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General Observations

S No Observation Refer to

1 Qff-sile effects to be enumerated so as toinclude the number
of people likely to beaffected for each identified scenario.

Please refer Page No. 30to 33(Chapter-3)Volume- I

? MoEF to direct the state Factoriesdepartment for conducting
Mock Drills of the

approved plans with a reasonable timeframe of 6 months.

No Action on TSC

3 Material Safety Data Sheets (MSDS] ofrelevant hazardous
chemicals to beprovided in the format given at Schedule 9of the
MSIHC Rules

MSDS of all relevantchemicals provided in theMoEF's format
atAnnexure 9

Specific Observations

1 No specific observations Report approvedsubject to
incorporation of the GeneralRecommendations.

General observationsincorporated.
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CHAPTER -1

BASIS OF THE PLAN

1.1 INTRODUCTION AND OBJECTIVES

An "Offsite" emergency is defined as an incident that has the
potential to cause

injury and / or death beyond the factory "boundary". It
typically includes incidents

originating within factories with an Offsite effect and
transportation incidents. Such

accidents, despite the most modem systems, procedures, hardware
and other

factors, have occurred in the country and around the world in
the past. Offsite

emergency plans require the concerted and well co-ordinated
response from

multiple agencies to prevent undue damage and escalation.

The emergency plan contained herein is site and chemical
specific- it addresses

critical/ important elements related to the hazardous nature of
the chemicals in

question; consequence effects in case" of accidental releases;
extent of

vulnerable zone; how the release can be contained; how the
effects can be

minimised; preventive measures that can be taken; preactive
actions to be taken

and other such information.

Chemical incidents over the last 2-3 decades have thrown up many
areas where

better and more co-ordinated preparedness could have saved
numerous precious

lives- large scale examples include the Bhopal Gas tragedy where
so many

systems failed at the same time. In addition, major flaws in the
entire chain of

emergency management were identified later. Technically and
administratively

sound emergency preparedness can only be achieved through a
highly thought

out, structured and co-ordinated process involving the
authorities, industry, the

public at large and other emergency agencies.

Preparation of a district Offsite plan is mandatory under the EP
Act (MSIHC

Rules). This Plan is sponsored by the Ministry of Environment
and Forests,

Government of India, the Nodal Ministry for Chemical Disasters,
in order to assist

the district administration in combating major Qffsite emergency
situations. Asmentioned, Offsite incidents could arise due to
large-scale incidents originating
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from withinthe industry (say a storage tank rupture) or outside,
say from road,

rail or hazardous chemicals pipeline transportation incident.
The enclosed plan

closely addresses these issues. The plan does not however
discuss natural

calamities (though the findings presented herein could be
helpful during these

calamities as well!). Other statutory issues addressing
emergency planning are

given vide Ann ex I.

The overallobjectives of an effective Offsite Plan are:

To safeguard lives, property and environment- saving human life
has to be

the highest priority in any chemical emergency. Any evacuation,
medical

treatment required for vulnerable persons, welfare assistance
etc. must be

ensured at the district level to ensure fulfilment of this
objective.

To contain the incident and bring it under control within the
shortest

possible time- this may involve a multidisciplinary or
multi-agency effort.

To restore normalcy at the earliest.

The above objectives may be achieved through some or all of the
following

measures:

Providing information to all concerned on the estimated
consequences of

the events that are likely to develop as a result of the
emergency a

Warning and advising people who are likely to be affected a
Mobilising

on-site resources available in the industry to' contain the
emergency or

diffuse the crisis

Calling up assistance from district agencies

Initiating and organising effective evacuation of affected
people a

Providing necessary first aid arid other medical services that
may berequired a Collecting data on the latest developments, other
information

and requirements and deciding future course of action based on
the same

Co-ordinating action taken by various agencies.

This offsite plan addresses the above issues in detail. It must
be remembered that

a plan is just the beginning of the activity of emergency
preparedness. The plan is

more of a guideline than a ready recipe for handling a chemical
emergency. The

number of possible incidents leading to an emergency is infinite
(leakage couldoccur theoretically anywhere!) and the plan cannot
possibly include all.
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In addition to a "book plan", emergency actions must be
rehearsed extensively

and regularly for sound performance on demand and for ensuring
better co-

ordination at all levels. Ensuring emergency preparedness at ALL
times is

essential- this can be achieved through regular mock drills and
continuously

raising the level of awareness at the field level.

The plan should be regularly updated when there are changes
occurring in the

industrial set up, transportation aspects, key manpower/
administrative changes

etc. A plan cannot possibly be static for all time to come!
Regular drills, training of

key persons, increasing safety awareness etc. is extremely
important areas that

MUST be looked at for sound preparedness.

The Offsite plan presented is based on the hazard analysis study
carried out in

the year 2004 wherein the chemical hazard inventory was
identified in the district.

The hazard aspects have been upgraded based on prevalent
conditions.

1.2 SCOPE OF PLAN AND MICRO-METHODOLOGY

The broad scope of work parameters and micro-methodology as
described in the

terms of reference are reproduced below. As mentioned, the study
was based on

the Hazard analysis study carried out in 2004. The study
inventorized the hazards

in the district and Maximum Loss Scenario assessments were made
for

catastrophic failures for 2 meteorological conditions, namely D,
3 m/s and F, 1.5

m/s representing two extremes. The study also identified risk
reduction

recommendations through a Rapid Safety Audit. This study formed
the base forthe Offsite plan. The methodology adopted for carrying
out the work in question is

described next:

INITIAL VISITS- DATA COLLECTION

This included the following activities:

o Survey of industries and the hazardous chemicals being stored,
used,

manufactured and transported by them

o Organisation structure and available manpower of various
district authorities
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o Enumeration of available resources in terms of communication,
fire fighting,

transportation etc.

o General layout of the district

o Road map of the district

o Discussions with concerned district and industry officials for
a better appreciation

of the hazards involved the existing infrastructure etc.

DESK ACTIVITY

o Compilation of all data collected from different authorities
such as Fire

departments, medical agencies (hospitals, nursing homes, health
care centres

etc.), telecom, electricity board

o Updating of hazard data from each MAH unit,

o Summarising the existing organisation structure existing at
the district level to

assess the working of the same under a real emergency
situation.

o Based on industry data collected on chemical Inventories,
transportation issues

(mainly by road) etc. different fire, explosion and toxic gas
release scenarios were

modelled to find out range of affected area for damage based on
the TOR (IDLH

value for toxic dispersions, first degree bums (4 kW/m2) for
heat radiation and 0.1

bar overpressure for explosions).

o Assessment of evacuation strategy to be adopted for maximum
benefit

o Optimum utilisation of available resources was worked out/
identified, bearing in

mind the nature of hazard.

o Structuring various District Offsite Teams under the
co-ordination of District

Collector for "managing" the emergency, defining their roles,
functions etc. to

ensure all key tasks are accomplished and that there is no
duplication or

confusion in implementation.

REPORT PREPARATION AND INTERACTION WITH DISTRICT AUTHORITIES
AND

MoEF EXPERT COMMITTEE

After preparing the Offsite Plan, the findings were subsequently
presented to the

district authorities in the Draft report form and their valuable
comments and

suggestions incorporated.

FINAL REPORT PREPARATION

The final report considers comments from the Expert Committee
and the district

agencies.MOCK DRILL
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Mock drills ensure that the plan remains free from
implementation errors,

remains updated and remains or becomes efficient based or
practical application.

Items appearing good on paper may not be so at site! Hence, Mock
Drills are

certainly one of the key elements and such drills MUST be
conducted by the

district authorities periodically.

1.3 CHEMICAL HAZARDS

Chemical hazard is the potential of chemicals, chemical
processes or operations

to cause accidents that could damage or endanger human life,
environment or

property in that order. As mentioned earlier, releases or
"losses of containment"

are a result of accidents or component/ equipment failures.
Chemical hazards

identified for the district based on study of the MAH Units
activities are of either:

- Fire hazard due to petroleum products such as high speed
diesel,

kerosene, motor spirit, aviation turbine fuels and others used/
handled

in the district.

- Explosion or BLEVE due to LPG, C9, Aromax and others used/
handled

in the district.

- Toxic hazard due to Technical pesticides, chlorine and others
used/

handled in the district.

The hazards or scenarios arising out of these chemicals under
different loss of

containment situations are detailed next:

1.3.1 Fires

There are different types of fires that are of concern

Jet fires

Fireballs/BLEVE

Vapour cloud or flash fires

Liquid Pool fires
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1.3.1.1Jet fires

Releases at high velocity through holes or apertures (as in the
case of

compressed liquefied gases) would entrain air and mix with it
rapidly and dilute

to below LEL (tower explosive limit). However, there would be a
distinct sector

over which the jet is in the flammable zone. In case of ignition
therein, there is

a likelihood of a jet flame (sometimes of considerable length).
Jet flames are

characterised by high heat intensity and fatalities of 100%
within the direct

flame zone. Beyond the flame zone, the radiation would drop with
distance.

However, in case the flame impinges on a vulnerable vessel,
there is

possibility of escalation of emergency as it increases the
pressure inside the

vessel at the same time weakening its outer wall.

1.1.2 Fireballs/ BLEVE

Boiling Liquid Expanding Vapour Cloud Explosion (BLEVE), these
involve the

violent rupture of hydrocarbon vessels due to heat impingement
from say a jet

fire on the vapour section (where no heat pick up by the liquid
which in turn

vaporises is possible) of the vessel. The material released from
the vessel isthrown out and vaporising or boiling at the same time-
BLEVEs are considered

the most dreaded of all LPG / Propane incidents. Though
fireballs or BLEVE

are of very short duration, the heat radiation is so high that
even on short

exposure, major damage is possible. The blast wave phenomenon
associated

with a BLEVE is considered secondary in nature compared to the
extensive

heat radiation.

1.3.1.3 Vapour orDust Cloud Fires/UVCE

Unconfined Vapour Cloud Explosion/Vapour/Dust Cloud, these are
the fires

resulting from delayed ignition of flammable vapours evolved
from a pool of

volatile liquid or gases venting from a punctured or damaged
vessel. The

unignited vapour cloud or plume moves in the downwind direction
and when it

encounters a source of ignition and when its concentration is
within upper and

lower flammable limits, a wall of flame may flash back towards
the source of

the gas or vapour engulfing everything in its path.
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1.3.1.4 Liquid Pool Fires

As the name suggests, these are the fires involving liquid fuels
spilled on the

surface of land or water. The primary hazards due to these are
thermal

radiation and/or toxic or corrosive products of combustion.
Complications

however arise because of the terrain, which may aid the movement
of the

liquid fuel into sewers, drains, surface water or other
catchments spreading the

fire and involving more combustibles. The damage can be reduced
very much

if the Storage tanks have dykes. Thus, the area of spread of the
liquid spill

gets restricted and so does the area of the pool fire.

1.3.2 Explosions

Explosions occur because of the rapid equilibration of
combustion gases in a

confined volume due to a rapid combustion- flame or flame fronts
of

explosions travel very fast. The flame propagation is so fast
that it could

exceed the speed of sound (resulting in a detonation).

There are two types of explosions possible:

Thermal Explosions

Non Thermal Explosions

1.3.2.1 Thermal explosions

These occur because of ignition of flammable gases or vapours
within confined

space. Hence the terms lower and upper flammabiiity limits are
used

interchangeably with lower and upper explosive limits. It
follows that virtually all

substances handled under conditions of air-fuel mixtures within
the explosive or

flammable limits in an enclosed space have a high probability of
exploding rather

than simply burning upon ignition.

There are also unconfined vapour cloud explosions involving
gaseous mixtures in

an open environment causing devastating damage and widespread
injuries,

especially when the weight of airborne gas or vapours exceeds
1000 Ibs.
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There are also many solids and liquids which may explode or
detonate if ignited,

shocked, or subjected to heat or friction. However, there is no
specific property or

characteristic that sets explosives apart from other materials -
manufacturers'

information and material databases need to be referred.

The power or strength of a thermal explosion, however, depends
on:

Amount of fuel present that is capable of exploding

Amount of energy available in this portion of the fuel

Fraction of available energy (YIELD) expected to be released in
the

explosion process.

1.3.2.2 Non Thermal Explosions

These generally occur due to over-pressurisation of a vessel and
the strength of

this explosion is a function of the pressure at which the walls
of the container burst and

the nature of the walls (brittle or ductile).

1.3.3 Toxic Releases

Most chemicals are toxic through different routes and to
different extents. Toxicity

is an important aspect when related to human life and
environment. There are

several important aspects of toxicity but essentially there are
three entry routes for

toxic materials into the human body, namely oral, dermal and
inhalation.

Toxic exposure is a function of the exposure level or
concentration and the

exposure duration. It is accepted that there are certain toxic
threshold values,

below which the toxic effect could be insignificant to warranty
attention (even for

highly toxic materials). The rate of exposure or dose for
inhalation for example is afunction of many parameters including
the airborne concentration, rate of

breathing or air intake rate, exposure duration (time present in
a given

concentration), contaminant properties etc. Similarly, the
effect of an ingestion or

oral intake could be a function of the intake rate- small doses
over a time or a

large dose at once. Some poisons are known to accumulate in the
body with

devastating effect.
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For the purpose of this study, the IDLH value (based on 30
minutes exposure

duration) is considered (based on TOR) for estimating the
vulnerable distance.

MSDS for various chemicals are given vide AnnexIX.
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CHAPTER- 2

DISTRICT DETAILS

This chapter describes the district infrastructure. The
departments which are not directly

involved in emergency containment and control have not been
described.

2.1 INTRODUCTION

Please refer Map in Section 3,1, Chapter-3. Nagpur district lies
between the north

latitudes 2035' and 2144' and east longitudes 7815' and 79*40'.
It covers an

area of 9892 sq. km, which is 3.12% of the total area of
Maharashtra. The general

elevation of the district ranges between 150 - 600 m above MSL.
The western and

south-western parts of the district are drained by Wardha and
its tributaries. The

Wainganga and its tributaries drain the eastern and east-central
part of the district.

The climate of the district is mainly characterised by dry sub
humid climate withot

summer and mild winter. About 90% of the total rainfall is
received during June -

September.

Nagpur is well connected with other metropolitan cities of India
by trunk rail routs

and roadways. It has good infrastructure facilities in terms of
land, water and

power. The major industries in the district include cotton
textile, cotton ginning and

pressing, saw milling, paper and straw board, ceramic, ferro
manganese and steel

re-rolling.

Clusters of MAH industries are present mainly at the Khapri
Taluka, Kalmeshwar,Taluka Ramtek, Kamptee, MIDC Butibori, MIDC,
Hingna Road, Uppalwadi

Industrial Estate. A map showing the district clusters is
attached in Chapter-3.

2.2 DISTRICT ORGANISATION AND AVAILABLE RESOURCES

2.2.1 DC (District Collector) Office

The District Collector (DC) is the administrative head of the
district and also the

chairman of the District Crisis Group (DCG) and is based at
Nagpur. The DC is

responsible overall for the Emergency Management in the
district. The SDMs
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under the DC (refer Annex II) have specific areas of
jurisdiction. The

administrative setup is distributed division wise. The
divisional administration

should be the first administrative responder depending on the
location of

emergency. The Mandal level Administration will be responsible
for handling

emergency till the Divisional Administration takes over.

The DC's office (District Headquarters) is located in the
district headquarters at

Nagpur. During an emergency situation, the police communication
network

through wireless is available. The DC's office has an updated
list of addresses,

phone numbers etc. of top officials of major departments and
offices in thedistrict.

A district handbook of statistics (revised annually) has been
compiled bythe Chief

Planning Officer of the District and a copy is available at the
DistrictHeadquarters.

The contact numbers of various officials and departments as well
as experts are

given vide Annex III.

Once this offsite plan comes into force, DC's office will be
designated as

Emergency Control Centre. This ECC should be suitably equipped.
The areapolice station where the incident occurs would be the LECC
or the Local

Emergency Control Centre- it would establish communication with
the ECC.

Tehsils in the district are headed by Tehsildars. Ann ex
IIdescribes the locations

of the Tehsils.

2.2.2 Police Resources

The police plays a vital role during chemical emergency- control
of traffic, mob

control, directing evacuation efforts and other functions can
only be accomplished

under leadership from the police force. The public would also be
amenable to

listen to advice and instructions from the police rather than
say a lorry driver in the

event of an LPG truck overturn!

The communication network of the police force is based on
conventional wireless

sets. All the police stations have the base sets while the Jeeps
have the mobile

sets. Public warning/ announcement systems such as megaphones,
loudspeakers
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and other devices are also available with the police and all
their vehicles are

equipped with these. These can be used for relaying instructions
to the public-

light vehicles also have siren. Mob dispersal and control gear
is also available with

the state police. In addition, the police have access to jeeps,
vans and buses for

emergency use. The emergency phone no. is 100 which willconnect
to the local

police station. Contact details of important police stations
close to the clusters are

given in Annex III

2.2.3 Fire Brigade

There are fire stations spread around the District and these
also cover the major

industrial clusters. Each fire station has water tenders,
portable pumps, bore wells

fitted with electric motors, trained manpower and necessary fire
fighting

resources. The fire stations are single unit fire stations with
station fire officers,

leading firemen, driver operators and firemen. The staff has
undergone state fire

fighting training and works round the clock. The communication
facilities include P

& T lines, wireless sets for each station and tender. In
addition, departmental

wireless system operates from headquarters. Various officers
have been provided

with handsets. Details of fire stations are given in Annex
III.

As for help from neighbouring districts, the ones in proximity
include Wardha,

Bhand ara, Ako lahaving foam tenders and stock and other
resources which may

be made available if required.

Apart from fire fighting and rescue operations, help is sought
from the district fire

brigade in rescue operations associated with floods and other
calamities. The fire

brigade played an important role in the recent flood incidences
in the state.

Industr ial Fire Fight ing Resources:

Most of the industries (MAH Units) do nothave excess fire
fighting resources that

could be spared out through mutual aid. Some large MAH
industries such as IOCL

Khapri bulk depot, HPCL Wardha bulk depot, BPCL are equipped
with fire tenders

and trained personnel. Details of resources available with MAH
industries are

given in Annex VIII.


	
7/28/2019 Nagpur District Offsite Emergency Plan.pdf

21/235

NAGPUR OFFSITE DISASTER MANAGEMENT PLAN

ODMP_NAGPUR P1-Ch. 1

2.2.4 Health Services

The administration of medical assistance is vital in chemical
emergency.

Assistance by medical and paramedical staff for intoxication,
burns etc. must be

immediate on demand. Nagpur has 23 hospitals and 129
Dispensaries. Details of

important hospitals are given in Annex///.

2.2.5 Public Works Department (PWD- Roads)

The district map shows the road network in Nagpur. Major
villages have motorable

roads.

2.2.6 Telecom

The Telecom Office (directly under Central Government) forms an
important part

of emergency management.

The communication has improved markedly with the IT boom and the
state's

growth in general. Many District level officials have been
provided with mobilephones. Several cellular service providers
operate in the district, and, the

industrial estates are well covered by the communication system.
The

communication system is strong and state of the art.

With some modification, it would be possible to provide some
Emergency

communication system to the Public that could include:

Recorded message announcement for those phoning up the exchange
a

Simultaneous ringing only for consumers for emergency
communication/

relaying evacuation decision etc.

2.2.7 Electricity

Cutting off and later restoration of power supply during / after
emergency is a critical

issue, particularly when flammable gases/ vapours are involved
and also when

electrocution is imminent. The electricity transmission and
distribution system is

important. Important SEB contact numbers are given in Annex
III.
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2.2.8 Food and Civil Supplies

Allocation of food resources to stranded victims, evacuated
personnel etc. is an

important part of emergency managemept. Immediate relief in
terms of food aid

may be necessary during/ post emergency. The District Supply
Officer would be

in-charge of this function.

In case of any emergency, the immediate decision is taken by the
MRO to keep

the food supplies readily available for distribution /
procurement.

2.2.9 Railways

Railway co-operation would be necessary to halt incoming and
outgoing

passenger trains around the affected zone. It may also become
necessary to

utilize its manpower and hardware infrastructure for
miscellaneous purposes.

NAGPUR HAS A MA JOR LOAD OF HAZCHEM CARGO TRANSPORTED BY

RAIL INCLUDING LPG AND PETROLEUM PRODUCTS

2.2.10 Technical

Critical technical aspects and inputs may be entrusted to the
Factories Directorate

as they are knowledgeable regarding hazard issues in the various
factories and

also mitigative measures for chemical emergency. The main
responsibility for this

function lies with the Joint Director of Factories and the
Inspector of Factories.

The Directorate may arrange for detailed accident investigation,
analysis, analysis

of past accidents, search for less hazardous technologies,
estimating the effectivecontrol measures for various scenarios and
other important technical functions. A

list of experts along with their contact numbers is given in
Annex ///.

2.2.11 NGOs and other voluntary organisations

NGOs are considered an effective way of communicating with the
public. In

addition, they can be used for public training, motivation and
similar functions, it is

felt necessary to involve the active ones before and during a
chemical emergency

situation. Some contact numbers for important NGOs involved
inblood camps etc.is given in Annex III.
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CHAPTER-3

MAH UNITS AND CLUSTERS IN THE DISTRICT- THE HAZARD POTENTIAL

The "chemical "hazard potential in the district, as explained
earlier, has been inventorized

based on the MAH units. Nagpur district has a prominent
"chemical " industrial

component and is a moderately industrialized district supporting
a wide range of

chemical, mechanical, electrical and other sectors of industry.
These "MAH" industries in

Nagpur are spread over the following clusters:

MIDC industrial area, Butibori

P.O Shiva (Taluka Katol)

Patgowari (Taluka Mansar- Tehsil Ramtek)

MIDC Estate (Taluka Kamleshwar) .

Wardha Bulk Depot (Taluka Wardha)

MIDC Industrial Estate (Taluka Hinga),

There are other MAH units located in village Utty, Umred road
and Nagpur cooperative

Industrial Estate Uppalwadi, Kamptee road.

Important cluster MAH units information is provided in Annex
III.

3.1 CLUSTERS IN THE DISTRICT

Details of the MAH Units such as their address, contact numbers,
key personnel for

emergency action, chemical inventory etc. is given in Annex-
VIII. The distribution of the

units is given next. The main cluster is at Khapri- other MAH
Units are spread over

different parts of the district.

These are also shown in the form of a map- see Map given next at
Figure 3.1. Apart from

Figure 3.1, selected MAH Units with surroundings based on
Satellite imagery are also

indicated vide Figu res 3.1 A-E- these provide a current idea
about the locations and

surroundings.
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FIGURE-3.1 OVERALL MAP OF NAGPUR SHOWING MAH UNITS
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FIGURE-3.1A BPCL, LPG BOTTLING PLANT, BUTIBORI AND

SURROUNDINGS
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FIGURE-3.1B HPCL, LPG BOTTLING PLANT, BUTIBORI AND

SURROUNDINGS
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FIGURE-3.1C HPCL, POL DEPOT, KHAPRI AND SURROUNDINGS
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FIGURE-3.1D IOCL, POL DEPOT, KHAPRI AND SURROUNDINGS
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FIGURE-3.1E ISPAT INDUSTRIES, KALMESHWAR AND SURROUNDINGS
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FIGURE-3.1E KANHAN WATER WORKS, KANHAN RIVER AND

SURROUNDINGS
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3-1.1 Cluster Details

INDUSTRY LOCATION AREA

HPCL LPG Plant Near Khapri railway station KhapriHPCL, bulk
depot Khapri Near Khapri railway

station.Khapri

IOCL Khapri bulk depot. Near Khapri railwaystation.

Khapri

BPCL D-1 MIDC, Industrial area Butibori

Ispat industries Ltd. A- 10/1 MIDC Estate area Kamleshwar

Yavalkar Pesticides 51-59 Uppalwadi,Kamptee road

Nagpur co-operativeIndustrial Estate

Khandelwal pesticides Pvt Ltd. C-11 MIDC Industrial

Estate

Hingna

Roopsons Petrochemicals Pvt. Ltd Patgowari Mahuli road Mansar
,Ramtek

Gas Suvidha Petrochemicals Ltd. 30 milestone, Vill. Utty Umred
road

Indo Flame Petrochemicals Ltd. P.O. Shiva, Rinqnabodi Nagpur
AmravatiHighway, Katol

Kanhan Water works Located on banks ofKanhan river

Kamptee

Mahindra and Mahindra Limited MIDC area Hingna RoadNagpur

Hingna

Hindalco Industries Limited Dahali Mouda Mouda

Murli Industries Limited Vadoda Bhandara RoadNagpur

Vadoda Bhandara Road

Economic Explosive Limited Shiva Sawanga Nagpur

3.2 VULNERABILITY DISTANCES- CONSEQUENCE ANALYSIS
RESULTS-TOXICAND FIRE/ EXPLOSION SCENARIOS

The Vulnerability distances for the various scenarios are given
next in Table 3.2A,

which gives the consequence analysis result for the Toxic
scenarios along with areference template (TMP-1,2.....) which are
provided in Annex VII. The reference

template indicates the plume size and shape and would serve as a
guide for the

evacuation effort, which would need to be made at the spot. They
also serve as a guide

for planning. The MSDS for the main materials handled in Nagpur
may be found in

Ann ex XI.

As can be seen, the distances for fire and explosion scenarios
also result in offsite

consequences, though the damage distances are much less than in
the case of a toxic

release. The possibility of a knock on effect has been evaluated
in the district qualitatively
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and the probability of an incident in one unit causing failure
at the other unit is assessed

to be unlikely, (except in the Khapri cluster) due to the
relatively remote Iocation of the

MAH Units (separation distances well beyond the immediate
secondary fire zone). Table

3.26 indicates the storage quantity at each MAH Unit with
respect to threshold values as

per MSIHC Rules and also applicability against Rules 10-12
(Safety Report and External

Safety Audit).
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TABLE 3.2A CONSEQUENCE ANALYSIS TABLE

Kanhan WaterWorks

Chlorine (ToxicHazard)

8X0.9 MT,atm. T, 12-16 barg pr.

CatastrophicRupture

NA NA NA NA NA NA NA NA 1000(T-1)

1400(T-2)

20/120

ChlorineTonner

Processhazard/

minor releasefrom liquidchlorine tube

NA NA NA NA NA NA NA NA 252(T-3)

463(T-4)

5/40

Gas SuvtdhaPetrochemicalsIndia Ltd.

LPG (explosivehazard)

4X25MT, amb.T,8-1 2 bargPr.

CatastrophicRupture

315(T-5)

445(T-5)

441(T-7)

484(T-8)

542(T-9)

610(T-9)

136(JF)(T-6)

199 (JF)(T-6)

NA NA 20/120

LPGtransferpipeline

Processhazard/minorpipelinerelease

NA NA ' NA NA NA NA 23(JFXT-10)

34(JF)(T-10)

NA NA OS

RoopsonsPetrochemicalsPvt. Ltd.

LPG (explosivehazard)

1X30 MT,amb.T, 8-12 barg pr.

CatastrophicRupture

315(T-5)V 445(T-5)

441(T-7)

484(T-8)

542(T-9)

610(T-9)

136(JF)(T-6)

199 (JF)(T-6)

NA NA 25/130

LPGtransferpipeline

Processhazard/minorpipelinerelease

NA NA NA NA NA NA 23(JFX T-10)

34(JF)(T-10)

NA NA OS
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Ispat Industrieslimited

LPG/ Propane(explosive hazard)

Propane:3X75MT, amb.T, 10-15kg/cm2gpr, LPG:1 X75MT.2X50 MT

CatastrophicRupture

505(T-14) 71 2 (T-14)

560(T-13)

871 (T-14) 954(T-15) 1100(T-15)

137(JF)(T-12)

200(JF)(T-12)

NA NA 30/150

LPG/Propane(explosionhazard)*

LPGtransferpipeline

Processhazard/minorpipelinerelease

NA NA NA ' NA NA NA 23(JFXT-35)

34(JF)(T-35)

NA NA OS

HindustanPetroleumCorporation Ltd.,Khapri

LPG (explosivehazard)

4X606 MT,amb.T, 8-12barg pr.

CatastrophicRupture

1000(T-17) 1500(T-17)it.

453(T-19)

924(T-20) '.

467(T-21) 620 (T-21) 129 (JF)(T-18)

188 (JF)(T-18)

NA NA 250/1250

LPGtransferpipeline

Processhazard/ minorpipelinerelease

NA NA ' NA NA NA NA 23(JFXT-17) 34(JF)(T-17)

NA NA OS

BharatPetroleumCorporation Ltd.,Butibori

LPG (explosivehazard)

3X150MT,amb.T, 8-12barg

pr.

CatastrophicRupture

654 (T23) 923(T23)

440(T-25)

883(T-26)

468(T-27)

6107(T-27)

127(JF)(T-24)

184 (JF)(T-24) '

NA NA 40/300

LPGtransferpipeline

Processhazard/minorpipelinerelease

NA NA NA NA NA NA 23(JFXT-28)

34(JF)(T-28)

NA NA OS
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Indo FlamePetrochemicalsLtd.

LPG (explosivehazard)

2X50MT,amb.T, 8-12 bargpr.

Catastrophic Rupture

461 (T-29) 650(T29)

430(T-31)

702(T-32)

456 (T-33) 593(T-33)

126 (JF)(T-30)

183(JF)(T-30)

NA NA 20/70

LPGtransferpipeline

Processhazard/minorpipelinerelease

MA NA NA NA NA NA 23(JF)(T-34)

34 (JF)(T-34)

NA NA OS

Indian OilCorporationLimited, Khapri

MS (fire hazard) 2X740MT

Catastrophic Rupture

NA NA NA NA NA NA 42 (T-35) 57(T-35)

NA NA OS

HSD (fire hazard) 2X2544MT

Catastrophic Rupture

NA NA NA NA NA NA 42 (T-36) 57(T-36)

NA NA OS

HSD/MS/SKO Line leak Processhazard/minorpipelinerelease

NA NA NA NA NA NA LOCAL LOCAL NA NA OS

HindustanPetroleumCorporationLtd., Wardha

MS (fire hazard) 1 X703MT

Catastrophic Rupture

NA NA NA NA NA NA 42 (T-37) 57(1-37)

NA NA OS

HSD (fire hazard) 2X3900MT

Catastrophic Rupture

NA NA NA NA NA NA 42 (T-36) 57(T-36)

NA NA OS
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YavalkarPesticides

Technical gradepesticides
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LPG/Propane(explosionhazard)*

LPGtransferpipeline

Processhazard/minorpipelinerelease

NA NA NA ' NA NA NA 23(JFXT-35)

34(JF)(T-35)

NA NA OS
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TABLE 3.2B- SUMMARY TABLE- APPLICABILITY OF RULES 10-12, STATUS
ANDREPORTABLE ACCIDENTS INVOLVING HAZARDOUS CHEMICALSS. No. Name of
the Unit Hazardous Chemical Total Storage

quantityThreshold for application ofMSIHC Rules 10-12

Safety Reportrequired andstatus

Reportable accidentsinvolving hazardouschemicals

1 Hindustan PetroleumCorporation Ltd., Khapri

Liquefied Petroleum Gas 2424 MT 200 MT Yes- preparedand
keptupdated

Nil

2 Hindustan PetroleumCorporation Ltd., Wardha

Motor Spirit 1000 MT 5000 MT No Nil

High Speed Diesel,Superior Kerosene Oil

10000 MT 10000MT Yes- preparedand keptupdated

3 Indian Oil Corporation Limited Motor Spirit 2000 MT 5000 MT No
Nil

High Speed Diesel,Superior Kerosene Oil,Aviation Turbine
Fuel

1000QMT 10000 MT Yes- preparedand keptupdated

4 Ispat Industries limited Liquefied Petroleum Gas,Propane

400 MT 200. MT Yes- preparedand keptupdated

Nil

5 Kanhan Water Works Chlorine 8MT 25 MT No Nil

6 Yavalkar Pesticides Technical GradePesticides
(malathion,methyl parathion)

2MT No Nil

Aromax, C-9 solvent 55 MT 50,000 MT No

7 Roopsons Petrochemicals Pvt.Ltd. Liquefied Petroleum Gas30 MT
200 MT No. Nil

8 Gas Suvidha PetrochemicalsLtd.

Liquefied Petroleum Gas 100 MT 200 MT No. Nil

9 Indo Flame Petrochemicals Ltd. Liquefied Petroleum Gas 150 MT
200 MT No Nil
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10 Bharat Petroleum Corporation Ltd. Liquefied Petroleum Gas 450
MT 200 MT Yes- preparedand keptupdated

Nil

11 Khandelwal Pesticides Pvt. Ltd. Technical GradePesticides
(acephate,methyl parathkjn)

1-2 MT - NoNil

Solvents 500kg 50000 MT No

12 Morarji Textiles ltd, (non MAH) LPG 20 MT 200 MT No Nil

13 Mahindra and Mahindra Limited LPG / Propane 30 MT 200 MT Yes-
prepared

and keptupdated

Nil

14 Hindalco Industries Limited Propane / LPG 16.75 MT 200 MT
Yes- preparedand keptupdated

Nil

15 Murli Industries Limited Chlorine 15 T 25 MT NO Nil
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3.3 ROAD TRANSPORTATION OF HAZARDOUS CHEMICALS

Transportation sector is an extremely important sector
contributing to offsite effects

involving hazardous chemicals. Any incident in these areas is
likely to render significant

population clusters vulnerable due to:

The public is not aware of the hazardous nature of the chemicals
nor is it trained

in precautionary and preventive measures to avoid exposure.

There could be high density of population pockets.

The driver and cleaner of the tanker are unable to impress the
gravity of the

situation upon the public and are unsuccessful in preventing
thronging of people

at the incident site.

Required equipment, technology and manpower are lacking at the
site of incident

(they have to be procured from the nearest relevant industrial
unit)

Fire fighting or spill containing or leak rectifying resources
are not immediately

available and a small incident might ultimately lead to a large
scale incident.

The transportation of hazardous goods to and from the MAH units
includes the following:

- LPG by tankers- POL products (MS, SKO, HSD etc.) by road
tanker and rail tankers

- Other hazardous materials such as pesticides by truck in
packaged form

(carboys, drums etc.), Chlorine in tonners

Other toxic, flammable and explosive materials are also commonly
transported by road.

The Vulnerability distances in case of common chemicals leakage
during road

transportation are given next in Table 3.4. The IDLH value is
selected for toxic releases

and first degree burns for fire scenario and 0.1 bar over
pressure for explosions (as per

MoEF guidelines) for vulnerability.
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TABLE 3.3 Consequence Analysis for common Hazchem
transported

SI. No. Hazchem TypicaltransportedQuantity (MT)

Scenario Damage Distance

1 Chlorine 1 Toxic Release 1.4 Km2 Diesel 14 Pool Fire 28m3
Toluene 14 Fire 30m

4 Kerosene 14 Pool Fire 28m

5 LPG 18 BLEVE VCE 150m 200m

6 Spill/leak of solventsand otherFlammable

chemicals followedby fire.

Unconfined Pool fire 15m*

Corrosive chemicals such as acids and alkalies will cause damage
only through

physical contact or when in very close proximity to the spill of
volatile chemicals.

Adequate protection is available by using common PPE such as
gloves, goggles,

facemask, nose mask, etc.
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3.4 RAIL TRANSPORTATION OF HAZARDOUS CHEMICALS

In addition to the hazchem transportation by road
trucks/tankers, some materials,

particularly petroleum products, are also transported by rail
tankers. Nagpur

distr ict has major bulk oi l depots and LPG Bott l ing plants
using rai l

transpo rtat ion undertaken by rai l tankers. The typical
capacities for different

petroleum products along with the damage distances under worst
case scenario

are tabulated below:

Consequence Analysis for common Hazchem transported

s.No.

Product Raii TankWagonCapacity (MT)

Scenario DamageDistance (m)

1 Motor Spirit 47 Pool Fire 142

2 Diesel 53 Pool Fire 112

3 Kerosene 51 Pool Fire 121

4 Aviation TurbineFuel

51 ' Pool Fire 121

5 Furnace Oil 52 Spill __

6 LiquefiedPetroleumGas

35 BLEVE 515

BLEVE : Boiling Liquid Expanding Vapour Explosion

Damage Distance is calculated for Injury zone radius
corresponding to first degree bums

Furnace oil needs an initiator to burn, will not catch Tire in
presence of spark
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CHAPTER-4

EMERGENCY RESPONSE TEAMS AND ROLES

4.1 OVERALL EMERGENCY MANAGEMENT STRUCTURE

The District Collector (DC) is the overall in charge for
planning, execution and

coordination of off-site emergency management activities as per
the MSIHC

Rules. DC has constituted the District Crisis Groups (DCG) for
Nagpur and Local

Crisis Groups (LCGs) district hazard pockets at the local level
are under

consideration.

The LCG would consist of task-specific coordinators who in-turn
formulate andmobilize requisite number of action teams to provide
emergency response. The

DC is also required to communicate with state, national and
international

emergency agencies for information and support on response
strategies.

4.2 COMPOSITION & FUNCTION OF DISTRICT CRISIS GROUP

Composi t ion

District Crisis Group has been constituted for Nagpur District,
in line with the

guidelines given in Chemical Accident (CA), Emergency Response
and

Preparedness Rules 1996.

Funct ions

The DCG is the apex body in the district to deal with major
chemical accidents

and to provide expert guidance for appropriately handling them.
As per CA Rules,

1996, the DCG will:

assist in the preparation of the District Off-site Emergency
Plan

review all the on-site emergency plans prepared by the occupiers
of

respective MAH installations as inputs for the preparation of
the District Off-

site Emergency Plan

assist the district administration in the management of chemical
accidents at

a site tying within the district

continuously monitor every chemical accident
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ensure continuous (information flow from the District to the
Center and State

Crisis Groups regarding accident situation and mitigation
efforts

conduct at-least one full scale mock-drill of a chemical
accident at a site each

year and forward a report of the strengths and weaknesses of the
plan to the

state crisis group

meet every 45 days and send a report to the State Crisis
Group

4.3 COMPOSITION & FUNCTION OF LOCAL CRISIS GROUP

Composi t ion

Local Crisis Groups (LCGs) are being constituted for different
regions of the

District, in line with the guidelines given in CA rules 1996.
The suggestive

composition of the LCG is given next. The contact numbers of
suggested

members of LCG (latest constitution and members and to be kept
updated

periodically) are to be filled. The interaction and overall
flow/ organogram are

indicated vide Annex V.

Funct ions

The LCG is an apex body in the industrial pocket to deal with
major chemical

accidents and coordinate efforts in emergency planning,
preparedness and their

mitigation. As per CA Rules, 1996, the LCG will:

Update local level emergency plan for the industrial pocket.

Ensure dove-tailing of local emergency plan with District
Off-site Emergency

Plan.

Train personnel involved in chemical accident management.

Educate the population likely to be affected in a chemical
accident about the

remedies and existing preparedness in the area.

Conduct at-least one full scale mock-drill of a chemical
accident at a site

every six months and forward the report to the DCG.

Respond to all public inquiries on the subject.

Meet every month and forward a copy of the proceedings to the
DCG.

The LCG is also responsible for providing information regarding
possible chemical

accident at a site in the industrial pocket and other related
information to the

public on request. It will also assist the MAH units in the
industrial pocket in taking


	
7/28/2019 Nagpur District Offsite Emergency Plan.pdf

46/235

NAGPUR OFFSITE DISASTER MANAGEMENT PLAN

ODMP_NAGPUR P1-Ch. 1

appropriate steps to inform persons likely to be affected by a
chemical accident.

The MAH installations in the industrial pocket will assist and
facilitate the

functioning of LCG.
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EMERGENCY ORGANISATION OF THE AREA LOCAL CRISIS GROUP (LCG)

ADM/SDM.Area Emergency Authority

Chairman of LCG

Inspector of FactoriesMember Secretary of LCG

Fire Office/ Fire ServicesCoordinator

2 Eminent Doctors in theArea Medical Coordinators

Representatives ofIndustries

Material coordinators

1 Representative of CivilDefence Rescue

Coordinator

Station House Officer

Security Coordinator

2 Transporters ofHazardous ChemicalsTransport Coordinators

CommunityLeader/Sarpanch/

Village Pradhan Evac, &Rehab. Coordinators

Social WorkersFood & Water Supply

Coordinators at TemporaryShelters

Block Development Officer

Utilities Coordinator

1 Representative of an

NGO Medical aid atTemporary Shelters

Primary Health Officer

Public Works Coordinator

Editor of Local Newspaper

CommunicationsCoordinator
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4.4 EMERGENCY RESPONSE TEAMS

The most important requirement during an emergency situation is
well-

coordinated efforts for effective management and control. This
calls for

identification of personnel and resources that will be involved
in each function of

emergency planning such as fire fighting, medical management,
rescue and

combat, evacuation communication, etc.

Special teams need to be constituted for the following
activities:

Fire Fighting functions

Medical management

Technical functions

Security functions

Communication functions

Welfare functions

Rescue functions

The charts for these are given vide Ann ex IV.
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4.5 CRITERIA FOR SELECTION OF LOCAL COMMAND POSTS

REQUIREMENT:

Wherever a coordinated large-scale response may become necessary
due to a major

spill or discharge of hazardous material, it is required to
quickly establish one or more

command posts from where the emergency actions can be directed
and coordinated.

ACTION ITEMS:

Select an appropriate location (and possible alternate) for
rapid establishment of a

primary command post or emergency operations center.

Plan for a field command post near the site of the emergency
from which spill

containment and countermeasure operations may be conducted when
necessary.

Designate the individuals who should immediately report to each
site in the event of

a major emergency.

Establish a "check-in" location where key officials can be
"logged in" and their

movements tracked once they appear on the scene.

Establish an ID system to control and track entry and movement
of public authorities

and emergency crews.

Equip sites with the office equipment, maps, data sources,
communication systems,

and other supplies and resources for command and control of
response activities.

Provide security and access control at vital sites such as the
emergency operations center,

communications center, media center, emergency supply center or
depot, and the incident

site itself.

One of the first steps of a response action must be restriction
of access to the spill site and

other hazardous areas. Experienced emergency coordinators will
attest to the validity of this

observations.

It has to be kept in mind during planning for the above
activities that areas outside

established hazard zones will continue to require some degree of
police, fire, rescue,

ambulance, health care, and public works services.

Consideration is required for identifying sources of video and
telephoto equipment that

can be used to view particularly hazardous accident sites from a
safe distance on a

continuous basis at command, control, and media centers, A
close-xip view of the site on
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a television screen can be extremely helpfui to all parties to
the response action in

evaluating and choosing the appropriate course of action, as
well as satisfy media

requests for photo coverage and many of the information needs of
government officials

on scene. It also enables experts to provide guidance to
response personnel approaching

the site to undertake fire control, leak plugging, spill
containment, and/or spill cleanup

efforts.

4.6 EMERGENCY RESPONSE TEAMS- CLUSTER WISE ACTION PLANS

Emergency actions cluster wise for selected hazard scenarios are
given in Chapter 7.
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CHAPTER -5

DISTRICT EMERGENCY RESOURCES

The emergency resources available within the district or within
the clusters are very

important for emergency response. The resources of importance
include fire fighting

resources, medical resources, police resources, water resources,
trained emergency

personnel, breathing apparatus resources, fire suits resources
and others.

Resources are available either with MAN units {also possibly
with non MAH units) and

with district authorities such as the fire brigade, district
hospitals, police and others. Such

resources are a vital link in the entire emergency planning and
response process.

5.1 FIRE-FIGHTING RESOURCES

5.1.1 Fire Fighting resources with the district
administration.

Fire fighting facilities are available with the fire brigade -
contact details are given in

Annexure III. The fire stations are well spread but and cover
the district and well are

equipped and staffed for major fire arising out of offsite
chemical emergencies.

Nagpur also has the advantage of having the National Fire
Services College located in

the city- the College has infrastructure for imparting training
on techniques for fire

prevention, fire fighting, rescue and other related
aspects..

5.1.2 Fire Fighting resources with MAH Units

Some large MAH industries such as IOCL Khapri bulk depot, HPCL
Khapri bulk depot,

BPCL are equipped with fire tenders, and trained personnel with
some excess fire fighting

resources (that could be spared out through mutual aid). Details
of resources available

with MAH industries are given inAnnex VIII.

5.1.3 Types of Personnel Protective Equipment

Personal Protection Equipment are required to ensure safety of
the affected personnel,

members of fire fighting and rescue teams at the time of
emergencies involving toxic and
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flammable material. The equipment should be capable of providing
complete

protection and simultaneously be comfortable and convenient to
wear.

The type of equipment needed depends on a number of factors such
as degree of

protection required, nature of the substance against which
protection is required, the

nature of work to be performed and the circumstances likely to
be encountered in the

event of an emergency, etc. Improvements are constantly being
made in the design

of devices for personal protection and the management of the
works should ensure

that the best available are being used.

5.1.3.1 Respiratory Protection

Respiratory protection equipment is available in two main forms
viz. breathing

Apparatus which enables the user to breath independently of the
surrounding

atmosphere. Respirator, that enables the user to breath from the
surrounding

atmosphere, by inhaling through a filtering device. Respirators
should not be worn if

the oxygen level is below 20% for any reason. Several types are
available and their

qualities and limitations must be fully realized. The main
problem is the leakage of

toxic vapours past the face piece.

5.1.3.2 Self Contained Breathing Apparatus

The open circuit apparatus carries its own compressed air or
oxygen in cylinders.

These are connected directly to the face piece through a
pressure reducing valve and

demand valve. This apparatus gives a fair degree of protection
against high

concentration of vapour and is recommended when interference
with mobility is

unacceptable.5.1.3.3 Canister Respirator

A canister respirator can provide adequate protection against
specified gases in open

air situations, where there is no oxygen deficiency and the
concentration of toxic

vapour is low. Care should be taken to ensure that correct
canister is fitted and it

should be remembered that the absorbing capacity of canisters is
limited. The toxic

vapours are absorbed on a suitable material, usually activated
charcoal, contained in

a canister, which may be fitted directly to the face piece or
carried elsewhere on the

users' body and connected to the facepiece by a tube.
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5.1.3.4 Eve Protection

The personnel should be encouraged to guard against falling
splinters of solids or

splashes from injurious liquid for eye protection. Goggles of an
approved pattern should

be made available to all those who require them for safe
operation and emergency

management. In some cases, special safety spectacles may provide
adequate protection

whereas for other conditions a gas-tight goggle may be
needed.

5.1.3.5 Head and Face Protection

The wearing of an approved pattern of safety helmet should be
encouraged as a regular

habit to guard against normal industrial hazards. Hoods designed
to drape the shoulders

or tuck into working clothes should be available where
protection for head and shoulders

is required from the hazardous substance. In certain cases, caps
and face visors may

provide adequate protection.

5.13.6 Hand and Arm Protection

Hands and arms exposed to dangerous substances should always be
protected by

gloves, gauntlets and armlets wherever necessary. Care should be
taken to ensure thatthe dexterity of the operator is not hampered
by wearing such equipment. The material

used and texture must be adequate to provide the desired
protection against penetration

of dangerous substances.

5.1.3.7 Protection against Flame and Heat

Persons involved in rescue and combat operations may be required
to work in the

presence of intense heat and flames. For this they require
special clothing and

equipment. Most materials used in normal garments are
combustible and easily catch fire

especially when exposed to high intensity radiation or flames.
Flame retardant treatment

may prevent or probably delay ignition. Thickly knit clothes
take a longer time to burn as

compared to thin and loosely knit fabrics. The clothing
therefore must not only be well

designed, it should also be carefully maintained and
intelligently used.

5.2 MEDICAL FACILITIES

5.2.1 Medical facilities within the district

Nagpur is a major city with excellent medftcal infrastructure.
The major medical
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facilities contact details within the district are given in
Annex III. Nagpur has 23

government hospitals and 129 Dispensaries.

5.2.2 Medical facilities with MAH units

There are no companies in the district having their own
hospitals in their townships with

all round capability (with the exception of Ispat Industries).
The number of people likely to

be affected during various possible offsite incidents is likely
to exceed the capacity of

beds and medical facilities in the district. The planning goal
must be for the department to

be capable of providing first aid and transport facilities to
victims for safe transport to

hospitals quickly. At a time, it is possible that 10-15
ambulances are required to transport

critically injured persons to different hospitals. Resources
from private hospitals, Red

Cross and other agencies need to be kept up-dated for immediate
mobilization on

demand.

Specific antidotes for the major chemicals handled in the
district are indicated in the RIDS

(Response Information Data Sheets) section in Ann ex IX. As
certain antidotes have a

limited shelf life, a minimum stock needs to be maintained at
each hospital for catering to

.the initial rush of victims. They should also maintain a list
of agencies from where

additional stock can be obtained at short notice. Indicative
list of equipment and

medicines for 1000 persons is provided inn the next page. The
items and-treatment

methodologies suggested, need to be approved by the registered
medical practitioner

before administering the same.

Indicative list of medicines/ equipment to be stocked at
treatment center (for 1000

persons) and Antidotes and treatment procedures and suggested
emergency treatment

with general antidotes are given vide Ann ex VI.

5.3 ROADS AND VEHICLES

In an emergency, when the need for evacuation arises, quick
arrangement of requisite

vehicles has to be made. The district transport authorities can
be contacted for arranging

the requisite number of vehicles which can be ascertained on
site depending on the

extent of damage which is likely. Almost all MAH units have
vehicles available round the

clock. Industries like Ispat have their own ambulances.
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Roads:The major roads in Nagpur district are by and large in
reasonable condition.

Major road works are in progress at various parts, particularly
Khapri side, due to the

large scale road development and IT infrastructure development
taking place across the

state. Stoppages near the Khapri area result in long queues of
tankers carrying

hazardous material with the related hazard. Clearly, even a
small leak can lead to a major

emergency.

5.4 WARNING & COMMUNICATION

Proper and timely notification of an accident to response
agencies and people is

absolutely vital. Important issues include: Creating awareness
amongst the responders and local population through

pamphlets, Video Shows, small advertisements in radio and cable
televisions, and

conducting training programs with respect to the communication
of emergency and

related emergency management topics. The LCG must take an active
interest in this

activity.

Evaluating the need for requirement of vehicles fitted with
sirens and public address

system for warning and notification. Identifying all such
vehicles available with

different departments. Shortlisting those, which will be
free-and can be made use of

during an emergency must be an ongoing activity at the LCG.

All MAN units have basic communication systems available which
include P&T lines,

intercom, fax etc. Larger companies have installed more
sophisticated systems such as

Public address Systems, wireless communication (Walkie Talkies
etc.) and have some

communication back up available. Mobile phones are seen with all
companies and the

network coverage is very good for all the clusters.

5.5 POLICE RESOURCES

The police plays a vital role during chemical emergency- control
of traffic, mob control,

directing evacuation efforts and other functions can only be
accomplished under

leadership from the police force. Police stations are well
spread out and cover the district
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comprehensively, including the industrial clusters. Details of
Police Stations are given in

Annex-Il l .

5.6 ESTABLISHMENT OF EMERGENCY CONTROL ROOMS AND FIELD

(LOCAL) COMMAND POSTS

An emergency situation would require a tremendous co-ordination
effort and loss of co-

ordination is likely to interrupt the successful management of
the emergency. For this

purpose, it is necessary to establish both a DISTRICT and a
LOCAL or FIELD

Emergency Control Center or LECC. The LECC would ensure
communication with the

site, authorities, press, coordinate evacuation / related
operations on a district basis,

maintain contacts with public and outside government agencies,
procure necessary

supplies & resources, etc. The LECC site can then focus
co-ordination towards

combating the hazard in question.

DECC is the District headquarters, namely the DC Office. The'
DECC needs to be

manned around tfte clock in order to quickly respond to any
emergency situation. This

location has modem communication facilities round the clock.
During an emergency, the

DECC will be manned by some key members of DCG / LCG.

The DECC has to have a "Check-in" location requiring all
individuals to "sign-in" and

"sign-out". The members will be issued special identity cards
and/or badges that will

authorize them to pass through roadblocks and enter controlled
areas if necessary.

Colour coded badges or items of clothing or accessories such as
jackets or helmets may

be used to designate different levels of access and/or on-scene
authority.

Following facilities will be required to be established at the
DECC :

a) Adequate office furniture i.e., chairs tabie(s) for at least
20 persons {for Chairman

and.other members of the District Crisis Group),

b) Office equipment and general items for all the members of DCG
such as writing

pads, pens/pencils, erasers, photocopier with adequate stock of
copying paper,

etc.
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c) Computer for data retrieval and analysis including relevant
software for real-time

estimation of damage distances.

d) At least two dedicated external telephone lines. Hotline(s)
having link with the

telephones of all the members of DCG is preferable for prompt
notification of an

emergency is preferable

e) At least five copies of following information:

Name, address, contact numbers (office and after office) of all
the members of

CCG, SCO, DCG, LCG and alternates, if any.

List and contact information of the major hospitals, ambulance
services, fire

stations, police stations, rehabilitation centers, voluntary
organizations, etc. in

the district and adjoining areas with capacity .

List and contact information regarding the sources of water for
fire tenders in

the district and adjoining areas

List and location of availability of specific antidotes required
during emergency

with name and contact information of concerned persons

List of schools, major shopping areas, tempfes, cinema theatres,
etc. where

there is a possibility of concentration of population

List of sensitive areas such as prisons, hospitals, etc. which
require special

evacuation arrangements

f) Vulnerability templates and corresponding scaled maps of the
area

g) One large maps of the district, showing location of MAH units
and resource

agencies such as fire brigade, police, hospitals, etc., network
of roads, and other

relevant areas as mentioned above.

h) Copies of the Off-site Emergency Plan

i) Copies of the roles and responsibilities of each member of
the DCG and the LCG

j) At least two vehicles with flashing lights and warning siren
for members who may

need to visit the incident site for directing activities
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As described earlier, in addition to the DECC, Local Command
Posts (LECCs) are

also essential wherever a coordinated, large scale response is
necessary due to an

emergency. This calls for quick establishment of one or more
LECC from where the

emergency response can be directed and coordinated.

For establishing the LECCs, the local police station is the best
choice. The facilities

necessary at the LECC include:

Location : Proximity to the possible scene of emergency,

cross wind (outside vulnerable zone and

threatened areas)

Communication Facilities : Having at least 2 telephone lines one
of which

should have STD facility

Manpower : It should continuously be manned

Office space : It should have an area adequate for housing
at

least 10 people at the time of emergency.

Additional facilities such as vehicles, PA system, hotline to
DC's office, area maps,

emergency power such as a DG set, are useful.

5.7 COMMUNITY INFORMATION AND EVACUATION ASPECTS

5.7.1 Overview of "shelter-in-place" concepts

There are essentially two ways to protect the public from the
effects of toxic gas or vapourdischarges into the atmosphere. One
of these methods is evacuation and involves

relocation of threatened populations to shelters in safer areas.
The other involves giving

instructions to people to remain inside their homes or places of
business until the danger

passes. In other words, it involves telling people to
"shelter-in-place."
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Evacuation is clearly safer with respect to the specific hazards
posed by a toxic gas or

vapour release but has certain limitations and may pose new
problems. For example, it is

fairly well appreciated that a major evacuation takes time and
may not be feasible once

large amounts of toxic gases or vapours have actually entered
the atmosphere. Indeed,

asking people in the path of a toxic cloud or plume to leave
their homes may actually

cause greater harm than good in some cases. Thus, large-scale
evacuations in response

to toxic gas or vapour hazards are best considered when :

There is a strong potential for a toxic discharge, the discharge
has not yet taken

place, and there appears to be time available to relocate
people.

The discharge has taken place but people are sufficiently far
downwind to permit

time for evacuation.

People not yet in the direct path of a cloud or plume are
threatened by a future shift

in the wind direction.

The safety hazards of evacuation are outweighed by benefits of
the action, and/or

Telling people to shelter-in-place might not fully protect them
from serious

consequences.

Much has been written and said over the years pertaining to the
merits and demerits of

evacuation, but little information has been made available on
sheltering-in-place and

indeed, far too many people and organizations have come to
believe that sheltering-in-

place will provide adequate protection to the public under a
wide variety of circumstances

without actually studying the issue involved. It is therefore
the purpose of this text to

explain why staying indoors provide some degree of protection,
to discuss the degree of

protection that might be expected, and to discuss how best to
instruct the public to

shelter-in-place.
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5.7.1.10utside air entry into buildings

If a building or other structure is airtight, i.e like a sealed
box, people inside will be

completely immune from exposure to any toxic gases or vapours
outside its walls. On the

other hand, if walls of the upwind and downwind side of the
building are missing, these

people will be exposed to the same level of concentration
"indoors" as they would be if

they were in the open. It is easy to understand, therefore, that
the exposure of people

inside a structure to toxic gases or vapours in the external
environment is a function of

the "air tightness" of the building and the rate at which
outdoor air passes in and out.

There are essentially three main ways in which air can enter
(and exit) a structure, these

being:

Natural ventilation

Mechanical ventilation, and

Infiltration

Natural ventilation refers to entry of outdoor air into a
building through open windows or

doors without assistance from fans. Obviously, the more openings
in a building, the

greater the rate at which outdoor air can pass through.
Occupants can generally control

this rate by opening and closing various doors and windows.

Mechanical ventilation refers to the use of fans and other
equipment to bring air into a

building, possibly heat, cool, filter, and/or re-circuiate it
several times, and then exhaust it

from the structure. This type of system is most often seen in
office buildings, other

commercial establishments and factories. As above, occupants
usually have considerable

control over the rate of ventilation.

Infiltration is air leakage into a building through cracks and
small openings around

windows and doors and through floors and walls. The rate at
which air enters a building

by this mechanism depends on the type of building, workmanship
and material applied

during construction, and the condition of the building.
Infiltration differs from natural and

mechanical ventilation in the sense that the occupants are
generally considered to have

little effective control over its rate. The total rate at which
the outdoor air enters a building,

for the purpose of this discussion, can be considered as being
the sum of the three types

of the ventilation described above.
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Rates of outdoor air ventilation are typically expressed in
units of air changes per hour

(acph), this being the number of building volumes of outdoor air
that enter the building in

the course of an hour. For example, if a building has an
internal volume of 10,000 cubic

feet, and 20,000 cubic feet of outdoor air enters the building
each hour, its total fresh air

ventilation rate is said to be 2.0 acph. If only 5,000 cubic
feet of air enters the building in

the same span of time, the rate becomes 0.5 acph.

The natural ventilation rate in structures with open windows and
doors can vary widely

and depends on the area of opening, the wind speed, the
orientation of openings with

respect to the wind direction, and the building volume. It could
be as little as a fraction of

1.0 acph or as high as 80 - 90 acph, and possibly'even more if
residents do not mind a

strong breeze blowing through the structure on a windy day.

Mechanical ventilation rate in office buildings and the like
typically range from 4 to 12

acph with certain exceptions. During pleasant weather, 90 to 100
percent of this air might

be from the outdoors. In very cold or very hot weathers,
building operators often have the

option to reduce heating or cooling costs by lowering the fresh
air entry rate to 5-35

percent of the mechanical ventilation rate by re-circulating
large volumes of air.

5.7.1.2 Effect of Total Outdoor Air Ventilation Rate on Indoor
Exposures

The overall subject of how outdoor air pollutants can affect
exposures indoors is rather

complex and is best discussed using two examples; one for the
case when a distinct

cloud of airborne contaminants passes a building, and another
for the case when the

building is engulfed by a plume of vapour or gas for a prolonged
period of time. The cloud

is assumed to pass in a total time period of 30 minutes, while
the plume is assumed to

last 10 hours. Both the cloud and the plume are assumed to have
an averagecontaminant concentration of 100 ppm for the duration of
their existence at any

outdoor location.

Important observations are that:

Indoor concentrations increase steadily until the point in time
that the

discharge ceases and the last of the airborne contamination
passes a building.
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Tight buildings or average buildings in highly favourable
weather, with air

change rates of 0.1 acph are expected to experience a peak
indoor

contaminant concentration only 5% of the outdoor average after
30 minutes.

Due to the lack of ventilation, however, indoors levels will
drop slowly after the

cloud has passed.

"Leaky" buildings or average buildings exposed to severe weather
conditions,

with air change rates of 1.5 - 2.5 acph, may experience 45 to 65
% of outdoor

concentration in 30 minutes.

Buildings that have open windows or doors or mechanical
ventilation system

bringing in outdoor air at high rates will experience
contaminant concentrations

close to those experienced outdoors.

Peak indoor levels will be lower if the cloud passes in less
than 30 minutes and

higher if the cloud requires more than 30 minutes to pass.
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5.8 CRITERIA FOR SELECTION OF REHABILITATION CENTERS FOR

EVACUEES

The following table provides details of the item and criteria
for ranking of potential

rehabilitation centers:

Sr. No. Item Criteria

1. Location Cross wind, Distance from potential emergency
site

2. Capacity 500,1000, 1500 persons, No. of rooms, size of each
room

3.
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