required in paragraph (l)(1)(ii) of
this section, the following elements shall
be included for emergency response
plans:

(1) Site topography, layout, and
prevailing weather conditions.

(2) Procedures for reporting incidents
to local, state, and federal governmental
agencies.

(B) The emergency response plan shall
be a separate section of the Site Safety
and Health Plan.

(C) The emergency response plan shall
be compatible and integrated with the
disaster, fire and/or emergency response
plans of local, state, and federal agencies.

(D) The emergency response plan shall
be rehearsed regularly as part of the
overall training program for site
operations.

(E) The site emergency response plan
shall be reviewed periodically and, as
necessary, be amended to keep it current
with new or changing site conditions or
information.

(F) An employee alarm system shall be
installed in accordance with
29 CFR 1910.165 to notify employees of
an emergency situation; to stop work
activities if necessary; to lower
background noise in order to speed
communication; and to begin emergency
procedures.

(G) Based upon the information
available at time of the emergency, the
employer shall evaluate the incident and
the site response capabilities and proceed
with the appropriate steps to implement
the site emergency response plan.

(3) Emergency response at sites other
than hazardous waste clean-up sites—
(i)Training. Employers shall provide the
training specified by this paragraph for
those employees for whom there exists
the reasonable possibility of responding
to emergencies at sites other than
hazardous waste clean-up sites.

(A) Emergency response organizations
or teams. Employees on emergency
response organizations or teams such as
fire brigades, fire departments, plant
emergency organizations, hazardous
materials teams, spill response teams, and
similar groups with responsibility for
emergency response shall be trained to a
level of competence to protect themselves
and other employees in the recognition of
health and safety hazards, methods to
minimize the risk from safety and health
hazards, safe use of control equipment,
selection and use of appropriate personal
protective equipment, safe operating
procedures to be used at the incident
scene, techniques of coordination with
other employees to minimize risks,
appropriate response to over exposure
from health hazards or injury to
themselves and other employees and
recognition of subsequent symptoms
which may result from over exposures.

(1) Competency may be demonstrated
by 24 hours of training annually in those
areas with training sessions at least
monthly or by demonstrations by the
employee of competency in those areas at
least quarterly.

(2) A certification shall be made of the
training or competency and if
certification of competency is made, the
employer shall keep a record of the

methodology used to demonstrate
competency.

(3) An employer of employees for
whom the reasonable possibility of
responding to emergencies at other than
hazardous waste clean-up sites exists
need not train all such employees to the
degree specified in paragraph
(l)(3)(i)(A)(1) of this section if the
employer divides the work force such that
sufficient employees who have
responsibility to control the emergency
have the training specified in this
paragraph and other employees who may
first respond to the incident have
sufficient awareness training to recognize
that an emergency response situation
exists and are instructed in that case to
summon the employees who are fully
trained and not attempt control activities
for which they are not trained.

(4) An employer of employees for
whom the reasonable possibility exists of
responding to emergencies at other than
hazardous waste clean-up sites need not
train such employees to the degree
specified in paragraph (l)(3)(i)(A)(1) of
this section if:

(i) arrangements have been made in
advance for a fully-trained emergency
response team to respond in a reasonable
period; and

(ii) employees who may come to the
incident first have sufficient awareness
training to recognize that an emergency
response situation exists and are
instructed to call the designated fully-
trained emergency response team for
assistance.

(B) Specialist employees. Employees
who, in the course of their regular job
duties, work with and are trained in the
hazards of specific materials covered by
this standard, and who will be called
upon to provide technical advice or
assistance at a hazardous substance
release incident, are exempt from the
monthly training sessions required in
paragraph (l)(3)(i)(A) of this section.
They must, pursuant to paragraph
(l)(3)(i)(A) however, receive at least
24 hours of training annually or
demonstrate competency in the area of
their specialization.

(C) Skilled support personnel.
Personnel, not necessarily an employer's
own employees, who are needed to
perform immediate emergency support
work that cannot reasonably be
performed in a timely fashion by an
employer's own employees, and who will
be or may potentially be exposed to the
hazards at an emergency response scene,
are not required to have the 24 hours of
annual training or demonstrate the
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competency required for the employer's
regular employees. However, the senior
official cited in paragraph (l)(3)(ii) of this
section shall ensure that these personnel
are given an initial briefing at the site of
emergency response prior to their
participation in that response that shall
include instruction in the wearing of
appropriate personal protective
equipment, what chemical hazards are
involved, and what duties are to be
performed. All appropriate safety and
health precautions provided to the
employer's own employees shall be used
to assure the safety and health of these
personnel.

(ii) Procedures for handling
emergency response. (A) The senior
official responding to an emergency at
other than hazardous waste clean-up sites
involving a hazardous substance or health
hazard shall establish and become the
individual in charge of a site-specific
Incident Command System (ICS).  All
emergency responders and their
communications shall be coordinated and
controlled through the individual in
charge of the ICS assisted by the senior
official present for each employer.

Note: The "senior official" at an off-site
emergency response is the most senior official on the
site who has the responsibility for controlling the
operations at the site. Initially it is the senior officer
on the first-due piece of responding emergency
apparatus to arrive on the incident scene. As more
senior officers arrive (i.e., fire chief, battalion chief,
site coordinator, etc.) the position is passed up the
line of authority.

(B) The individual in charge of the ICS
shall identify, to the extent possible, all
hazardous substances or conditions
present and shall address as appropriate
site analysis, use of engineering controls,
maximum exposure limits, hazardous
substance handling procedures, and use
of any new technologies.

(C) Based on the hazardous substances
and/or conditions present, the individual
in charge of the ICS shall implement
appropriate emergency operations, and
assure that the personal protective
equipment worn is appropriate for the
hazards to be encountered. However,
personal protective equipment shall meet,
at a minimum, the criteria contained in
29 CFR 1910.156(e) when worn while
performing fire fighting operations
beyond the incipient stage.

(D) Employees engaged in emergency
response and exposed to hazardous
substances shall wear positive pressure
self-contained breathing apparatus while
engaged in emergency response until
such time that the individual in charge of
the ICS determines through the use of air
monitoring that a decreased level of

respiratory protection will not result in
hazardous exposures to employees.

(E) The individual in charge of the ICS
shall limit the number of emergency
response personnel at the emergency site
to those who are actively performing
emergency operations.  However,
operations in hazardous areas shall be
performed using the buddy system in
groups of two or more.

(F) Back-up personnel shall stand by
with equipment ready to provide
assistance or rescue. Qualified basic life
support personnel, as a minimum, shall
also stand by with medical equipment and
transportation capability.

(G) The individual in charge of the ICS
shall designate a safety official, who is
knowledgeable in the operations being
implemented at the emergency response
site, with specific responsibility to
identify and evaluate hazards and to
provide direction with respect to the
safety of operations for the emergency at
hand.

(H) When activities are judged by the
safety official to be an IDLH condition
and/or to involve an imminent danger
condition, the safety official shall have
the authority to alter, suspend, or
terminate those activities. The safety
official shall immediately inform the
individual in charge of the ICS of any
actions taken to correct these hazards at
an emergency scene.

(I) After emergency operations have
terminated, the individual in charge of the
ICS shall implement appropriate
decontamination procedures.

(J) When deemed necessary for
meeting the tasks at hand, approved self-
contained compressed air breathing
apparatus may be used with approved
cylinders from other approved self-
contained compressed air breathing
apparatus provided that such cylinders are
of the same capacity and pressure rating.
All compressed air cylinders used with
self-contained breathing apparatus shall
meet U.S. Department of Transportation
and National Institute for Occupational
Safety and Health criteria.

(4) Hazardous materials teams
(HAZMAT). (i) Employees who are
members of a HAZMAT team shall be
given training in accordance with
paragraph (l)(3) of this section that
includes the care end use of chemical
protective clothing, and procedures to be
followed when working on leaking
drums, containers, tanks, or bulk
transport vehicles.

(ii) Members of HAZMAT teams shall
receive a base line physical exam and

have medical surveillance as required in
paragraph (f) of this section.

(iii) Chemical personal protective
clothing and equipment to be used by
HAZMAT team members shall meet the
requirements of paragraph (g) of this
section.

(5) Post-emergency response
operations. Upon completion of the
emergency response, if it is determined
that it is necessary to remove hazardous
substances, health hazards, and materials
contaminated with them (such as
contaminated soil or other elements of the
natural environment) from the site of the
incident the employer conducting the
clean-up shall comply with one of the
following:

(i) Meet all of the requirements of
paragraphs (b) through (n) of this section;
or

(ii) Where the clean-up is done on
plant property using plant or workplace
employees, such employees shall have
completed the training requirements of
the following: 29 CFR 1910.38(a);
1910.134; 1910.1200; and other
appropriate safety and health training
made necessary by the tasks that they are
expected to be performed. All equipment
to be used in the performance of the
clean-up work shall be in serviceable
condition and shall have been inspected
prior to use.

(m) Illumination. Areas accessible to
employees shall be lighted in accordance
with the requirements of this paragraph.

(1)Work areas shall be lighted to not
less than the minimum illumination
intensities listed in the following
Table H-102.1 while any work is in
progress:

Table H-102.1 — Minimum Illumination
Intensities in Foot-Candles

Foot
Candles Area of operations

5 ........... General site areas.

3 ........... Excavation and waste areas,
accessways, active storage areas,
loading platforms, refueling, and
field maintenance areas.

5 ........... Tunnels, shafts, and general
underground work areas.
(Exception:  Minimum of
10 foot-candles is required at
tunnel and shaft heading during
drilling, mucking, and scaling.
Mine Safety and Health
Administration approved cap
lights shall be acceptable for use
in the tunnel heading.)
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10......... General shops (e.g., mechanical
and electrical equipment rooms,
active storerooms, barracks or
living quarters, locker or
dressing rooms, dining areas,
and indoor toilets and
workrooms.)

30......... First aid stations, infirmaries, and
offices

(n) Sanitation at temporary
workplaces.  Facilities for employee
sanitation shall be provided in accordance
with this paragraph.

(1) Potable water. (i) An adequate
supply of potable water shall be provided
on the site.

(ii) Portable containers used to
dispense drinking water shall be capable
of being tightly closed and equipped with
a tap. Water shall not be dipped from
containers.

(iii) Any container used to distribute
drinking water shall be clearly marked as
to the nature of its contents and not used
for any other purpose.

(iv) Where single service cups (to be
used but once) are supplied, both a
sanitary container for the unused cups
and a receptacle for disposing of the used
cups shall be provided.

(2) Nonpotable water. (i) Outlets for
nonpotable water, such as water for
firefighting purposes shall be identified to
indicate clearly that the water is unsafe
and is not to be used for drinking,
washing, or cooking purposes.

(ii) There shall be no cross-connection,
open, or potential between a system
furnishing potable water and system
furnishing nonpotable water.

(3) Toilets facilities. (i) Toilets shall be
provided for employees according to the
following Table H-102.2.

Table H-102.2 — Toilet Facilities

Number of employees
Minimum number

of facilities

20 or fewer ................. One.

More than 20, fewer
than 200.

One toilet seat and
1 urinal per
40 employees.

More than 200............ One toilet seat and
1 urinal per
50 employees.

(ii) Under temporary field conditions,
provisions shall be made to assure that at
least one toilet facility is available.

(iii) Hazardous-waste sites not
provided with a sanitary sewer shall be

provided with the following toilet
facilities unless prohibited by local codes:

(A) Chemical toilets;

(B) Recirculating toilets;

(C) Combustion toilets; or

(D) Flush toilets.

(iv) The requirements of this paragraph
for sanitation facilities, shall not apply to
mobile crews having transportation
readily available to nearby toilet
facilities.

(v) Doors entering toilet facilities shall
be provided with entrance locks
controlled from inside the facility.

(4) Food handling. All food service
facilities and operations for employees
shall meet the applicable laws,
ordinances, and regulations of the
jurisdictions in which they are located.

(5) Temporary sleeping quarters.
When temporary sleeping quarters are
provided, they shall be heated, ventilated,
and lighted.

(6) Washing facilities. The employer
shall provide adequate washing facilities
for employees engaged in operations
where hazardous substances may be
harmful to employees. Such facilities
shall be in near proximity to the worksite;
in areas where exposures are below
established permissible exposure limits
and which are under the controls of the
employer; and shall be so equipped as to
enable employees to remove hazardous
substances for themselves.

(7) Showers and change rooms. When
hazardous waste clean-up or removal
operations commence on a site and the
duration of the work will require
six months or greater time to complete,
the employer shall provide showers and
change rooms for all employees exposed
to hazardous substances and health
hazards involved in hazardous waste
clean-up or removal operations.

(i) Showers shall be provided and shall
meet the requirements of 29 CFR
1910.141(d)(3).

(ii) Change rooms shall be provided
and shall meet the requirements of
29 CFR 1910.141(1). Change rooms shall
consist of two separate change areas
separated by the shower area required in
paragraph (n)(7)(i). One change area,
with an exit leading off the worksite,
shall provide employees with a clean area
where they can remove, store, and put on
street clothing. The second area, with an
exit to the worksite, shall provide
employees with an area where they can
put on, remove, and store work clothing
and personal protective equipment.

(iii) Showers and change rooms, shall
be located in areas where exposures are
below the established permissible
exposure limits. If this cannot be
accomplished, then a ventilation system
shall be provided that will supply air that
is below the established permissible
exposure limits.

(iv) Employers shall assure that
employees shower at the end of their
work shift and when leaving the
hazardous waste site.

(o) Certain Operations Conducted
Under the Resource Conservation and
Recovery Act of 1976 (RCRA). Employers
conducting operations specified in
paragraph (a)(2)(iii) of this section shall:

(1) Develop and implement a written
safety and health program for employees
involved in hazardous waste operations
which shall be available for inspection by
employees, their representatives, and
OSHA personnel. The program shall be
designed to identify, evaluate, and control
safety and health hazards in their
facilities for the purpose of employee
protection, and provide for emergency
response meeting the requirements of
paragraph (l) of this section and it shall
address as appropriate site analysis,
engineering controls, maximum exposure
limits, hazardous waste handling
procedures, and uses of new technologies.

(2) Implement a hazard communication
program as part of the employer's safety
and program meeting the requirements of
29 CFR 1910.1200.

Note.—The exemptions provided in § 1910.1200
are applicable to this section.

(3) Implement a medical surveillance
program meeting the requirements of
paragraph (f) of this section.

(4) Develop and implement a
decontamination procedure in accordance
with paragraph (k) of this section, and

(5)(i) Develop and implement a
training program, which is part of the
employer's safety and health program, for
employees involved with hazardous
waste operations to enable each employee
to perform their assigned duties and
functions in a safe and healthful manner
so as not to endanger themselves or other
employees. The initial training shall be
for 24 hours and refresher training shall
be for eight hours annually.

(ii) Employers who can show by an
employee's previous work experience
and/or training that the employee has had
training equivalent to the initial training
required by this paragraph, shall be
considered as meeting the initial training
requirements of this paragraph as to that
employee. Equivalent training includes
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the training that existing employees might
have already received from actual site
work experience. Employees who have
received the initial training required by
this paragraph shall be given a written
certificate attesting that they have
successfully completed the necessary
training.

(p) New technology programs. (1) The
employer shall develop and implement
procedures for the introduction of
effective new technologies and
equipment developed for the improved
protection of employees working with
hazardous waste clean-up operations, and
the same shall be implemented as part of
the site safety and health program to
assure that employee protection is being
maintained.

(2) New technologies, equipment, or
control measures available to the
industry, such as the use of foams or
other means to suppress the level of air
contaminates while excavating the site or
for spill control, shall be evaluated by
employers or their representatives to
determine their effectiveness before
implementing their use on a large scale
for employee protection. Such
evaluations shall be made available to
OSHA upon request.

Appendices to §1910.120–Hazardous
Waste Operations and Emergency
Response

Note.—The following appendices serve as
non-mandatory guidelines to assist employees and
employers in complying with the appropriate
requirements of this section. However paragraph
1910.120(g) makes mandatory in certain
circumstances the use of Level A and Level B PPE
protection.

Appendix A—Personal Protective
Equipment Test Methods

This appendix sets forth the non-
mandatory examples of tests which may
be used to evaluate compliance with
paragraphs 1910.120(g)(4)(ii) and (iii).
Other tests and other challenge agents
may be used to evaluate compliance.

A. Totally-encapsulating chemical
protective suit pressure test.

1.0— Scope.

1.1 This practice measures the
ability of a gas tight totally-encapsulating
chemical protective suit material, seams,
and closures to maintain a fixed positive
pressure. The results of this practice
allow the gas tight integrity of a
totally-encapsulating chemical protective
suit to be evaluated.

1.2 Resistance of the suit materials
to permeation, penetration, and
degradation by specific hazardous
substances is not determined by this test
method.

2.0— Definition of terms.

2.1 “Totally-encapsulated chemical
protective suit (TECP suit)” means a full
body garment which is constructed of
protective clothing materials; covers the
wearer's torso, head, arms, and legs; may
cover the wearer's hands and feet with
tightly attached gloves and boots;
completely encloses the wearer by itself
or in combination with the wearer's
respiratory equipment, gloves, and boots.

2.2 "Protective clothing material"
means any material or combination of
materials used in an item of clothing for
the purpose of isolating parts of the body
from direct contact with a potentially
hazardous liquid or gaseous chemicals.

2.3 "Gas tight" means, for the
purpose of this test method, the limited
flow of a gas under pressure from the
inside of a TECP suit to atmosphere at a
prescribed pressure and time interval.

3.0— Summary of test method.

3.1 The TECP suit is visually
inspected and modified for the test. The
test apparatus is attached to the suit to
permit inflation to the pre-test suit
expansion pressure for removal of suit
wrinkles and creases. The pressure is
lowered to the test pressure and
monitored for three minutes.  If the
pressure drop is excessive, the TECP suit
fails the test and is removed from service.
The test is repeated after leak location
and repair.

4.0— Required Supplies.

4.1 Source of compressed air.

4.2 Test apparatus for suit testing,
including a pressure measurement device
with a sensitivity of at least 1/4-inch
water gauge.

4.3 Vent valve closure plugs or
sealing tape.

4.4 Soapy water solution and soft
brush.

4.5 Stop watch or appropriate
timing device.

5.0— Safety Precautions.

5.1 Care shall be taken to provide
the correct pressure safety devices
required for the source of compressed air
used.

6.0— Test Procedure.

6.1 Prior to each test, the tester
shall perform a visual inspection of the
suit. Check the suit for seam integrity by
visually examining the seams and gently
pulling on the seams. Ensure that all air
supply lines, fittings, visor, zippers, and
valves are secure and show no signs of
deterioration.

6.1.1 Seal off the vent valves along
with any other normal inlet or exhaust
points (such as umbilical air line fittings
or face piece opening) with tape or other
appropriate means (caps, plugs, fixture,
etc.). Care should be exercised in the
sealing process not to damage any of the
suit components.

6.1.2 Close all closure assemblies.

6.1.3 Prepare the suit for inflation by
providing an improvised connection point
on the suit for connecting an airline.
Attach the pressure test apparatus to the
suit to permit suit inflation from a
compressed air source equipped with a
pressure indicating regulator.  The leak
tightness of the pressure test apparatus
should be tested before and after each test
by closing off the end of the tubing
attached to the suit and assuring a
pressure of three inches water gauge for
three minutes can be maintained. If a
component is removed for the test, that
component shall be replaced and a second
test conducted with another component
removed to permit a complete test of the
ensemble.

6.1.4 The pre-test expansion pressure
(A) and the suit test pressure (B) shall be
supplied by the suit manufacturer, but in
no case shall they be less than: A= three
inches water gauge and B=two inches
water gauge.  The ending suit pressure
(C) shall be no less than 80 percent of the
test pressure (B); i.e., the pressure drop
shall not exceed 20 percent of the test
pressure (B).

6.1.5 Inflate the suit until the
pressure inside is equal to pressure "A"
the pre-test expansion suit pressure.
Allow at least one minute to fill out the
wrinkles in the suit. Release sufficient air
to reduce the suit pressure to pressure "B"
the suit test pressure. Begin timing.  At
the end of three minutes, record the suit
pressure as pressure "C" the ending suit
pressure. The difference between the suit
test pressure and the ending suit test
pressure (B-C) shall be defined as the suit
pressure drop.

6.1.6 If the suit pressure drop is more
than 20 percent of the suit test pressure B
during the three-minute test period, the
suit fails the test and shall be removed
from service.

7.0— Retest Procedure.

7.1 If the suit fails the test check
for leaks by inflating the suit to pressure
A and brushing or wiping the entire suit
(including seams, closures, lens gaskets,
glove-to-sleeve joints, etc.) with a mild
soap and water solution. Observe the suit
for the formation of soap bubbles, which
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is an indication of a leak. Repair all
identified leaks.

7.2 Retest the TECP suit as
outlined in Test procedure 6.0.

8.0— Report.

8.1 Each TECP suit tested by this
practice shall have the following
information recorded:

8.1.1 Unique identification number,
identifying brand name, date of purchase,
material of construction, and unique fit
features, e.g., special breathing apparatus.

8.1.2 The actual values for test
pressures A, B, and C shall be recorded
along with the specific observation times.
If the ending pressure (C) is less than
80 percent of the test pressure (B), the
suit shall be identified as failing the test.
When possible, the specific leak location
shall be identified in the teat records.
Retest pressure data shall be recorded as
an additional test.

8.1.3 The source of the test apparatus
used shall be identified and the sensitivity
of the pressure gauge shall be recorded.

8.1.4 Records shall be kept for each
pressure test even if repairs are being
made at the test location.

Caution

Visually inspect all parts of the suit to
be sure they are positioned correctly and
secured tightly before putting the suit
back into service. Special care should be
taken to examine each exhaust valve to
make sure it is not blocked.

Care should also be exercised to assure
that the inside and outside of the suit is
completely dry before it is put into
storage.

B. Totally-encapsulating chemical
protective suit qualitative leak test.

1.0— Scope.

1.1 This practice semi-qualitatively
tests gas tight total-encapsulating
chemical protective suit integrity by
detecting inward leakage of ammonia
vapor. Since no modifications are made
to the suit to carry out this test, the results
from this practice provide a realistic test
for the integrity of the entire suit.

1.2 Resistance of the suit materials
to permeation, penetration, and
degradation is not determined by this test
method.

2.0— Definition of terms.

2.1 “Totally-encapsulated chemical
protective suit (TECP suit)” means a full
body garment which is constructed of
protective clothing materials; covers the
wearer's torso, head, arms, and legs; may
cover the wearer's hands and feet with

rightly attached gloves and boots;
completely encloses the wearer by itself
or in combination with the wearer's
respiratory equipment, gloves, and boots.

2.2 “Protective clothing material”
means any material or combination of
materials used in an item of clothing for,
the purpose of isolating parts of the body
from direct contact with a potentially
hazardous liquid or gaseous chemicals.

2.3 “Gas tight” means, for the
purpose of this test method, the limited
flow of a gas under pressure from the
inside of a TECP suit to atmosphere at a
prescribed pressure and time interval.

2.4 "Intrusion Coefficient" means a
number expressing the level of protection
provided by a gas tight totally-
encapsulating chemical protective suit.
The intrusion coefficient is calculated by
dividing the test room challenge agent
concentration by the concentration of
challenge agent found inside the suit. The
accuracy of the intrusion coefficient is
dependent on the challenge agent
monitoring methods. The larger the
intrusion coefficient the greater the
protection provided by the TECP suit.

3.0— Summary of recommended
practice.

3.1 The volume of concentrated
aqueous ammonia solution (ammonia
hydroxide NH4OH) required to generate
the test atmosphere is determined using
the directions outlined in 6.1. The suit is
donned by a person wearing the
appropriate respiratory equipment (either
a self-contained breathing apparatus or a
supplied air respirator) and worn inside
the enclosed test room. The concentrated
aqueous ammonia solution is taken by the
suited individual into the test room and
poured into an open plastic pan. A
two-minute evaporation period is
observed before the test room
concentration is measured, using a high
range ammonia length of stain detector
tube. When the ammonia vapor reaches a
concentration of between 1000 and
1200 ppm, the suited individual starts a
standardized exercise protocol to stress
and flex the suit. After this protocol is
completed, the test room concentration is
measured again. The suited individual
exits the test room and his standby person
measurers the ammonia concentration
inside the suit using a low range ammonia
length of stain detector tube or other more
sensitive ammonia detector. A stand-by
person is required to observe the test
individual during the test procedure; aid
the person in donning and doffing the
TECP suit; and monitor the suit interior.
The intrusion coefficient of the suit can
be calculated by dividing the average test

area concentration by the interior suit
concentration. A colorimetric indicator
strip of bromophenol blue is placed on
the inside of the suit face piece lens so
that the suited individual is able to detect
a color change and know if the suit has a
significant leak. If a color change is
observed the individual shall leave the
test room immediately.

4.0— Required supplies.

4.1 A supply of concentrated
aqueous ammonia (58 percent ammonium
hydroxide by weight).

4.2 A supply of bromophenol/blue
indicating paper, sensitive to 5-10 ppm
ammonia or greater over a two-minute
period of exposure. [(pH 3.0 (yellow) to
pH 4.6 (blue)]

4.3 A supply of high range (0.5-10
volume percent) and low range
(5-700 ppm) detector tubes for ammonia
and the corresponding sampling pump.
More sensitive ammonia detectors can be
substituted for the low range detector
tubes to improve the sensitivity of this
practice.

4.4 A shallow plastic pan (PVC) at
least 12":14”:1" and a half pint plastic
container (PVC) with tightly closing lid.

4.5 A graduated cylinder or other
volumetric measuring device of al least
50 milliliters in volume with an accuracy
of at least ±1 milliliters.

5.0— Safety precautions.

5.1 Concentrated aqueous
ammonium hydroxide, NH4OH, is a
corrosive volatile liquid requiring eye,
skin, and respiratory protection. The
person conducting the test shall review
the MSDS for aqueous ammonia.

5.2 Since the established
permissible exposure limit for ammonia
is 50 ppm, only persons wearing a self-
contained breathing apparatus or a
supplied air respirator shall be in the
chamber.  Normally only the person
wearing the total-encapsulating suit will
be inside the chamber.  A stand-by person
shall have a self-contained breathing
apparatus or a supplied air respirator
available to enter the test area should the
suited individual need assistance.

5.3 A method to monitor the suited
individual must be used during this test.
Visual contact is the simplest but other
methods using communication devices
are acceptable.

5.4 The test room shall be large
enough to allow the exercise protocol to
be carried out and then to be ventilated to
allow for easy exhaust of the ammonia
test atmosphere after the test(s) are
completed.
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5.5 Individuals shall be medically
screened for the use of respiratory
protection and checked for allergies to
ammonia before participating in this test
procedure.

6.0— Test procedure.

6.1.1 Measure the test area to the
nearest foot and calculate its volume in
cubic feet. Multiply the test area volume
by 0.2 milliliters of concentrated aqueous
ammonia solution per cubic foot of test
area volume to determine the
approximate volume of concentrated
aqueous ammonia required to generate
1000 ppm in the test area.

6.12 Measure this volume from the
supply of concentrated aqueous ammonia
and place it into a closed plastic
container.

6.1.3 Place the container, several
high range ammonia detector tubes, and
the pump in the clean test pan and locate
it near the test area entry door so that the
suited individual has easy access to these
supplies.

6.2.1 In a non-contaminated
atmosphere, open a pre-sealed ammonia
indicator strip and fasten one end of the
strip to the inside of the suit face shield
lens where it can be seen by the wearer.
Moisten the indicator strip with distilled
water. Care shall be taken not to
contaminate the detector part of the
indicator paper by touching it. A small
piece of masking tape or equivalent
should be used to attach the indicator
strip to the interior of the suit face shield.

6.2.2 1f problems are encountered
with this method of attachment, the
indicator strip can be attached to the
outside of the respirator face piece being
used during the test.

6.3 Don the respiratory protective
device normally used with the suit, and
then don the TECP suit to be tested.
Check to be sure all openings which are
intended to be sealed (zippers, gloves,
etc.) are completely sealed. DO NOT,
however, plug off any venting valves.

6.4 Step into the enclosed test room
such as a closet, bathroom, or test booth,
equipped with an exhaust fan. No air
should be exhausted from the chamber
during the test because this will dilute the
ammonia challenge concentrations.

6.5 Open the container with the
pre-measured volume of concentrated
aqueous ammonia within the enclosed
test room, and pour the liquid into the
empty plastic test pan.  Wait two minutes
to allow for adequate volatilization of the
concentrated aqueous ammonia.  A small
mixing fan can be used near the

evaporation pan to increase the
evaporation rate of the ammonia solution.

6.6 After two minutes a
determination of the ammonia
concentration within the chamber should
be made using the high range calorimetric
detector tube. A concentration of
1100 ppm ammonia or greater shall be
generated before the exercises are started.

6.7 To test the integrity of the suit
the following four minute exercise
protocol should be followed:

6.7.1 Raising the arms above the
head with at least 15 raising motions
completed in one minute.

6.7.2 Walking in place for
one minute with at least 15 raising
motions of each leg in a one–minute
period.

6.7.3 Touching the toes with a least 10
complete motions of the arms from above
the head to touching of the toes in a
one-minute period.

6.7.4 Knee bends with at least
10 complete standing and squatting
motions in a one-minute period.

6.8 If at any time during the test the
colorimetric indicating paper should
change colors, the test should be stopped
and sections 6.10 and 6.12 initialed (See
§ 4.2).

6.9 After completion of the test
exercise, the test area concentration
should be measured again using the high
range colorimetric detector tube.

6.10 Exit the test area.

6.11 The opening created by the suit
zipper or other appropriate suit
penetration should be used to determine
the ammonia concentration in the suit
with the low range length of stain
detector tube or other ammonia monitor.
The internal TECP suit air should be
sampled far enough from the enclosed
test area to prevent a false ammonia
reading.

6.12 After completion of the
measurement of the suit interior ammonia
concentration the test is concluded and
the suit is doffed and the respirator
removed.

6.13 The ventilating fan for the test
room should be turned on and allowed to
run for enough time to remove the
ammonia gas. The fan shall be vented to
the outside of the building.

6.14 Any detectable ammonia in the
suit interior (five ppm ammonia (NH3) or
more for the length of stain detector tube)
indicates that the suit has failed the test.
When other ammonia detectors are used a
lower level of detection is possible, and it

should be specified as the pass/fail
criteria.

6.15 By following this test method,
an intrusion coefficient of approximately
200 or more can be measured with the
suit in a completely operational
condition.

7.0— Retest procedures

7.1 If the suit fails this test, check
for leaks by following the pressure test in
test A above.

7.2 Retest the TECP suit as
outlined in the test procedure 6.0.

8.0— Report.

8.1 Each gas tight
totally-encapsulating chemical protective
suit tested by this practice shall have the
following information recorded.

8.1.1 Unique Identification number,
identifying brand name, date of purchase,
material of construction, and unique suit
features; e.g., special breathing apparatus.

8.1.2 General description of test
room used for test.

8.1.3 Brand name and purchase date
of ammonia detector strips and color
change data.

8.1.4 Brand name, sampling range,
and expiration date of the length of stain
ammonia detector tubes. The brand name
and model of the sampling pump should
also be recorded. If another type of
ammonia detector is used, it should be
identified along with its minimum
detection limit for ammonia.

8.1.5 Actual test results shall list the
two test area concentrations, their
average, the interior suit concentration,
and the calculated intrusion coefficient.
Retest data shall lie recorded as an
additional test.

8.2 The evaluation of the data shall
be specified as "suit passed" or "suit
failed" and the date of the test. Any
delectable ammonia (five ppm or greater
for the length of stain detector tube) in
the suit interior indicates the suit has
failed this test.  When other ammonia
detectors are used, a lower level of
detection is possible and it should be
specified as the pass fail criteria.

Caution

Visually inspect all parts of the suit to
be sure they are positioned correctly and
secured tightly before putting the suit
back into service. Special care should be
taken to examine each exhaust valve to
make sure it is not blocked.

Care should also be exercised to assure
that the inside and outside of the suit is
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completely dry before it is put into
storage.

Appendix B—General Description and
Discussion of the Levels of Protection
and Protective Gear

This appendix sets forth information
about personal protective equipment
(PPE) protection levels which may be
used to assist employers in complying
with the PPE requirements of this section.

As required by the standard, PPE must
be selected which will protect employees
from the specific hazards which they are
likely to encounter during their work
on-site.

Selection of the appropriate PPE is a
complex process which must take into
consideration a variety of factors. Key
factors involved in this process are
identification of the hazards, or suspected
hazards; their routes of potential hazard
to employees (inhalation, skin absorption,
ingestion, and eye or skin contact); and
the performance of the PPE materials
(and seams) in providing a barrier to
these hazards.  The amount of protection
provided by PPE is material-hazard
specific. That is, protective equipment
materials will protect well against some
hazardous substances and poorly, or not
at all, against others. In many instances,
protective equipment materials cannot be
found which will provide continuous
protection from the particular hazardous
substance.  In these cases the
breakthrough time of the protective
material should exceed the work
durations, or the exposure after
breakthrough must not pose a hazardous
level.

Other factors in this selection process
to be considered are matching the PPE to
the employee's work requirements and
task-specific conditions. The durability of
PPE materials, such as tear strength and
seam strength, must be considered in
relation to the employee's tasks. The
effects of PPE in relation to heat stress
and task duration are a factor in selecting
and using PPE. In some cases layers of
PPE may be necessary to provide
sufficient protection, or to protect
expensive PPE inner garments suits or
equipment.

The more that is known about the
hazards at the site, the easier the job of
PPE selection becomes. As more
information about the hazards and
conditions at the site becomes available,
the site supervisor can make decisions to
up-grade or down-grade the level of PPE
protection to match the tasks at hand.

The following are guidelines which
an employer can use to begin the

selection of the appropriate PPE. As
noted above, the site information may
suggest the use of combinations of PPE
selected from the different protection
levels (i.e., A, B, C, or D) as being
more suitable to the hazards of the
work.  It should be cautioned that the
listing below does not fully address the
performance of the specific PPE
material in relation to the specific
hazards at the job site, and that PPE
selection, evaluation and re-selection is
an ongoing process until sufficient
information about the hazards and PPE
performance is obtained.

Part A. Personal protective equipment
is divided into four categories based on
the degree of protection afforded. (See
Part B of this appendix for further
explanation of Levels A, B, C, and D
hazards.).

I. Level A—To be selected when the
greatest level of skin, respiratory, and eye
protection is required.

The following constitute Level A
equipment; it may be used as appropriate:

1. Pressure-demand, full face-piece
self-contained breathing apparatus
(SCBA), or pressure-demand supplied air
respirator with escape SCBA, approved
by the National Institute for Occupational
Safety and Health (NIOSH).

2.Totally-encapsulating chemical-
protective suit.

3. Coveralls.∗

4. Long underwear.

5. Gloves, outer, chemical-resistant.

6. Gloves, inner, chemical-resistant.

7. Boots, chemical-resistant, steel toe
and shank.

8. Hard hat (under suit).*

9. Disposable protective suit, gloves
and boots (depending on suit
construction, may be worn over totally-
encapsulating suit).

10. Two-way radios (worn inside
encapsulating suit).

II. Level B—The highest level of
respiratory protection is necessary but a
lesser level of skin protection is needed.

The following constitute Level B
equipment; it may be used as appropriate.

1. Pressure-demand, full face-piece
self-contained breathing apparatus
(SCBA), or pressure-demand supplied air
respirator with escape SCBA (NIOSH
approved).

                                                            
∗Optional as applicable.

2. Hooded chemical-resistant clothing
(overalls and long-sleeved jacket;
coveralls; one or two-piece chemical-
splash suit; disposable chemical-resistant
overalls).

3. Coveralls.∗

4. Gloves, outer, chemical-resistant.

5. Gloves, inner, chemical-resistant.

6. Boots, outer, chemical-resistant steel
toe and shank.

7. Boot-covers, outer, chemical-
resistant (disposable).*

8. Hard hat.

9. Two-way radios (worn inside
encapsulating suit).

10. Face shield.*

III. Level C—The concentration(s) and
type(s) of airborne substance(S) is known
and the criteria for using air purifying
respirators are met.

The following constitute Level C
equipment: it may be used as appropriate

1. Full-face or half-mask, air purifying
respirators (NIOSH approved).

2. Hooded chemical-resistant clothing
(overalls; two-piece chemical-splash suit;
disposable chemical-resistant overalls).

3. Coveralls.*

4. Gloves, outer, chemical-resistant.

5. Gloves, inner, chemical-resistant.

6. Boots (outer), chemical-resistant
steel toe and shank.*

7. Boot-covers, outer, chemical-
resistant (disposable).*

8. Hard hat.

9. Escape mask.*

10. Two-way radios (worn under
outside protective clothing).

11. Face shield.*

IV. Level D—A work uniform
affording minimal protection, used for
nuisance contamination only.

The following constitute Level D
equipment; it may be used as appropriate:

1. Coveralls.

2. Gloves.*

3. Boots/shoes, chemical-resistant steel
toe and shank.

4. Boots, outer, chemical-resistant
(disposable).*

5. Safety glasses or chemical splash
goggles.*

6. Hard hat.

                                                            

206 GUJARAT STATE INDUSTRIAL CHEMICAL DISASTER MANAGEMENT PLAN



Federal Register / Vol. 52. No. 153 / Monday, August 10, 1987 / Proposed Rule 29655

7. Escape mask.*

8. Face shield.*

Part B. The types of hazards for which
levels A, B, C, and D protection are
appropriate are described below:

I. Level A—Level A protection should
be used when:

1. The hazardous substance has been
identified and requires the highest level
of protection for skin, eyes, and the
respiratory system based on either the
measured (or potential for) high
concentration of atmospheric vapors,
gases, or particulates; or the site
operations and work functions involve a
high potential for splash, immersion, or
exposure to unexpected vapors, gases, or
particulates of materials that are harmful
to skin or capable of being absorbed
through the intact skin;

2. Substances with a high degree of
hazard to the skin are known or suspected
to be present, and skin contact is possible;
or

3. Operations must be conducted in
confined, poorly ventilated areas, and the
absence of conditions requiring Level A
have not yet been determined.

II. Level B protection should be used
when:

1. The type and atmospheric
concentration of substances have been
identified and require a high level of
respiratory protection, but less skin
protection;

Note.—This involves atmospheres with IDLH
concentrations of specific substances that do not
represent a severe skin hazard; or that do not meet the
criteria for use of air-purifying respirators.

2. The atmosphere contains less than
19.5 percent oxygen; or

3. The presence of incompletely
identified vapors or gases is indicated by
a direct-reading organic vapor detection
instrument, but vapors and gases are not
suspected of containing high levels of
chemicals harmful to skin or capable of
being absorbed through the intact skin.

III. Level C protection should be used
when:

1. The atmospheric contaminants,
liquid splashes, or other direct contact
will not adversely affect or be absorbed
through any exposed skin;

2. The types of air contaminants have
been identified, concentrations measured,
and an air-purifying respirator is available
that can remove the contaminants; and

3. All criteria for the use of air-
purifying respirators are met.

IV. Level D protection should be used
when:

1 The atmosphere contains no known
hazard; and

2. Work functions preclude splashes,
immersion, or the potential for
unexpected inhalation of or contact with
hazardous levels of any chemicals.

Note.—As stated before, combinations of personal
protective equipment other than those described for
Levels A, B, C, and D protection may be more
appropriate and may be used to provide the proper
level of protection.

Appendix C—Compliance Guidelines

1. Occupational Safety and Health
Program. Each hazardous waste site
clean-up effort will require an
occupational safety and health program
headed by the site coordinator or the
employer's representative. The program
will be designed for the protection of
employees at the site.  The purpose of the
program will need to be developed before
work begins on the site and implemented
as work proceeds. The program is to
facilitate coordination and communi-
cation among personnel responsible for
the various activities which will take
place at the site. It will provide the
overall means for planning and
implementing the needed safety and
health training and job orientation of
employees who will be working at the
site. The program will provide the means
for identifying and controlling worksite
hazards and the means for monitoring
program effectiveness. The program will
need to cover the responsibilities and
authority of the site coordinator or the
employer's manager on the site for the
safety and health of employees at the site,
and the relationships with contractors or
support services as to what each
employer's safety and health
responsibilities are for their employees on
the site. Each contractor on the site needs
to have its own safety and health program
so structured that it will smoothly
interface with the program of the site
coordinator.

Also those employers involved with
treating, storing or disposal of hazardous
waste as covered in paragraph (o) must
have implemented a safety and health
plan for their employees. This program is
to include the hazard communication
program required in paragraph (o)(1) and
the training required in paragraph (o)(5)
as parts of the employers comprehensive
overall safety and health program. This
program is to be in writing.

Each site or workplace safety and
health program will need to include the
following: (1) Policy statements of the
line of authority and accountability for
implementing the program, the objectives
of the program, and the role of the site
safety and health supervisor or manager

and staff; (2) means or methods for the
development of procedures for
identifying and controlling workplace
hazards at the site; (3) means or methods
for the development and communication
to employees of the various plans, work
rules, standard operating procedures, and
practices that pertain to individual
employees and supervisors; (4) means for
the training of supervisors and employees
to develop the needed skills and
knowledge to perform their work in a safe
and healthful manner; (5) means to
anticipate and prepare for emergency
situations and; (6) means for obtaining
information feedback to aid in evaluating
the program and for improving the
effectiveness of the program. The
management and employees should be
trying continually to improve the
effectiveness of the program thereby
enhancing the protection being afforded
those working on the site.

Accidents on the site or workplace
should be investigated to provide
information on how such occurrences can
be avoided in the future. When injuries or
illnesses occur on the site or workplace,
they will need to be investigated to
determine what needs to be done to
prevent this incident from occurring
again. Such information will need to be
used as feedback on the effectiveness of
the program and the information turned
into positive steps to prevent any
reoccurrence. Receipt of employee
suggestions or complaints relating to
safety and health issues involved with site
or workplace activities is also a feedback
mechanism that can be used effectively to
improve the program and may serve in
part as an evaluative tool(s).

2. Training. The employer is
encouraged to utilize those training
programs that have been recognized by
the National Institute of Environmental
Health Sciences through its training
grants program. These training and
educational programs are being
developed for employees who work
directly with hazardous substances. For
further information about these programs
contact: National Institute of
Environmental Health Sciences, P.O.
Box 12233, Research Triangle Park, NC
27709.

The training programs for employees
subject to the requirements of
paragraph (e) of this standard are
expected to address: the safety and health
hazards employees should expect to find
on sites; what control measures or
techniques are effective for those hazards;
what monitoring procedures are effective
in characterizing exposure levels; what
makes an effective employer's safety and
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health program; what a site safety and
health plan should include; and,
employee's responsibilities under OSHA
and other regulations. Supervisors will
need training in their responsibilities
under the safety and health program and
its subject areas such as the spill
containment program, the personal
protective equipment program, the
medical surveillance program, the
emergency response plan and other areas.

Training programs for emergency
service organizations are available from
the U.S. National Fire Academy,
Emmitsburg, MD and the various state
fire training schools. The International
Society of Fire Service Instructors,
Ashland, MA is another resource.

The training programs for employees
covered by the requirements of
paragraph (l)(3) of this standard are
expected to address: the need for and use
of personal protective equipment
including respirators; the
decontamination procedures to be used;
preplanning activities for hazardous
substance incidents including the
emergency response plan; company
standard operating procedures for
hazardous substance emergency
responses; the use of the incident
command system and other subjects.
Hands-on training should be stressed
whenever possible. Critiques done after
an incident which include any evaluation
of what worked and what did not and
how can we do better the next time may
be counted as training time.

For hazardous materials teams, the
training will need to address the care, use
and/or testing of chemical protective
clothing including totally encapsulating
suits, the medical surveillance program,
the standard operating procedures for the
use of plugging and patching equipment
and other subject areas.

Officers and leaders who may be
expected to be in charge at an incident
will need to be fully knowledgeable of
their company's incident command
system. They will need to know where
and how to obtain additional assistance
and be familiar with the local district's
emergency response plan.

Technical exports or medical experts
or environmental experts that work with
hazardous materials in their regular jobs,
who may be sent to the incident scene by
the shipper, manufacturer or
governmental agency to advise and assist
the person in charge of the incident need
not have monthly training sessions,
however, they will be required to have
the 24 hours of training on an annual
basis. Their training must include the care

and use of personal protective equipment
including respirators; knowledge of the
incident command system; and those
areas needed to keep them current in their
respective field as it relates to safety and
health involving specific hazardous
substances.

Those employees who work for public
works departments or special equipment
operators who operate bulldozers, sand
trucks, backhoes, etc., who may be called
to the incident scene to provide
emergency support assistance, will need
at least a safety and health briefing before
entering the area of potential or actual
exposure. These specially skilled persons,
who have not been a part of the
emergency plan and do not meet the
required training hours, must be made
aware of the hazards they face and be
provided all necessary protective clothing
and equipment required for their tasks. If
respirators are to be worn, the specially
skilled person shall be trained in
accordance with § 1910.134 before
proceeding into the hazardous area to do
their assigned job.

3. Decontamination. Decontamination
procedures should be tailored to the
specific hazards of the site, and will vary
in complexity and number of steps,
depending on the level of hazard and the
employee's exposure to the hazard.
Decontamination procedures and PPE
decontamination methods will vary
depending upon the specific substance,
since one procedure or method will not
work for all substances. Evaluation of
decontamination methods and procedures
should be performed, as necessary, to
assure that employees are not exposed to
hazards by re-using PPE. References in
Appendix D may be used for guidance in
establishing an effective decontamination
program.

4. Emergency response plans. States,
along with designated districts within the
states, will be developing or have
developed emergency response plans.
These state and district plans are to be
utilized in the emergency response plans
called for in this standard.  Each
employer needs to assure that its
emergency response plan is compatible
with the local plan. In addition, the
Chemical Manufacturers' Association
(CMA) is another helpful resource in
formulating an effective emergency
response plan. Also the current
Emergency Response Guidebook from
the U.S. Department of Transportation,
CMA's CHEMTREC and the Fire Service
Emergency Management Handbook
should be used as resources.

Appendix D — References

The following references may be
consulted for further information on the
subject of this notice:

1. OSHA Instruction DFO CPL 2.70
January 29, 1986, Special Emphasis
Program: Hazardous Waste Sites.

2. OSHA Instruction DFO
CPL 2-2.37A—January 29, 1986,
Technical Assistance and Guidelines for
Superfund and Other Hazardous Waste
Site Activities.

3. OSHA Instruction DTS CPL 2.74—
January 29, 1986, Hazardous Waste
Activity Form, OSHA 175.

4. Hazardous Waste Inspections
Reference Manual, U.S. Department of
Labor, Occupational Safety and Health
Administration, 1986.

5. Memorandum of Understanding
Among the National Institute for
Occupational Safety and Health, the
Occupational Safety and Health
Administration, the United States Coast
Guard, and the United States
Environmental Protection Agency,
Guidance for Worker Protection During
Hazardous Waste Site Investigations and
Clean-up and Hazardous Substance
Emergencies, December 18, 1980.

6. National Priorities List, 1st Edition,
October 1984: U.S. Environmental
Protection Agency, Revised periodically.

7. The Decontamination of Response
Personnel, Field Standard Operating
Procedures (F.S.O.P.) 7; U.S.
Environmental Protection Agency, Office
of Emergency and Remedial Response,
Hazardous Response Support Division,
December 1984.

8. Preparation of a Site Safety Plan,
Field Standard Operating Procedures
(F.S.O.P.) 9; U.S. Environmental
Protection Agency, Office of Emergency
and Remedial Response, Hazardous
Response Support Division, April 1985.

9. Standard Operating Safety
Guidelines:  U.S. Environmental
Protection Agency, Office of Emergency
and Remedial Response, Hazardous
Response Support Division,
Environmental Response Team;
November 1984.

10. Occupational Safety and Health
Guidance Manual for Hazardous Waste
Site Activities, National Institute for
Occupational Safety and Health (NOSH),
Occupational Safety and Health
Administration (OSHA), U.S. Coast
Guard (USCG), and Environmental
Protection Agency (EPA); October 1985.
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11. Protecting Health and Safety of
Hazardous Waste Sites: An Overview,
U.S. Environmental Protection Agency,
EPA/625/ 9-85/006; September 1985.

12. Hazardous Waste Sites and
Hazardous Substance Emergencies,
NIOSH Worker Bulletin, U.S.
Department of Health and Human
Services, Public Health Service, Centers
for Disease Control, National Institute for
Occupational Safety and Health;
December 1982.

13. Personal Protective Equipment for
Hazardous Materials Incidents: A
Selection Guide; U.S. Department of
Health and Human Services, Public
Health Service, Centers for Disease
Control, National Institute for
Occupational Safety and Health; October
1984.

14. Fire Service Emergency
Management Handbook, International
Association of Fire Chiefs Foundation,
101 East Holly Avenue, Unit 10B,
Sterling, VA 22170, January 1985.

15. Emergency Response Guidebook,
U.S. Department of Transportation,
Washington, DC, 1983.

16. Report to the Congress on
Hazardous Materials Training, Planning,
and Preparedness, Federal Emergency
Management Agency, Washington, DC,
July 1986.

17. Workbook for Fire Command, Alan
V. Brunacini and J. David Beageron,
National Fire Protection Association.
Batterymarch Park, Quincy, MA 02269,
1985.

18. Fire Command, Alan V. Brunacini,
National Fire Protection, Batterymarch
Park, Quincy, MA 02269, 1985.

19. Incident Command System, Fire
Protection Publications, Oklahoma State
University, Stillwater, OK 74078, 1983.

20. Site Emergency Response
Planning, Chemical Manufacturers
Association, Washington, DC 20037,
1986.

[FR Doc. 87-18118 Filed 8-6-87;
10:14 am]
BILLING CODE 4510-26-M
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APPENDIX H:  GUIDELINES FOR REPORTABLE 
QUANTITIES OF LEAK TO NOTIFY OFFSITE EMERGENCY

One of the stated objectives of the project was to identify a trigger mechanism to achieve quick response that will result 

in saving of lives and property.  We have recommended that a quantitative criteria developed by USEPA (on basis of hazard 

analysis) be adopted as a “guideline.”  We must clarify that Indian legislation do not support such quantitative criteria to 

decide whether or not to notify offsite.  However, we also identified need of the industry to have some guidance on how 

to determine the “potential” for an offsite.  These guidelines are thus only suggestive.  Following these will ensure that 

industry will err on safe side.  We are copying the US legislation verbatim as a reference.





  

   


      
     

      


      
 

      




  
   




 

 

 

 

    


 

 

 




       


  


 
  
      
     
       
   

    
    

   
   


  

  

       


    
   
   


   
     


    
    
    
    

     
    


    


   
     
      

    
     



     
      



    
     
    
     



    
      

     


      

     
     




    
     






      




     
      
      
      
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

 


    


    
     

       
   


    
  
  
   

      


    

  


    

    



      
      
     

     


    

     


 
 

    

    

  
   
      

    
    
   

     


   


     


    
      

    
    
     

    
     


    
    



         

         



     


    

    
     



    

     
      

     
  


     

     

     

    

     

     

     

      

      

       

 

        

        

    



    







     

       

 

     





      


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

  

       


 










     
    
    
     
     
     
    
     
     
     
     
    
     
     
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  



 

    

        GUJARAT STATE INDUSTRIAL CHEMICAL DISASTER MANAGEMENT PLAN 213





 

       


 










     
    

  
  
  

     
    
    
    
    
    
    
    
    
    
    
    
     
    
    
    
    
    
    
    
    
    
     
    

    
    
     

     
     

    
     
    

     
     
     

    
     
     

     
     

 
 
 



   

     
     

     
     

     
     
     

     
     
     

     
     
     

      
     

     
     
     

     
      
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

  

       


 










     
     
     
      
  


   

     
     
     
     
  






  

     
     
     
     
     
     
     
     
      
     
  




  

     
     
     
     
     
     
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     

     
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     
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    
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    
     




   

    
     
    

 


  




        GUJARAT STATE INDUSTRIAL CHEMICAL DISASTER MANAGEMENT PLAN 215





 

       


 










     
     
     
     
    
     
     
    
    
    
    
  



 

     
    
    
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     
   

 
   


   

    
  
  

  
     

    
  
  


  

    

     
    

  

     
    

    
    
    

    
    
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

  

       


 










    
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    

    
    

     
     
     

     
    
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

 

       


 










     
    
     
     
     
     
     
     
     
     
    
     
    
     
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

  

       


 










     
     
  















 

     
     
     
      
     
     
     
     
      
    
     
     
    
    
     
     
     
    
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     

     
     
     

     
     
     

    
  

  
     
    

    
  
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

 

       


 










     
    
    
    
     
     
    
    
    
     
     
     
     
      
     
     
     
     
     
    
     
     
 




   

 

 


   

 

 
 


   

 

 
 


   

     

      
     
     

     
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     
     
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

  

       


 










     
    
     
     
     
     
     
  



 

     
     
  


   

    
    
     
    
    
    
    
     
     
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  


   

   


   

   


   

     

      
     
     

     
     
     

     
     

     
    
     

     
    
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

 

       


 










     
    
     
     
    
    
     
     
    
     
     
     
     
     
     
     
     
     
    
  


 

    
    
    
    
    
    
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     
     
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    

     
     
    

     
     

     
     
     

    
    
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

  

       


 










    
     
     
     
     
     
     
     
     
    
     
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    

  




 

     
    
    

    
    

    
    
     

  






 

     

  


 

    

    
     
     

    
    
    

     
     

     
     
    

     
    

        GUJARAT STATE INDUSTRIAL CHEMICAL DISASTER MANAGEMENT PLAN 223





 

       


 










     
     
     
    
    
    
    
     
     
    
     
    
     
     
     
     
     
     
     
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     
     

     
     

     
     
     

     
     
      

     
     
     

    
     

     
     
     

     
     
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

  

       


 










     
     
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     
     
     

     
    

    
    
     

  


 

    

     
    
    

    
     

    
     
     

     
     
    

  


  

     
  


  

     
    

    

    
     
    

     
    

     
    
     

     
     
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

 

       


 










     
    
     
     
     
     
    
     
     
    
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     
     

    
     
     

     
     
     

     
      

     
  


   

      
     
     

     
      

     
     
     

     
     
     

     
     
     

     
     

    
     
     

     
     
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

  

       


 










     
    
     
     
   



   

   


   

     
   


   

     
    
     
  



   

   


   

    
    
     
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     
     

     
     

     
     
    

     
      
     

     
    
     

     
     

     
    
     

     
     

        GUJARAT STATE INDUSTRIAL CHEMICAL DISASTER MANAGEMENT PLAN 227





 

       


 










     
    
     
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      
    
     

     
  

 

   

    
     

     
    
     

     
     
     

     
    

    
    
     

     
     
     

     
     

    
     
    

     
    
    

    
     
    

    
     

    
     
    

    
    
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

  

       


 










    
  


 

    
    
  





 

  







 

  



 

     
    
     
     
     
    
    
  



 

     
  


  

    
     
     
     
  







 

  








 

    
    
     
     
    
     

     
     
     

     
     

     
     
     

     
     
    

    
     
     

     
     

     
     
  



  

     

        GUJARAT STATE INDUSTRIAL CHEMICAL DISASTER MANAGEMENT PLAN 229





 

       


 










     
     
     
     
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     

    
     
     

     
     
    

    
    
     

     
    

 
  


   

     
    

        GUJARAT STATE INDUSTRIAL CHEMICAL DISASTER MANAGEMENT PLAN 231





 

       


 










    
  





 

     
    
    
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    

     
       
       

      

          




     
     
     
     
     
    
     
     
     

     



    
    
    
    
    
    
    
    
    

     



     

        232 GUJARAT STATE INDUSTRIAL CHEMICAL DISASTER MANAGEMENT PLAN





  

       


 










     
     



     
     
     
     
     

     
     
       
        

       
    
  

       


     
      


     
        




     
       
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

 

       


 











     
       

     
     


     


      
      
      


     


       


      
        


    
      


     
       
      

       
      

     
      
       

       



     
        
       

   
     

    
        


     

       

       
       




     

      
    
    

      
    
      


     

       
      


     
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

  

       


 










       

      

   
      


        
        

  
        
        

      
    



     

       

      


       
       

       


     

       


      
  
     

       
       
     


     
    


       

      
     
         

    

       

        
 

    
    
       

       

    

     
  
    

        


     

        GUJARAT STATE INDUSTRIAL CHEMICAL DISASTER MANAGEMENT PLAN 235





 

       


 










    
     
       

      
   
   

 
       

        
       
     

       
      
       

   


       


     
       
  



         

   
      


     
      

      


     
      


     
      


     
      


     
      


     
      
      


     
       


     
    


     
      


     
      


     
        


     
 


     
       


     
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

  

       


 











     
    


     
      


     



     
        


     
         


     
     


     
   


     



     
       


     



     
        


    
     


    
       


    
        


    
        


    
       


    
      


    

       


    

     
    


    
      


    
       


    
      


    
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

 

       


 










       



    

      


    

      



    

      


    

       


    



    

     



    




    

     
      


    



    

        


    





    

       


    



    

     


    



    

     



    

 




    


       



    

      
 



    

    


    

        238 GUJARAT STATE INDUSTRIAL CHEMICAL DISASTER MANAGEMENT PLAN





  

       


 










      
       

      

 

          
 

     

      

     


     

      
      


     



     
      

      


     

       


     

      
       
      




     


     



     




     

       


     




     
       



     
      



     
         


     

    


     

      


     



     

       


     
       

     


     
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

 

       


 










        
      



     

  


     

    


     

      



     
      


     



      


     
     

      
      


     

       
     



     
     

      


     

    


     

       
    


     

       
     


     

    
      



     
     

    


     

       
 


     

  
      


     

      

       


     
     

    


     
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

  

       


 










       



     

      
     



     

        
       



     

        


     

      



     

  
 



     

        
        

         
       
       



     

        




     

        
        

         


     

       

       
       


     

    

       


     



     

        


     



 
       
  



     

     
        

      

      

 

     
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

 

       


 










    
      

 
 
       



     

      
      

 
      

     


     

    

    

   

      


     

 
     
     

     


     

     



     

    

    
      
      



      

       


      

       


      

  
       



      

  

       


      

      



       
      



   



  

      
 



   

     


      

      


     
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

  

       


 










       
     

      
       

        
         
  



 
 
       


 
         


 
 


            

 

        
 

              


  



 
 

      



   
     
 

 

 

   


 
 




 

 


    




 

 


 

 

  



 


 




 




   
     
 

 

 

 

  


 




 



 
   



 


 



 
  


 
 


 
 

 
   


 

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

 

   
     
 

 

 
 

 



 
 


 


 

 
 


 
 






 


   


 


 


 
 





 


 


 
 
 




  


 


 
 

   


 

 





 


 


 


 


 


 


 
 

   
     
 

 

 


 


 


 




    


 
 
 
 
 

 


 


 


 

 
 


 
  


 

 
 


 
 




 








   




   




 

 
 

 
    
  


 



 



 
 


 
 



        244 GUJARAT STATE INDUSTRIAL CHEMICAL DISASTER MANAGEMENT PLAN





  

   
     
 

 

 



 


 


 


 
 
 


 




 
 
 


 

 
 
 




 



 
 


 
 




 
 


 
  


 


 




 


 
 


 

 


 


 


 


 
 
 
 


 




 

   
     
 

 

 



 
 


 


 


 
 


 
 


 


 
 


 


 


 


 


 

 


 





 
 


 





 
 
 


 
 
 
 
 


 


 


 


 


 
 


 


 
 



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

 

   
     
 

 

 
 
 




 


 
 

  
 

    
 

 
 
 

  
 





 
 


 
 
 


 


 
 
 
 
 




 


 



 



 


 


 
 


 


 


 


 


 


 


 


 



 
 

   
     
 

 


 
 


 


 
 
 


 




 
 
 
 


 
 


  

 
 

   


 


 


  
 


 
 


 
 
 




 


 


 
 




 
 




 



 
 


 
 




 


 


 


 
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

  

   
     
 

 

 


 


 


 
 


 


 
 


 




 
 


 
 
 


 

 
 


 


 
 
 


 


 
 


 
 


 


 
 
 
 
 


 


 


 
 
 


 

 




 

 

 


 


 

   
     
 

 





 
 

  


 
   






 


 


    



    

 
    

 
 
 


 
 
 


 


 
 
 


 
 
 


 


 


 
 


 
 
 


 


 
 


 
 
 


 
 
 


 


 
  


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

 

   
     
 

 


 
 
 


 


 


 


 
 
 
 


 




 


 


 


 
 
 


 
 





 



 


 
 


 


 


 
 


 
 
 
 
 
 
 
 
 


   


 
   


 
   


 

   


   
     
 

 

 
 


 
 

   



  


   



 

 





 


 
 


 
 
 
 
 
 
 
 


 


 


 
 





 
  


 

 


 



 


 


 


 
 
 
 
 
 


    




 
 
 
 
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

  

   
     
 

 


 


 
 
 
 




 



 
 


 


 




 
 
 
 
 
 


 
 
 
 


 
 




 
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
 


 




 
 
 
 




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

 

   
     
 

 

 
 
 


 





 
 
 
 


 
 




 


 
 
 

 
 


  




 
 

 
 
 

  


 


 
 
 


 
 
 
 
 
 
 


 


 



    




 
 
    




 


 
 
 
 
 
 

   
     
 

 

 



 
 




 
 
 


 
 


 


 


 
 


 
 
 
 
 


 
 
 
 
 
 
 
 
 
 
 
 


 
 
 
 
 


 
 


 


 
 
 
 
 
 
 
 
 
 
 


 
 
 


 

 
 

        250 GUJARAT STATE INDUSTRIAL CHEMICAL DISASTER MANAGEMENT PLAN





  

   
     
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
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 
 

 

 

 
 

 

 

 


 

 

 

 
 

 

 

 
 

 

 

        GUJARAT STATE INDUSTRIAL CHEMICAL DISASTER MANAGEMENT PLAN 251





 

   
     
 

 

  



 
 
 
 
   




 
 
 
 

 


 
  


 


 




 


 
 





 
 

   


 


   
 




  





   

 



   




 
 
 
 
 
 
 
 
 




 
 
  




 


   
     
 

 


 
 
 
 
 
 
 
 
   




 
 
 
 
 

 


 
 
 
 
    




 
 
   




 
 
   

 




 

  







   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

   
   
   

   
   
   

   
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

  

  








   
    
    
   
   
   
   
   
   
   
    
    
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

   
   
   

   
   
   

   
   

   
   
   

   
   
   

   
   

   
   
   

   
   
   

   
   
   

   
   

   
   
   

   
   

  








   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

   
   
   

   
   
   

   
   

   
   
   

   
   
   

   
   

   
   
   

   
   
   

   
   
   

   
   

   
   
   

   
   
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

 

  








   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
    
    
   
   
   
   
   
   
   
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   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

   
   
   

   
   
   

   
   

   
   
   

   
   
   

   
   

   
   
   

   
   
   

   
   
   

   
   

   
   
   

   
   

        254 GUJARAT STATE INDUSTRIAL CHEMICAL DISASTER MANAGEMENT PLAN





  

  








   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

   
   
   

   
   
   

   
   

   
   
   

   
   
   

   
   

   
   
   

   
   
   

   
   
   

   
   

   
   
   

   
   

  







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   
   
   

   
   

   
   
   

   
   
   

   
   
   

   
   

   
   
   

   
   
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

 

  








   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

   
   
   

   
   
   

   
   

   
   
   

   
   
   

   
   

   
   
   

    
    
   

   
   
   

   
   

   
   
   

   
   

  







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   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   
   

   
   
   

   
   
   

   
   

   
   
   

   
   
   

   
   

   
   
   

    
    
   

   
   
   

   
   

   
   
   

   
   
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




   
   
   
   
   
   
   
   
   
   
   
   
   
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   
   
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   
   
   
   
   
   
   
   
   
   
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   
   
   
   
   
   
   
   
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   
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   
   

   
   

   
   
   

   
   
   

   
   

   
   
   

   
   
   

   
   
   

   
   

   
   
   

   
   
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

 

  








   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   

   


   

       

 
      

      

       

         

        
     

         
        

     


         

 
   

  

 

        
 




   
    
     
      


    


    
     
      
        
     
       

       
    

       
      


 

     

    
     

    
     
    
      
   

     
     
    
      

      
     
    


    



 
        


  

      
      
       


     
   
      
     

     

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

  

     




    

     

        


     


 

    

     
     

    

     

     
  
    
    
  


  

    
  
  
  
  
  
  
  
  
  
  
  
  
  
  

  
  

    

     
  





     
      
     

    
       
      



      
      
      

    
     
    
    
     

     

       

    

      
     
     
     
     
      
       
   

     



    

      
     

    

   

    

     
    
 
 
    
    
   
     
   
    

    
     



    

     


    



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

         


  




    

      
   
  



    
    

     

  
    
      





    
     

    

  
    

    
      
       

   



 

    






     
    
     

     


         


  

     

      


     


    
     



    
      

     


   
      

     
    
     
     
  



    


     

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

  

     



     
      




  
      
   





     


    
      


      

     
     
     
     
  


      
      

     
    


  
     

       

     





    


      

  





     
     
     
     
     
   

  

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

   
      
     


    
      
     


      
      





      


       
    


       








   
     
      
      
    
      


    
      
    
  
     
     
    
    






     

      

       
      


     
      

    
  


     
   


   


   
     

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     
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      
    
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     



   
     
     
      
       
      


     

    

       

    


     
    
     

      
     
   
    

     
     

     




    





     

       
 
     

     
    
     
   
    




    
    
  
     
  
     




      

      
     
    
      
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     
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   

   

     




 

    

      
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