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DOCUMENT No. 01: TYPES OF ACCIDENTS AND RELEASES TO 
BE TAKEN INTO ACCOUNT 

 
 
1.1 Types of Accidents and Releases to be taken into account 
 
The Off-site Emergency Management Plan (OFF-SEMP) of the district Dhenkanal is 
based on those on-site accidents in the existing industries which could affect people 
and the environment outside the works and industrial plant boundaries along with 
the accidents involved while transporting hazardous chemicals through various 
routes in the district. It is necessary to have an idea about the type of industries in 
the district and the details of processes involved therein, and transportation of 
hazardous chemicals in the district. The following Table 1.1 gives the list of MAH 
(Major Accident Hazard) industries and routes transporting hazardous chemicals 
used and their inventories. 
 

Table 1.1: List of major industries (MAH ) in the district of Dhenkanal 
 

Sr. 
No. 

Type of 
Industry 

Name & Address Chemicals 
used 

Inventory 

 
 
 
 
 
 
 
 
 
01 

 
 
 
 
 
 
 
 
 
 
 
 
MAH 

 
 
 
 
 
M/s Bhushan Steel (BSL) 
Limited, Narendrapur, 
Meramandali. 

LPG 150TX 2 

BF GAS 1,00,000M3 

Crude Tar 3x700 M3 

BTX Tank 2x 380 M3 

Tar Wash Oil 2x45 M3 

H2SO4 2x130 M3 

Lye Tank 
(NaOH) 

2x25M3 

 

Sulphur 50 Kgs Bags 

LDO 40Kl/50 Kl/ 25 Kl 

HCL 10 T 

Sodium 
Hydroxide 

10 T 

Sulfuric Acid 03 T 

Sodium 
Hypochlorite 

06 T 

Liquid 
Oxygen 

50 T 

M/s Bhuvee Profiles & 
Stainless Pvt. Ltd. (BPSPL) 
Village Kurunti, PO 

LPG 100 MT X 2 

 
 Dilute 2.00 MT 
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02 Kusupanga, 
PS- Motanga 
 

Hydrofluoric 
Acid 

Dilute Nitric 
Acid (HNO3) 

3.00 MT 

03 BRG Iron & Steel (P) Ltd., 
Kurunti,Dhenkanal. 

Propane gas 02 Propane 
Bullets (100 MT x 
2) 

04 Non-MAH Nava Bharat Ventures Ltd., 
Kharagprasad 

Chlorine 900 kg 

05 Transportation  
of hazardous 
chemicals 

NH – 55 and other state 
highways passing through 
the district 

LPG 
 
Petrol/Diesel  

Tanker (18 MT) 
 
Tanker (12 MT) 

Hydrogen Vehicles 
containing 
cylinders (~ 0.50 
kg each) 

Ammonia Tanker (15 MT) 

Chlorine Vehicles 
containing tonners 
(900 kg each) 

 
1.1.1 Identification of chemical hazards and hazardous locations in Dhenkanal 
 
Identification of chemical hazards and hazardous locations in the district Dhenkanal 
is the first step in risk management programme. As mentioned in Table 1.1, the 
major hazardous chemicals which are used in various plants/units in the district are 
LPG, Propane, LDO/HFO, Benzol, coal, BF gas and Coke oven gas. The major 
chemicals being transported along the national and state highways passing through 
the district are LPG, petrol, diesel, LDO/HFO,ammonia, chlorine and hydrogen. 
 
According to Manufacture, Storage and Import of Hazardous Chemicals (MS&IHC) 
Rules 1989 as amended in 2000 of Environment (Protection) Act of 1986, Govt. of 
India1,2(Schedule 1; Rule 2e(i), 4(1), 4(2), 17 and 18), the following criteria of 
categorizing the hazard potentials of chemicals have been used: 
 
(a) Toxic Chemicals: Chemicals having the following values of acute toxicity and 

which owing to their physical and chemical properties are capable of producing 
major accident hazards: 

 
 

Degree of 

Medium lethal 
dose by the oral 
route (oral 

Medium lethal 
dose by the dermal 
route (dermal 

Medium lethal 
concentration by 
inhalation route 
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 (b) Flammable Chemicals  
 
Flammable gases: Gases which at  20OC and standard pressure of 101.3 kPa are: 
 
   (i) Ignitable when in a mixture of 13% or less by volume with air, or 
   (ii) Have a flammable range of air at least 12% regardless of the lower flammable 
limits. 
 
Extremely flammable liquids :  Chemicals which have a flash point lower than  or 
equal to 23OC and the boiling point of which at normal pressure is less than 35OC 
(Class I A). 
 
Very Highly Flammable liquids : Chemicals which have a flash point lower than  or 
equal to 23OC and initial boiling point  is higher than 35OC (Class I B). 
 
Highly Flammable liquids: Chemicals which have a flash point lower than or equal to 
60OC but higher than 23OC (Class II). 
 
Flammable liquids: Chemicals which have a flash point higher than 60OC but lower 
than 90OC (Class III A). 
 
NFPA Classification of flammable and combustible liquids is as follows:  
 
Combustible liquid means any liquid having a flash point at or above 100oF (37.8oC). 
Combustible liquids shall be divided into two classes as follows: 
 
Class II liquids shall include those with flash points at or above 100oF (37.8oC) and 
below 140oF (60oC), except any mixture having components with flash points of 
200oF (93.3oC) or higher, the volume of which make up 99 percent or more of the 
total volume of the mixture. 

Class III liquids shall include those with flash points at or above 140oF (60oC). Class 
III liquids are subdivided into two subclasses:  

Toxicity toxicity) LD50 
(mg/kg) body 
weight of test 
animals 

toxicity) LD50 
(mg/kg) body 
weight of test 
animals 

(four hours) LC 50 
(mg/l) inhalation 
on test animals 

Extremely toxic <5 <40 <0.5 

Highly toxic > 5 – 50 > 40 - 200 >0.5 - 2.0 

Toxic >50 – 200 > 200 - 1000 > 2 - 10 
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Class IIIA liquids shall include those with flash points at or above 140oF (60oC) and 
below 200oF (93.3oC), except any mixture having components with flash points of 
200oF (93.3oC), or higher, the total volume of which make up 99 percent or more of 
the total volume of the mixture. 

Class IIIB liquids shall include those with flash points at or above 200oF (93.3oC). 
This section does not regulate Class IIIB liquids. Where the term "Class III liquids" is 
used in this section, it shall mean only Class IIIA liquids. 

When a combustible liquid is heated to within 30oF (16.7oC) of its flash point, it shall 
be handled in accordance with the requirements for the next lower class of liquids. 
 
Flammable liquid means any liquid having a flash point below 100oF (37.8oC) or 
higher, the total of which make up 99 percent or more of the total volume of the 
mixture. Flammable liquids shall be known as Class I liquids. Class I liquids are 
divided into three classes as follows: 
 
Class IA shall include liquids having flash points below 73oF (22.8oC) and having a 
boiling point below 100oF (37.8oC). 

 
Class IB shall include liquids having flash points below 73oF (22.8oC) and having a 
boiling point at or above 100oF (37.8oC). 
 
Class IC shall include liquids having flash points at or above 73oF (22.8oC) and 
below 100oF (37.8oC) 

(c) Explosives 
 
Explosives mean a solid or liquid or pyrotechnic substance (or a mixture of 
substances) or an article. 
 
(i) Which is in itself capable by chemical reaction of producing gas at such a 
temperature and pressure and at such a speed as to cause damage to 
surroundings; 
 
(ii) Which is designed to produce an effect by heat, light, sound, gas or smoke or 
combination of these as the result of non-detonative self-sustaining exothermic 
chemical reaction. 
 
As per MS&IHC rules 
 
(i) LPG and Propane:It comes under flammable gas with LFL/LEL and UFL/UEL are 
1.9% and 9.8% by volume of air respectively. It is a colourless, tasteless and 
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odourless gas. It has the ability to flash back, explode within an enclosed space. It is 
heavier than air. Therefore it experiences lesser buoyant force at atmospheric 
temperature and tends to accumulate in the trenches, pits, and low-lying areas. It is 
a flammable gas, so it may be ignited from flames, heat, sparks, static electricity and 
operational electrical switches. It can react violently with oxidising material such as 
Chlorine. Thus, the use of LPG/Propane within a plant premise may lead to the 
occurrence of various scenarios of fire and explosion.  
 
(ii) LDO/HFO: It is a flammable liquid and has high flash point of > 66OC. It implies 
that normally it does not present a major fire hazard. 
 
(iii) Benzol: The major components in Benzol are Benzene, Toluene and Xylene. It 
comes under flammable liquid with LFL/LEL and UFL/UEL are 1.2% and 7.8% by 
volume of air respectively. It is also a moderate explosion hazard when exposed to 
heat. Its vapour possesses toxicity with IDLH value for 30 minutes exposure is 500 
ppm. 
 
(iv) BF gas and Coke oven gas: The main toxic component in BF/Coke oven gas is 
carbon monoxide (CO). Its IDLH value is 1200 ppm for 30 minutes of exposure. 
Hydrogen is an explosive component in BF/coke oven gas. 
 
(v) Coal: Coal is also used in M/s BSL.Although coal is being handled safely in the 
unit, there are inherent fire and specially explosion hazards. A coal dust explosion 
may occur if the coal dust is present in the concentration between UEL and LEL 
limits i.e., 30-2000 grams/m3 of air and also a source of ignition like sparks caused 
by friction or static electricity. The following hazards have been envisaged with 
respect to handling of coal in M/s BSL Ltd.: 
 

(a) Fire during transfer of coal by conveyor system mainly due to failure of safety 

devices, viz., alarms, trip switches, interlocks, etc. 

(b) Fugitive emission of coal dust. 

(c) Explosion due to fine coal dust. 

(d) Fire in pulverizers. 

(e) Coal storage fire. 

Roughly we can comment that all these causes have potentials to create only on-site 
emergency.  
 
(vi) Ammonia comes under toxic category of hazardous chemicals. Ammonia is also 
explosive in nature. The lower and upper explosive limits (% vol. in air) of ammonia 
are 16% and 25 % respectively. The IDLH value of ammonia vapour for 30 minutes 
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of exposure is 300 ppm. Ammonia is classified as a non-flammable gas. Conditions 
favorable for ignition are seldom encountered in normal handling due to its narrow 
range of susceptibility. In the presence of a flame or spark at about 650OC, ammonia 
vapor will ignite, but only within the limited range of 16-25% of ammonia in air by 
volume. The heat generated by combustion is insufficient to maintain a flame which 
therefore will extinguish upon ignition source removal. 
 
Primary hazard associated with ammonia is that it acts as an irritant to human tissue 
in varying degrees depending upon concentration and exposure. The pungent and 
distinctive odor of the vapor, even at low concentrations, provides adequate warning 
so that no person will voluntarily remain in concentrations which are hazardous.  
 
(vii) Chlorine: It comes under highly toxic category of hazardous chemicals. Chlorine 
is a toxic chemical. Its IDLH (Immediately danger to life and health) value for 30 
minutes exposure is 10 ppm.  
 
(viii) Hydrogen: As per MS&IHC rules, hydrogen is coming under flammable gases. 
The lower and upper flammable limits (% vol. in air) of hydrogen are 4 % and 74.5 % 
respectively.  
 
The physio-chemical, flammable, explosive and toxicological properties of major 
chemicals handled in industrial units of district Dhenkanal have been shown in their 
respective MSDS (Material Safety Data Sheet) attached in Annexure – I. 
 

The above discussion shows that the district Dhenkanal is susceptible to chemical 
accidents mainly in three MAH units, viz., M/s Bhusan Steel Ltd., M/s Bhuvee 
Profiles and Stainless Pvt. Ltd. and BRG Iron & Steel (P) Ltd.,Kurunti and also 
across the routes/highways passing through the district due to transportation of 
hazardous chemicals. Three types of accidents mainly fire and explosion associated 
with LPG, Propane, hydrogen, LDO/HFO and release of toxic chemicals associated 
with carbon monoxide (from BF gas and coke oven gas), chlorine and ammonia 
(during transportation) may create off-site emergencies in the district of Dhenkanal.  
 

1.1.2 System Elements or Events Those Can Lead to a Major Accident 
 
Catastrophic release from storage vessels of LPG, Propane, ammonia, BF gas 
holders, coke oven gas holders etc. along with full bore rupture of outlet lines of gas 
holders can lead to major accidents. Such worst-case scenarios can be generated 
from failure of storage vessels/equipment, external fire, presence of ignition source, 
inadequate safety measures, human error, external damage (terrorist attacks on the 
vessels, natural disasters etc.). 
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DOCUMENT NO. 2: ORGANISATIONS INVOLVED INCLUDING KEY 
PERSONNEL AND RESPONSIBILITIES AND LIAISON 

ARRANGEMENTS AMONG THEM 
 

 

 
2.1 Organisations/stakeholders involved during off-site emergency 
 
If a major chemical accident takes place in the district of Dhenkanal and an off-site 
emergency situation is created, the management of such situations comes under the 
legal purview of district administration or district disaster management authority as 
per Chemical Accidents (Emergency, Planning, Preparedness and Response) Rules, 
1996 under Environment (Protection) Act, 1986 or Disaster Management Act, 2005. 
Management of chemical accidents/off-site emergencies in the district 
Dhenkanalinvolves partnership among the following stakeholders: 
 

a) Local Crisis Group(s) (LCG) and District Crisis Group (DCG) 
b) Local response organizations. 
c) Line departments of the State Government of Odisha. 
d) Regulators of industrial safety and environmental protection. 
e) Concerned industrial units. 
f) Other neighbouring units, which may be affected by accidents  
g) NGOs and local community organizations. 

 
The DCG is the apex body in the district to deal with major chemical accidents under 
the guidance of the District Collector, chairperson of DCG. Responsibilities of DCG 
include preparation of off-site emergency plan, management of chemical accidents 
and keeping the State Crisis Group informed regarding any accidental situation. 
 
LCG is a body in an industrial pocket to deal with chemical accidents under the 
guidance of Sub-Divisional Magistrate. LCG is responsible for preparation of local off-
site emergency plan; trainingand educationof the affected and conduction of the 
mock-drills at sites. LCGs need to work in close coordination with DCG.  
 
Local response agencies like police, fire services and medical services are the first 
responders in case of an accident.  Fire services take care of any fire or spillage to 
minimise the severity of the incident and to prevent it from developing into a larger 
accident. 
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Relief arrangements for the affected population could be organised under the local-
level officials of the State Welfare/line Departments. The responsibilities have been 
identified and spelt out in section 2.7. 
 
The Directorate of Factories and Boilers (DIFB)play a key and leading role in 
ensuring preparedness of industries to deal with chemical accidents and their 
prevention.  
 
The management of respective units have the direct responsibility for maintaining 
high safety standards to minimize chances of accidents (prevention) and contain the 
severity of off-site consequences within acceptable levels. They also have the 
responsibilities to create awareness in the vicinity about the off-site scenarios and 
do's and don'ts by the affected population in such scenarios.  
 
Local community organizations and NGOs can play an active role in raising the 
awareness level of the communities. They are also valuable assets for the community 
response plan(s). They can connect to the people at a humanitarian level and hence 
can help by making them aware about the possible hazards and actions during the 
response to an emergency.  
 
2.2 Legal Framework: Functions and compositions of DCG and LCG 
 
The Chemical Accidents (Emergency Planning, Preparedness and Response) Rules, 
1996 under Environment (Protection) Act, 1986 seeks to achieve partnerships among 
different stakeholders through creation of District and Local Crisis Groups for 
management of chemical accidents in a given industrial area as stated in Schedule 7 
and Schedule 8 of Rule 8 for DCG and LCG respectively. Functions of these crisis 
groups are described below: 
 
2.2.1 Functions of the District Crisis Group 
 
The District Crisis Group shall be the apex body in the district to deal with major 
chemical accidents and to provide expert guidance for handling chemical accidents. 
Without prejudice to the functions specified under sub-rule (1), the District Crisis 
Group shall: 
 

a) Assist in preparation of district off-site emergency management plan; 
b) Review all the on-site emergency plans prepared by the occupiers of Major 

Accident Hazard installations for the preparation of the district off-site 
emergency management plan; 

c) Assist the district administration in the management of chemical hazards; 
d) Continuously monitor every chemical accident; 
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e) Ensure continuous information flow from the district to the State and Central 
Crisis Groups regarding accident situation and mitigation efforts; 

f) Forward a report of every chemical accident within fifteen days to the State 
Crisis Group; 

g) 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. 

 
2.2.2    Functions of the Local Crisis Group 
 
The Local Crisis Group shall be the body in the industrial pocket to deal with chemical 
accidents and coordinate efforts in planning, preparedness and mitigation of a 
chemical accident. Without prejudice to the functions specified under sub-rule (1), the 
Local Crisis Group shall: 

a) Prepare local emergency plans for the industrial pocket; 
b) Ensure dovetailing of the local emergency plan with the district off-site 

emergency management plan; 
c) Train personnel involved in chemical accident management; 
d) Educate the population likely to be affected in a chemical accident about the 

remedies and existing preparedness in the area; 
e) 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; 
f) Respond to all public inquiries on the subject; 

 
In the district Dhenkanal, there are only three MAH units, viz., M/s Bhushan Steel 
Limited at Meramandali and M/s Bhuvee Profiles & Stainless Pvt. Ltd. at 
Motangaand are located within a distance of about 1.5 km from each other. These 
units are at a distance of 30 km from the district headquarter of Dhenkanal. BRG 
Iron & Steel (P) Ltd.is located at Kurunti. There are a few hazardous units (not under 
MAH category) in the district. Under these situations, SDM and DIFB can think of 
setting up LCG in any of the MAH units or somewhere at Nava Bharat Ventures Ltd., 
Kharagprasad in consultation with other members. 
 
District Collectorate, Dhenkanal will be the office location for DCG. Under 
consultation with all members, the Collector can think of establishing DCG at a 
separate location with required infrastructure. 
 
The DCG and LCG will also take care the necessary actions in case of emergency 
situation arising because of transportation of hazardous chemicals. 
 
2.2.3 Composition of the District Crisis Group for District Dhenkanal+ 
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DCG has to administer the emergency by itself; irrespective of its location. The DCG 
has already been composed by the District Collector in Dhenkanal.The Chemical 
Accidents (Emergency Planning, Preparedness and Response) Rules, 1996 provide 
for the composition of District Crisis Group as follows: 

 
 

Table 2.1: Composition of DCG, Dhenkanal 
 

i.  District Collector Chair Person 

ii.  Assistant Director of Factories and Boilers Member Secretary 

iii.  District Emergency Officer* Member 

iv.  Chief Fire Officer* Member 

v.  District Information Officer Member 

vi.  Controller of Explosives*  Member 

vii.  Chief Civil Defence* Member 

viii.  One Representative of Trade Unions  
(To be nominated by the District Collector) 

Member 

ix.  Deputy Superintendent of Police # Member 

x.  District Health Officer/Chief Medical Officer    Member 

xi.  Commissioner, Municipal Corporations    Member 

xii.  Representative of the Department of Public 
Health Engineering  

Member 

xiii.  Four Experts (Industrial Safety and Health)                
(To be nominated by the District Collector) 

Member 

xiv.  Commissioner (Transport)*          Member 

xv.  One Representative of Industry   
(To be nominated by the District Collector )                         

Member 

xvi.  Chair-person/Member-Secretary of Local 
Crisis Groups 

Member 

 
* These Officers should be of the district level from their respective   

department. 
#   Should be preferably Superintendent of Police  
+   Railways Authorities should be co-opted (Station master –DNKL) 
 
2.2.4 Composition of Local Crisis Group 
 

Table 2.2: Composition of LCG, Dhenkanal 
 

i.  Sub-Divisional Magistrate, Dhenkanal Chair Person  

ii.  Assistant Director of Factories and Boilers Member Secretary 

iii.  SP (Rural)* Member 
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iv.  General Manager, M/s BSL Member 

v.  General Manager, M/s BSPPL Member 

vi.  Transporters of Hazardous Chemicals  
(2 numbers)  

Member 

vii.  Chief Fire Officer, M/s BSL Member 

viii.  Chief Fire Officer, M/s BSPPL Member 

ix.  Station House Officer, BSL Police Station Member 

x.  Block Development Officer Member 

xi.  DG Civil Defence or its representative*  Member 

xii.  Primary Health Officers* Member 

xiii.  Chief Medical Officer, Occupational Health 
Centre, M/s BSL 

Member 

xiv.  Chief Medical Officer, Occupational Health 
Centre, M/s BSPPL 

Member 

xv.  Editor of Local News Paper Member 

xvi.  Community Leader / Sarpanch/ Village 
Pradhan nominated by Chair-person 

Member 

xvii.  One Representative of Non-Government 
Organisation (NGO) 
(To be nominated by the Chair-person) 

Member 

xviii.  Two doctors eminent in local area 
(To be nominated by the Chair–person) 

Member 

xix.  Two Social Workers/Organisations to be 
nominated by the Chair-person  

Member 

 
*  These Officers should be of the sub divisional level from their respective   

departments. 
+   Railways Authorities should be co-opted  
 
2.3Major Operational Responsibilities of Line Departments for Off-site 
Emergency Management in Dhenkanal District 
 
2.3.1 Key personnel to be involved for off-site emergency 
 
The following table shows the key personnel to be involved for off-site emergency. 

 
Table 2.3: Key persons and their contact details 

 

Sr. 
No. 

Name or 
Designation 

Residence Address Contact Number 

1.  Collector,  District 
Dhenkanal 

At/Po-Dhenkanal 
Dist-Dhenkanal 

06762-226500 (O) 
06762-225777 (R) 
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2.  Sub Divisional Magistrate,  
LCG area, Dhenkanal 

 06762-225700 (O) 
06762-224782 (R) 

3.  SP, Dhenkanal At/Po-Dhenkanal 
Dist-Dhenkanal 

06762-225010 (R) 
06762-225777 (O) 

4.  SDPO, SadarDhenkanal At/Po-Dhenkanal 
Dist-Dhenkanal 

06762-224659 

5.  Officer Incharge, 
Sadar P.S 
Dhenkanal 

Gundichapada, 
Dhenkanal,Odisha 

06762-241833 

6.  Chief Medical Officer, 
District Hospital 

Dist HQ Hospital, 
Dhenkanal, Odisha 

06762-226423 

7.  Director of Factories & 
Boilers,  Odisha 

Unit-III, Kharavel Nagar 
Bhubaneswar 

06762-2396070 

8.  Dy. Director, Directorates 
of Factories & Boilers 

Plot No-C/1347, Sec-6, C.D.A, 
PO-. Bidanasi,Cuttack-
14,Odisha 

0671-2605575 

9.  Asst. Director   Factories, 
& Boilers, Dhenkanal 

At-Ratan Bazar, PO- 
Dhenkanal R.S. 
Dhenkanal, Odisha 

06722-228611 

10.  RO, State Pollution 
Control Board, Odisha 

S/3, Industrial Estate, 
hakimpada.Angul-759143 

06764-236289 

11.  Officer in Charge 
BSL Police Station 

Narendrapur, Meramandali, 
Dhenkanal,Odisha 

06762-272034 

12.  Mr.Atulya Kumar Verma, 
COO, M/s Bhushan Steel 
Limited,  

Narendrapur, Meramundali, 
Dhenkanal,Odisha 

09238197451   
06764-229800 

13.  Mr.SateeshTyagi, Factory 
Manager, Farm House, 
M/s Bhushan Steel 
Limited, Narendrapur 

Narendrapur, Meramundali, 
Dhenkanal,Odisha 

 
 
06762-300000   
06762-229850 

14.  Mr.SandeepGayal 
Occupier-cum-Director, 
M/s Bhuvee Profiles & 
Stainless Pvt. Ltd. 

At/Po- Khurunti, Dhenkanal, 
Odisha 

06732-212198 

15.  Mr. U. V. Acharya 
Factory Manager, M/s 
Bhuvee Profiles & 
Stainless Pvt. Ltd. 

At/Po- Khurunti, Dhenkanal, 
Odisha 

09178456445 

16.  District Collector, 
Angul 

District Office, Collectorate 
Angul,Odisha 

06764-230567 

17.  SP, Angul SP Office, Angul 
Odisha 

06764-230316 
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18.  Chief Medical Officer, 
District Hospital of Angul 

Dist.HQHospital,Angul 
Odisha 
 

06764-232507 

 
2.3.2 Organisation structure and response actions  
 
Organisational structure at DCG and LCG level in Dhenkanal including the actions 
required during chemical emergency and subsequent interaction between district 
and state level have been shown in Chart 1 and Chart 2. Response procedures 
among various teams/committees have been discussed in Document No. 9.  
 
During the off-site emergency, support from various departments is needed. These 
requirements and responses are described in details in Table 2.4. The roles and 
responsibilities of various departments at pre-disaster stage (preparedness and 
mitigation) and post-disaster stage (response and recovery) have been highlighted. 
 
2.4Monitoring of Prevention, Preparedness and Response at Local  and 
District level 

 

We understand that LCG/DCG should have some mechanisms for assessment of 
the level of prevention, preparedness and response to mitigate the chemical 
disasters. The assessment for various activities can be carried out through the 
following points. These points can be taken as the recommendations and have been 
designed in such a way that DCG/LCG and other stakeholders can equip 
themselves to manage any off-site emergency situations in Dhenkanal 
effectively.The points can be updated after each mock exercises.  
 

2.4.1 Awareness, training and education 
 
ü Who is responsible for the various awareness, training and education 

requirements of emergency workers and the public? 
ü Has the training needs analysis of emergency workers been performed? 
ü Have a number of different public education strategies been implemented? 
ü How quickly are new personnel in organizations made capable of working in 

emergency management? 
ü Do the capabilities and capacities of organizations improve over time during 

the implementation of preparedness strategies? 
 

2.4.2 Communications systems 
 
ü What forms of communication are available, especially for the public and the 

surrounding communities? 
ü Are there power backups for the communication systems? 
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ü Who is responsible for communications maintenance and planning? 
ü Do people/community warden know the relevant contact numbers? 
ü Are there contact lists (containing names, telephone numbers, etc.) for all 

emergency management organizations/line departments? 
ü Arethe meaning/tone of communication systems understandable among the 

surrounding public? 
 
2.4.3 Health and medical facilities 
 
ü Have the ambulance and hospital services planned and been trained for the 

handling of mass casualties in terms of burn injuries, release of toxic 
chemicals etc.? 

ü Are the communities aware of arrangements of the hospitals which are 
involved in mutual-aid scheme? 

ü Are there emergency medical teams? 
ü Who manages these teams on the site? 
ü Are there arrangements for counselling the public and emergency workers? 

Who is responsible for providing this service? 
 
2.4.4 Information about the DECR and LECR (District/Local Emergency Control 
Room) 
 
ü Are maps of the topographic and demographic, hazard and 

vulnerability/consequence zones maps available? 
ü Is ECR designated as the official point of contact by public and the media 

during an emergency? 
ü Are there provisions for releasing information to the public, including 

appropriate protective actions and devised responses? 
ü Is the community aware of the existence of these ECRs? 
ü Have agreements been reached with the media for disseminating public 

information and emergency warnings? 
ü Are contact details for all media outlets (radio, television, cable network and 

newspapers) available? 
ü Who is responsible for providing information to the media? 
ü Who is responsible for authorizing information? 
ü Who is responsible for emergency assessment and to whom do they report?  

How is the information recorded and who relays the information to those 
concerned? 

ü Who is responsible for issuing public statements about emergencies? 
ü Do they have public credibility and adequate liaison with other organizations 

who may also issue warnings? 
ü Who is responsible for providing warnings for each type of emergency? 
ü At which warning level is response action initiated? 
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ü What is the purpose of the warnings and what action is required for the 
public? 

ü Who will inform the public when the danger has passed (i.e., all clear signal)? 
ü Is there a point of contact for members of the public wanting specific 

information, and is this point of contact publicly known? 
ü Is there a referral service for directing people to the appropriate sources of 

information? 
ü Is there a registration and enquiry system for recording the whereabouts of 

displaces, injured, or dead persons? 
ü Is there a system for providing this information to bonafide inquirers? 
ü Does the community know how to contact the registration and inquiry 

system? 
 

2.4.5 Resource Management (5 M ï Manpower, Materials, Machine, Money and 
Management) 
 
ü Have arrangements been made with neighbouring DCGs/LCGs/organizations 

for assistance in times of emergency? 
ü Is there any contingency planning for emergency expenditures? 
ü Is there detailed information about skilled and unskilled manpower to be 

deployed during emergency? 
ü Is there detailed information about required machinery, equipment etc.? 
ü What tasks can be safely performed by unskilled volunteers? 
ü Is the following information available to help outside assistance: 

o Lists of organizations working in Dhenkanal/Angul/neighbouring areas 
with information on their competence and capacity to be involved in 
emergency response and recovery activities? 

o Lists of essential response and recovery items not available in the 
district that would need to be obtained from other areas, with available 
information on potential sources? 

ü Is the following information available: 
o Lists of essential response and recovery items with specifications  
o Lists of local/regional manufacturers or suppliers of response and 

recovery items, with information or quality, capacity and capability, 
delivery times, and reliability? 

o Information on essential response and recovery resources that will 
allow a rapid response, e.g. water supply systems, sanitation systems, 
health networks, alternative shelter sites, materials, transport networks 
and communications systems? 

 
2.4.6 Evacuation  
 
ü Are there designated locations to which evacuees should move? 
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ü How many people are coming under RED, ORANGE and BLUE zones and 
may need to be evacuated? 

ü In what circumstances should they be evacuated? 
ü Is there security for evacuated areas? 
ü Who is responsible for traffic control during evacuation? 
ü How are evacuees to be registered? 

 
2.4.7 Response and recovery operations 
 
ü Have the essential problems been dealt with? 

o Water & Food supply? 
o Provision of clothing, footwear, and blankets? 
o Collection and disposal of waste? 
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Table 2.4: Responsibilities of various departments during off-site emergencies 
 

Sr. 
No 

Department Pre-disaster Task 
(Preparedness and Mitigation) 

Response and Post-Disaster Task 

1.  Revenue 
Department  

ü Ensure establishment of DECR 
ü Coordination with all government 

departments, NGOs, community 
organizations, volunteers and other 
agencies for rendering effective assistance 
during disasters by formation of Crisis 
group at local and District level. 

ü Selection of sites for shelter. 
ü Coordinating arrangements for medical 

relief arrangements and distribution of 
relief supply. 

ü Maintaining updated inventory of all 
resources available in the districts, 
neighboring districts and additional 
requirements. 

ü Identification of Voluntary Organizations 
for specific tasks. 

ü Activation of the DECR with appropriate staffing, 
carryout immediate situation assessment, 
ascertain need of the affected people and 
communicate the same to Collector, Divisional 
Commissioner and the State Crisis Group 
through Labour Secretary. 

ü Ensure immediate deployment of teams to 
undertake fire/explosion/release of toxic 
chemicals, protection of life and medical plan. 

ü Ensure effective uninterrupted communications 
by various means like wireless, radio, telephones 
etc. 

ü Monitor relief management at all locations. 
ü Ensuring expeditious restoration of all essential 

life line services. 
ü Ensuring prompt medical relief management at 

disaster sites and hospitals. 
ü Ensure adequate transportation facilities, 

machinery and manpower to undertake various 
relief and response actions. 

ü Exercising over all control on the situation, all 
relief and response activities. 

ü Distribution of relief amount to the victims as per 
the guidelines issued by Public Liability Act. 

ü Take all necessary measures for subsequent 
relief and rehabilitation of the victims. 
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2.  Police 
Department 

ü Provision of all facilities in control rooms 
and nomination of officers-in-charge ECR 
and staff for manning the various desks in 
the case of 

¶ Fire/Explosion/Release toxic chemicals 

¶ Protection of life 

¶ Medical relief management. 
ü Inspection of all warning and 

communication system 
ü Preparation of resource inventory. 
ü Traffic and transport management, 

coordination with other departments. 
ü Operation readiness of communication    

systems. 
 

ü Enforcement of law and order. 
ü Carry out and communicate quick evacuation 

and need of firefighting/actions against toxic 
release. 

ü Notification about immediate essential services 
required at sites. 

ü Assist in fire fighting and evacuation. 
ü Protect life and property, prevention of looting 

and plundering. 
ü Establishment of communication links, alternate 

control room and police post to meet all 
requirements. 

ü Traffic control and sign posting. 
ü Coordinate deployment of additional forces 

(paramilitary, RAF, State Armed Forces, Home 
guards etc.)  

ü Management of deceased. 

3.  Home guard -- ü Support police. 

4.  Odisha State 
Electricity 
Board (PSEB) 

-- ü Ensure quick restoration of electric supply. 
ü Immediate arrangements are made for lighting 

and power supply at disaster sites. 

5.  Pollution 
Control Board 

-- ü To monitor decontamination of environment/site. 
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6.  Public Health 
and Family 
Welfare Dept. 
 

ü Training of medical and paramedical staff 
in carrying out medical relief task during 
emergencies  

¶ Constitution of static and mobile medical 
teams to provide relief and disaster site. 

¶ Formation of teams to carryout first aid, 
triage and medical treatment at sites and 
during firefighting and evacuation. 

¶ Preparation of plan for expansion of 
hospitals and to cater for additional 
requirements like bed, stretchers and 
medical staff.  Additional staff and facilities 
for pathological and radiological 
investigations. 

¶ Coordination for provision of auxiliary 
power, water, food, shelter, sanitation and 
providing arrangements for stay of 
relatives of the victims. 

ü Identification and preparation of plans to 
mobilize support of all existing private 
hospitals and nursing homes, doctors and 
paramedical staff during disaster event. 

ü Preparing list of inventory of all medical 
resources, chemist and druggist, 
pathological and radiological labs etc. 

ü Inventory of life savings drugs available 
and methodology to procure these 
expeditiously. 

ü Arrangement of receiving blood from 

ü Provide staff to man the Health desk in DECR to 
inform CMO and duty medical officer in base 
hospital nearest to the disaster site.  Medical 
Officer on emergency duty to inform civil surgeon 
or officer in administrative charge of the hospital, 
medical and paramedical staff. 

ü CMO Dhenkanal will exercise operational 
directions and coordination of medical relief 
functions in the district. 

ü Deployment of mobile teams at disaster site, first 
aid, triage, treatment. 

ü Arrangements for evacuation of victims. 
ü Implementation of operational plan of hospital, 

supply of medicines, food, water and electric 
supply. 

ü Arranging medicines etc. and other equipment to 
meet the demand of situation. 

ü Ensuring proper coordination with police, Red 
Cross, volunteers, NGOs, NCC, Scouts, Self 
Help Groups for looking after needs of patient. 

ü Ensuring proper hygiene and sanitation 
arrangement and taking adequate measures for 
prevention of outbreak of epidemics. 

ü Establishment of Public Inquiry Cell to provide 
information to public and the media. 
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donors, storage and coordination with 
blood banks. 

ü Arrangement for provisions of ambulances 
and transport.  Finalization of 
communication arrangement. 

ü Ensuring preparedness of govt. base 
hospitals at Dhenkanal, Angul and nearby 
areas. 

ü Arrangement for initiation of trigger 
mechanism and communication to 
concerned officers.  

7.  Public Works 
Department 
(PWD) 

-- ü To assist hospitals in providing shelters/tents for 
victims. 

ü Providing additional generators in hospitals and 
shelters. 

8.  Town and 
Country 
Planning 

ü Adoption of land use planning and zoning 
guidelines in preparation of development 
zonal plans and master plans to safeguards 
against adverse impact of disasters. 

ü Adoption of norms of land use planning and 
zoning systems. 

ü Identification of vulnerable areas and 
adoption of mitigate measures. 

-- 

9.  Public Health 
and  
Engineering 
Department 
(PHED) 

-- ü Ensuring drinking water supply and provisions of 
trench latrines in relief camps/shelters in affected 
areas etc. 

ü Ensuring all necessary measures are taken to 
control spread of epidemics. 
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10.  Directorate of 
Factories 

ü Organize orientation-training programme 
for management of chemical accidents, 
fire prevention and protection, protections 
and actions to be taken against release of 
toxic chemicals. 

ü Implementing recommendations of 
consequence and risk analysis, on-site 
plans and mutual aid scheme 

ü Organizing community awareness 
programmes. 

ü Conduct of rehearsals, mock drills, test 
exercise and practices involving all line 
departments, DCG/LCG members and the 
district administration and updating the 
district disaster management plan based 
on lessons learnt. 

ü Statutory compliance of Odisha Factories 
Act, MS&IHC Rules or equivalent in 
Odisha, CA(EPPR) Rules 1996. 

ü Accident investigation and preparation of reports. 
ü Prepare reports for dispatch to state government 

and carryout full documentation of all activities. 

 

 
 
 
 
 
 

**** 
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DOCUMENT No. 03: INFORMATION ABOUT THE SITE INCLUDING 
LIKELY LOCATIONS OF DANGEROUS SUBSTANCES, PERSONNEL AND 

EMERGENCY CONTROL ROOMS 
 
 
 

3.1 Brief description of district Dhenkanal 
 
3.1.1 Location and administrative boundaries of the district 
 
The district Dhenkanal lies in the central position of the Geo-Political map of Odisha. It lies 
between 85°58' E to 86°2' Elongitude and between 20°29' N to 21°11' N latitude. It is the 
District which touches the boundary of Keonjhar in the North, Jajpur in the East, Cuttack 
in the South and Angul in the West. Figure 3.1 shows the location of the district. The basic 
facts and figures about Dhenkanalis given in Table 3.1. The other detailed information is 
available in the district gazetteer of Odisha government. 
 

Table 3.1: Basic facts about the district Dhenkanal 
 

Area 4599.5 sq. km 

Population (2001) 10, 65,983 

Males 5, 43,439 

Females 5, 22,544 

Population density 239 per sq. km 

Literacy Rate 70.11% 

No. of Sub-Division 3 

No. of Tehsil 3 

No. of Blocks 8 

No. of Towns 3 

No. of Villages 1221 

Average rainfall 1696 mm 

Temperature Max.: 33.3 °C; Min.: 19.6 °C 

Postal Code 759014 

STD Code 06762 

 
3.1.2 Fire fighting facilities in Dhenkanal district 
 
The details of fire fighting facilities in Dhenkanal district is shown in Table 3.2. 
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**Red line running through Kharagprasad, Motunga, Meramandali etc. (where 
MAH units are located) towards Dhenkanal town shows the NH-55. 

 
 
 
 
 

Figure 3.1: Location of Dhenkanal District, Odisha 
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Table 3.2: Fire fighting facilities in Dhenkanal district 

Sr. 
No. 

Location of 
the fire 
Station 

No. of 
Fire 

Tenders 

No. Of 
Pumps 

Man 
Power 

Area 
Covered 

Person In charge Contact 
No. 

1. Dhenkanal 
Fire Station 

2 Water 
Tender 
2 
Towing 
Tender 

03 
Pumps 

1 AFO  
2 Lead 
Firemen 
11 Fire 
men 
03 
Drivers 
 

Dhenakanal 
Town &Sadar 
P.S Area 

Mr. Ishaq 
Mohamed 
(A.F.O) 

06762-
226501, 
9937419961 

2. Bhuban Fire 
Station 

1 Water 
tender 
1 
Towing 
Tender 

01 
Pump 

1 ASO 
2 Lead 
Firemen 
08 Fire 
men 
2 Driver 

 Mr. ChetanyaSethi 
(A.S.O) 

26769- 
272022, 
9437335828 

3. Gondia Fire 
Station 

1 Water 
Tender 
2 
Towing 
Tender 

01 
pump 

01 
Station 
Officer 
02 Lead 
Firemen 
07 
Firemen 
02 
Drivers 

Gondia&Nihal 
Prasad PS 
area 

Mr. D K Swaine 
(S.O) 
 

06762- 
231152 
9861647364 

4. Kankadahad 
Fire Station 

1 Water 
Tender 
1 
Towing 
Tender 

01 
Pump 

01 Lead 
Firemen 
06 
Firemen 
01 
Driver 

Kankadahad 
PS Area 

Mr. Shishir 
Chandra Dehori 
(Lead Fire Man) 

06768- 
264100, 
9438176738 

5. Kamakhaya 
Nagar Fire 
Station 

01 
Water 
Tender 
02 
Towing 
Tender 

01 
Pump 

01 SO 
02 Lead 
Firemen 
10 
Firemen 
02 
Driver 

Kamakhaya 
Nagar PS 
Area 
&Tumusingha 
PS Area 

Mr. Ramesh 
Chandra Mishra 
(S>O) 

06769- 
270533, 
9938725096 

6. Parjang Fire 
Station 

01 
Water 
01 
Towing 

01 
Pump 

01 Lead 
firemen 
6 
Firemen 
01 
Driver 

Parjang PS 
Area 

Mr..NarhariSambal 
(Lead Fire Man) 

06768- 
261022, 
9668140734 
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3.1.3 Medical Facilities in Dhenkanal District 
 
The details of medical facilities in Dhenkanal district is shown in Table 3.3. 
 

Table 3.3: Medical Facilities in Dhenkanal District 
 

Sr. 
No. 

Hospital Name Location No. of 
Doctors 

No. of 
Nurses 

No. 
of 
Beds 

No. of 
Ambu-
lance 

Blood Bank 
(Storage etc. 
Available) 

1. DHH, Dhenkanal Dhenkanal 
Town 

27 33 176 02 Blood bank 
Available 

2. Beltikiri PHC Beltikri 01 - 06 - - 

3. Bhapur Govt. 
Hospital 

Bhapur 02 03 06 - - 

7. Hindol Road 
Fire Station 

01 
Water 
Tender 
01 
Towing 
Tender 

01 
Pump 

01 AFO 
02 Lead 
Firemen 
08 
Firemen 
02 
Driver 

Botonga and 
Bhusan PS 
Area 

Mr. Arun K Rout 
(A.S.O) 

06732- 
265022, 
9937259877 

8. Khajuriakate 
Fire Station 

01 
Water 
Tender 
01 
Towing 

01 
Pump 

01 Lead  
Firemen 
07 
Firemen 
01 
Driver 

Balimi PS 
Area 

Mr. Kavi Chandra 
Sambal 
(Lead Fire Man) 

06732- 
254428, 
9938335644 

9. Hindol Fire 
Station 

01 
Water 
Tender 
01 
Towing 
Tender 

01 
Pump 

01 ASO 
02 Lead 
Firemen 
06 
Firemen 
01 
Driver 
 

Hindol PS 
Area 

Mr. Shivram Rout 
(A.S.O) 

06732- 
251237, 
9777186615 

10. Rasol Fire 
Station 

01 
Water 
Tender 
01 
Towing 
Tender 

01 
Pump 

01 
Station 
Officer 
02 Lead 
Firemen 
06 
Firemen 
01 
Driver 

Rasol PS 
Area 

Mr. Prafful K 
Vishwah 
(S.O) 

06732- 
253403, 
9777992923 
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4. CHC 
Mathakargola 

Mathakargola 02 01 16 - - 

5. CHC Jiral Jiral 01 02 16 01 - 

6. A H Bhuban Bhuban 04 06 35 01 Will be soon 
Operational 

7. Birasal PHC Birasal 02 - 06 - - 

8. Mahabirod Govt. 
Hospital 

Mahabirod 01 01 06 - - 

9. Kankadahad Kankadahad 01 02 06 - - 

10. CHC 
Sriramchandrapur 

Sriramchandra
pur 

04 03 16 01 Not 
Function
al 

- 

11. Parjang CHC Parjang 03 03 16 01 Not 
Function
al 

- 

12. Analaberini  CHC Analaberini 04 04 16 01 Not 
Function
al 

- 

13. SDH. K. Nagar Kamakhaya 
Nagar 

07 10 43 01 Blood 
Storage Unit 
Available 

14. Odapada PHC Odapada 01 - 06 - - 

15. Meramunduli 
Govt. Hospital 

Meramunduli 01 03 06 - - 

16. Khajuriakata PHC Khajuriakata 01 - 06 - - 

17. Hindol SDH Hindol 06 09 30 01 Blood 
Storage Unit 
Available. 

 
3.2 Location of dangerous substances 
 
Dangerous substances susceptible to chemical hazards in Dhenkanal are located in the 
industrial units and across the NH-55 and state highways due to transportation of 
hazardous chemicals. In addition to three MAH units, there are 07 medium scale and 51 
small scale industries in Dhenkanalas on 31.12.09.  The following table 3.4 shows the 
details of medium scale units.  

Table 3.4: Medium scale units 
 

Sr. 
No 

Name & Address Major Chemical 
Used 

Inventory and storage 
details of major chemical 

1. Nava Bharat Ventures Ltd, 
Kharagprasad, Dhenkanal. 

  Chlorine 02 Tonners (900 Kg x 2) 

2 Sakthi Sugars Ltd. 
Haripur, Dhenkanal. 

 
          - 
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3.3Location of the Emergency Control Rooms 
 
Emergency Control Room (ECR) for off-site emergencies at District level (DECR) would be 
established in the Collectorate, Dhenkanal. Under consultation with all members, the 
Collector can think of establishing DECR at a separate location with required infrastructure 
(section 3.4). 
 
Since the MAH units in the district are within a few km from each other and if the off-site 
emergency is created due to some on-site activities in any of the units, local emergency 
control room (LECR) can be made in any one of these units at an easily accessible location 
for off-site emergency management.  

 
Table3.5: Location of District Emergency Control Room (DECR) 

 

District Emergency Control Room (DECR) 
 

1. Collectorate Office, District 
Dhenkanal/ any suitable location 
as decided by the DCG 

Suitable for off-site emergencies due to on-site 
accidents in any of the MAH units. 

Alternate 
 

2. Police Control Room, District 
Dhenkanal 

Suitable for emergencies during transportation 
of hazardous chemicals 

 
 

Table 3.6: Location of Local Emergency Control Room (LECR) 
 

3 UAL Orissa  
Korian, Dhenkanal 

 
          - 

 

4 Rana Sponge Ltd, 
Kulei, Dhenkanal. 

 
          - 

 

5 MangiallRungta, 
Tulasidiha, Dhenkanal. 

 
          - 

 

6 Hind Metals & Industries (P) 
Ltd.,Meramundali, 
Dhenkanal. 

 
          - 

 

7 Narbheram Power & Steel 
(P) Limited,Gundichapara, 
Dhenkanal. 
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Local Emergency Control Room (LECR) 
 

1. In any of the MAH units/medium-
scale units having LPG or chlorine 

Suitable for off-site emergencies due to on-site 
accidents in any of the MAH units. 

Alternate 
 

2. Police station, BSL Suitable for emergencies near the MAH units 
while transporting hazardous chemicals  

 
For off-site emergencies during transportation of hazardous chemicals along the NH-55 
passing through Kharagprasad to the end point of Dhenkanal district, it is recommended 
that the police stations at Motunga, Meramandali, Odapada and Balarampur in addition to 
the Dhenkanalsadar police control room would be made LECR depending on the location 
of emergency. 
 
3.4 Infrastructural Requirement in DECR and LECR 
 
The infrastructural requirement for both the control rooms at district and local level would 
be based on the fact that all operations required to manage the response to off-site 
emergency are directed and coordinated effectively. In such situations, LECR plays the 
actual ground level operations and this control room will: 
 
(i) act as the focal point of off-site emergency management related operations 
(ii) keep records of all messages including warning, all-clear, follow-up instructions etc. 
(iii) make proper correspondence to DECR on receipt of first information relating to 
accident 
(iv) monitor implementation of mutual aid 
(v) act as the centrein making decision on the appropriate method of preventive measures. 
 
Both the DECR and LECR will be manned by the officials nominated as key personnel and 
senior officers of outside services called in for assistance. It should be equipped with 
proper communication network and data processing network based on information to 
combat emergencies. In addition to the recommendations (through questionnaire) made in 
Section 2.4.4, the control rooms should contain: 
 
(a) an adequate number of  P&T  telephones (including hotline facilities) and fax 
machines. 
 
(c) Site plans ofthe MAH units and surroundings showing clearly  
 

¶ the location of hazardous chemicals stored and processed.  
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¶ transportation routes carrying hazardous chemicals 

¶ hospitals and other health centers in and around the units. 

¶ key transport facilities for emergency services. 

¶ fire stations and Fire-fighting facilities  

¶ location of safety equipment viz., breathing apparatus and other personnel 

protective equipments (PPEs), etc. 

¶ vulnerablemaps of consequence zones for off-site emergency scenarios 

(Document 4) and accordingly the areas to be warned/ evacuated. 

(d) Data on  
 

¶ Fire Water System and alternate power supply. 

¶ Fire and Safety Equipments available with outside agencies. 

¶ Populations in nearby villages. 

¶ Details of community wardens from nearby villages. 

¶ Lists of competent organizations/NGOs working in 

Dhenkanal/Angul/neighbouring areas to be involved in emergency 

response and recovery activities 

(e) Detailed contact numbers (phone, fax, mobile etc.) of all resource manpower, sources 
for equipment, material and machinery required for handling emergency response 
operations.  
 
(f) MSDS pertaining to LPG, Propane, BF gas, coke oven gas, chlorine, HFO/LDO, 
hydrogen, ammonia, etc. 
 
(g) Procedure of major and special fire fighting, rescue operations, first aid related to all 
the chemicals mentioned in (f). 
 
(h) Procedures for tackling leakage of Chlorine, ammonia, handling of fire etc. 
 
(i) Documentation on the primary and secondary responsibilities of the key persons.   
 
(j) Others (Off-site emergency management plan, on-site plans of all MAH units, 
emergency recording register, District and local telephone directory, Wind direction and 
speed indicator, Public address system, Emergency siren, First aid kit, etc.). 
 
 

**** 
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DOCUMENT No. 04: TECHNICAL INFORMATION SUCH AS CHEMICAL 
AND PHYSICAL CHARACTERISTICS AND DANGERS OF THE 

SUBSTANCES AND THE PLANT 

 
 

4.1 Technical information such as chemical and physical characteristics of the 
substances 

 
From the previous documents, it is clear that the district Dhenkanal is susceptible to 
chemical accidents and off-site emergency situations due to several chemicals, viz., LPG, 
Propane gas, CO, hydrogen, ammonia, chlorine etc. The detailed physical and chemical 
characteristics of these chemicals, associated risk, toxic/flammable/explosive impacts, 
emergency actions etc. are described in their respective MSDS as attached in Annexure 1. 
The following table 4.1 shows the major chemical and physical characteristics and the 
inherent dangers associated with these chemicals. 

 
Table 4.1: Technical information such as chemical and physical characteristics and 

inherent hazards/dangers of the substances  
 

Sr.  
No. 

Chemical 
Name 

 

Physio-chemical 
Properties 

Dangers associated with the 
chemicals 

 
 
 
 
 
 
 
01 

 
 
 
 
 
 
 
LPG/Propane 

Appearance: Rapidly 
evaporating liquid or gas 
with rotten cabbage - like 
smell. 
Initial B.P.: - 42 to 0 OC 
Sp. Gravity: 0.49 to 0.57 
(liquid) 
Vapour Pressure at 20OC: 
107 to 730 kpag 
Flash Point: -104 to 60 OC 
LFL: 1.9 % in air 
UFL: 9.5 % in air 
Vapour density: 1.5 to 2.0 
(air = 1) 
 

May cause irritation of the 
respiratory tract headaches or 
dizziness at moderate exposures. 
Asphyxiant. Causes 
unconsciousness and respiratory 
arrest at elevated exposures. 
 
Irritating if the liquid gets into the 
eyes, with a possible hazard from 
freezing due to rapid evaporation. 
Vapours in high concentration may 
also be irritating. 
Excessive prolonged contact to the 
liquid can cause skin irritation and 
frostbite due to rapid evaporation. 
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02 

 
 
 
 
 
 
Chlorine 

Toxic Greenish-yellow gas 
with a strong, irritating, 
suffocating odor. 
 
Boiling Point: -35OC 
Sp. Gravity (H2O = 1) = 
2.47 
Vapor Pr. (gas) = 4800 at 
20OC 
Molecular Weight =70.9 
Vapor Density (Air = 1) = 
2.5 
Solubility: Only slightly 
soluble in water (0.7%). 
TLV = 1 ppm 
STEL = 3 ppm 
IDLH = 10 ppm 
 

Inhalation: Extremely irritating to the 
lungs, throat, nose, and eyes. 
Coughing and shortness of breath 
that may persist for hours after 
exposure. Can cause permanent 
damage to the lungs. Fluid can 
build up in the lungs (pulmonary 
edema), which is a medical 
emergency. 
 
Skin and Eyes: Contact with the 
liquid can cause severe skin burns 
and persistent rash. The liquid can 
cause severe eye burns leading to 
permanent damage. 
 
Eco-system: Acute (short-term) 
toxic effects may include the death 
of animals, birds, or fish and death 
or low growth rate in plants. This 
chemical has high acute toxicity to 
aquatic life. 

 
 
 
 
03 

 
 
 
 
CO (Main toxic 
constituent of 
BF gas/Coke 
oven gas) 
 

Colourless and odorless 
gas. 
 
Boiling pt: -192OC 
Specific gravity: 0.97 
Molecular weight: 28 
Vap. density: 0.97 (Air = 
1) 
LEL/LFL = 12.5% 
UFL/UEL = 74% 
 
Slightly soluble in water 
(2%), soluble in benzene 
and alcohol 
 
IDLH = 1200 ppm 
 

Inhalation: Extremely toxic gas. 
Causes chemical asphyxia with 
symptoms of headache, 
nausea,dizziness, loss of 
consciousness etc. In the 
bloodstream, it combines with 
hemoglobin 200 times more readily 
than oxygen creating 
carboxyhemoglobin and prevent 
oxygen distribution in the body. 
 
The risk to the environment is 
primarily concerned with 
atmospheric pollution. Carbon 
monoxide is an extremely 
dangerous flammablegas. Carbon 
monoxide can enter the 
environment through the use of any 
internal combustion, 
liquidfueledengine as an exhaust 
product.  
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04 

 
 
 
 
 
 
 
 
Hydrogen 

Physical State: Gas under 
pressure 
Appearance: Colorless 
gas 
Odor: Odorless 
Vapor Density (air = 
1)=0.070 
Boiling Point: -252.77°C 
Freezing Point: -259. 
203°C 
Upper Explosion Limit (% 
By Vol): 74.5 
Lower Explosion Limit (% 
By Vol): 4 
Auto-Ignition 
Temperature: 570°C 
Flammability 
Classification: Class 1, 
Group B 
 

Skin Contact: Unlikely, however 
contact with the liquid or cold gas 
can produce severe cryogenic 
burns. 
Skin Absorption:  None 
Eye: The eyes can be injured by 
exposure to the cold gas that would 
otherwise be too brief to affect the 
skin. 
Inhalation: High concentrations of 
hydrogen so as to exclude an 
adequate supply of oxygen to the 
lungs cause dizziness, labored 
breathing, possible nausea and 
eventual unconsciousness. 

 
 
 
 
 
 
 
 
05 

 
 
 
 
 
 
 
 
LDO 

A clear, colorless liquid 
with a mild, gasoline-like 
odor. 
 
B.P.: 98°C 
Sp. Gravity  = 0.68 (H2O = 
1) 
Vapor Pressure (gas): 
40 at 22°C 
Molecular Weight: 100.2 
Vapor Density (Air = 
1):3.45 
Melting Point:--90°C 
Flash Point: -4°C 
LEL: 1.05%; UEL: 6.7% 
 
NFPA Classification: 
Class 1B Flammable 
Liquid 
 
Autoignition Temperature: 
223°C 
 

Inhalation:Low-order toxicity by 
inhalation. Can cause nausea, 
dizziness, vomiting, and 
depression.  
Absorption: Irritating to the skin, 
may cause drying, cracking, and 
chapping. Eye irritation likely. 
Ingestion: Gastrointestinal irritation 
with possible systemic effects. 
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06 

 
 
 
 
 
 
 
 
Ammonia 

Physical Form: Gas (liquid 
under pressure) 
Color: Colorless gas and 
liquid, forms white vapor in 
contact with moisture 
Odor : Strong pungent  
Boiling Point:. -33oC at 1 
atm 
Melting point:. -78o C 
Ph: Approximately 12.0 
(neat) 
Solubility:. 510 - 530 g/L 
@ 20o C 
Specific Gravity:. 0.6818 
@ -33.35o C and 1 atm 
Vapor Density: 0.597 @ 0o 
C  
Vapor Pressure: 7,600 
mm Hg @ 25o C  
Molecular Weight:. 17.03 
Density: 0.696 g/L @ 20o 
C  
 
IDLH = 300 ppm (30 min. 
exposure) 
 
Acute Inhalation Toxicity 
LC50 Rat, mouse: 4,200 - 
19,060 mg NH3/m3 (1 hr) 
Acute Toxicity, Other 
Routes 
LC50 Rat, Mouse: 45.5 - 
195.1 mg NH3/kg  (I hr 
intravenous) 
 

 
Ammonia is toxic and a severe 
irritant of the respiratory tract. It 
maycause a running nose, 
coughing, chest pain, cessation of 
respiration and death. It may cause 
severe breathing difficulties. 
 
Anhydrous ammonia reacts with 
moisture in mucosal surfaces to 
produce ammonium hydroxide, 
which may causecaustic injury.  
The extent of injury ranges from 
mild cough to laryngeal edema and 
life-threatening pulmonary edema. 
 
Exposure to the eyes (>700 ppm) 
may cause temporary or permanent 
blindness. Eye exposure may result 
in conjunctivitis, lacrimation and/or 
corneal irritation.  
 

 
4.2 Likely dangers associated with the chemicals used/transported through 
Dhenkanal 
 
Likely dangers to the district Dhenkanal because of the presence of MAH industrial units, 
hazardous substances therein and also transportation of hazardous chemicals across the 
district have been assessed in this section. It deals with the selection of maximum possible 
chemical off-site emergency scenarios; consequence analysis of these scenarios in the 
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district Dhenkanal. IS:15656 on Hazard Identification and Risk Assessment has been 
followed for hazard and consequence analysis. 
 
4.2.1 Potential Emergency Scenarios in district Dhenkanal 
 
As per regulatory provisions, any emergency management plan in an industrialized 
estate/district is prepared for maximum loss scenarios/accidents leading to worst-case 
release only. Maximum loss scenarios can be characterized as accidents with maximum 
damage potentials. Hence, the following hazardous chemicals which may create off-site 
emergencies in the district Dhenkanal have been considered for the consequence analysis 
of likely dangers and thereby identification of vulnerable zones: 
 
(i) LPG/Propane in M/s BSL, M/s BPSPL and M/s BRG Iron & Steel (P) Ltd. 
(ii) BF gasin M/s BSL 
(ii) Coke oven gasin M/s BSL 
(iv)Ammonia during transportation along national and state highways 
(v) LPG/Propane during transportation along national and state highways 
(vi) Chlorinein M/s Nav Bharat Ventures Ltdand also during transportation along national 
and state highways 
(vii) Hydrogen during transportation along national and state highways  
 
Chlorine is transported through tonners in vehicles. The capacity of each tonner is about 
900 kg in liquid state. 
 
Hydrogen is transported through cylinders in vehicles. The maximum capacity of each 
cylinder is about 0.5 kg at 150 kgf/cm2pressure and ambient temperature. 
 
The physio-chemical properties and underground storage condition of Benzol indicate that 
there is a less chance of creating any off-site emergency. 
 
The potential off-site emergency scenarios in the district Dhenkanal is summarised in Table 
4.2. 
 

Table 4.2: Potential Off-site Emergency Scenarios in Dhenkanal 
 

Category Location/Area Potential scenarios Scenarios 
Serial No. 

 
 
 
 
 

 
 
 
 
Bhushan Steel 

BLEVE involving 150 MT LPG/Propane S1 

VCE involving 150 MT LPG/Propane S2 

Catastrophic failure of BF Gas Holder 
leading to release of CO: both toxic 
and explosive impact 

S3A, S3B 
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MAH industry 

Ltd. (BSL) Catastrophic failure of BF Gas Holder 
leading to ignition of explosion of 
released hydrogen 

S4 

Catastrophic failure of coke oven Gas 
Holder leading to release of CO:both 
toxic and explosive impact 

S5A, S5B 

Catastrophic failure of coke oven gas 
Holder leading to ignition of /explosion 
of released hydrogen 

S6 

Bhuvee Profiles 
& Stainless Pvt. 
Ltd. (BPSPL) 
and 
BRG Iron & Steel 
(P) Ltd.,Kurunti 

BLEVE involving 120 MT LPG/Propane S7 

VCE involving 120 MT LPG/Propane S8 

 
 
Transportation 
of major 
hazardous 
chemicals  

 
 
 
 
NH-55 and State 
Highways 

BLEVE involving 18 MT LPG/Propane 
tanker 

S9 

VCE involving 18 MT LPG/Propane 
tanker 

S10 

Catastrophic release of ammonia from 
a 15 MT tanker (only toxicity) 

S11 

Catastrophic release of chlorine from a 
tonner (inventory = 900 kg) 

S12 

Catastrophic release and explosion of 
hydrogen from a single cylinder 
(inventory = 0.5 kg) 

S13 

 
4.2.2 Brief description of possible off-site emergency scenarios in Dhenkanal 
 
(A) BLEVE:  The primary hazard associated to LPG/Propane is heat radiation due to 
BLEVE/fireball and overpressure due to vapour cloud explosion (VCE). A BLEVE (boiling 
liquid expanding vapor explosion) may occur if a vessel/tanker containing LPG/Propane 
ruptures explosively as a result of continuous exposure to fire. It may lead to a fireball that 
may produce intense heat. Heat radiation from the BLEVE/fireball is the primary hazard; 
vessel fragments and overpressure from the explosion also can result. Though BLEVEs 
are generally considered unlikely events, it is necessary to estimate the distance at which 
radiant heat effect causes various degrees burns. The point of offsite consequence 
analysis is to determine how far away from the point of release effects of concern could 
occur. It is necessary to estimate the distance for BLEVEs even if they do not last for 40 
seconds.  
 
(B) Vapour Cloud Explosion (VCE): An unconfined (i.e., in open space) explosion is 
possible only when a large amount of flammable/explosive material like 
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LPG/Propanecomes from a rupture of line/leak from large hole and accumulates in the 
open space as a cloud while moving along the wind. If the mixture of cloud and air is in the 
flammability range and some ignition source is available on its way, it ignites and 
subsequently releases the energy on the point of ignition in the form of a blast wave.  It is 
called vapour cloud explosion (VCE). The human injury and loss of property in case of 
VCE depends upon the mass involved in the explosion and the location of the center of 
explosion. The primary hazard is the explosion overpressure and associated structural 
damage. 
 
(C) Dense gas dispersion:For chlorine, CO, and ammonia, toxicity is considered as the 
major hazard for off-site emergency scenarios. For such toxic chemicals, maximum loss 
scenario (catastrophic release) will be in the form of vapour cloudsand its dispersion in the 
atmosphere. Being heavier than air, chlorine vapour cloud would move near the ground. 
Maximum downwind distances for various concentration levels of chlorine, ammonia etc. 
are considered under various atmospheric situations.  
 
4.2.3 BLEVE and VCE scenarios involving LPG/Propane 
 
(i) The three MAH units in the district Dhenkanal are having LPG/Propane bullet with 
maximum inventory of 150 MT each. For model analysis, 80% of the content, i.e., 120 MT 
has been considered. 
 
Under worst-case situation of off-site emergency, BLEVE (S1, S7) and VCE (S2, S8) have 
been considered. 
 
(ii) LPG/Propane is also transported through tankers along NH - 55 adjacent to both the 
units. The inventory and other process parameters associated with LPG/Propane while 
transporting through tankers are considered as follows: 
 
Inventory =   18   MT                     
Temperature =    20 -25OC 
Pressure = 5 – 6 kg/cm2 
Inlet and outlet dimension =  Liquid inlet/outlet – 2” ( 02 nos.) 
    Vapour outlet/ inlet – 1.5” (01 no.) 

Other nozzles on the tank =   Drain plug at the tank bottom - 1“ 
    Rotogauge – 1”  
                                                Pr. Gauge nozzle – 3/6” 
                                                Manhole – 18” 
 
The safety features considered in the LPG/Propane tankers are as follows: 
 

¶ Tank is provided with 02 nos. SRVs. SRVs are housed in a recessed cup on the vessel. 
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¶ Rotogauge is housed in a recessed cup on the vessel.  Suitable hinged cover is provided 
for the rotogauge to prevent damage. 

¶ Liquid and vapour manifolds at the tank bottom is provided with housing to prevent 
damage. 

¶ Tank truck is provided with rear robust bumper, designed to protect the vessel and piping 
in the event of a rear-end collision and minimise the possibility of any part of the colliding 
vehicle striking the vessel. 

¶ Height barrier is provided on the top of the cabin to protect vessel and fittings. 

¶ Engine exhaust is routed to the front side of the vehicle and fitted with approved spark 
arrestor. 

¶ Bonding is provided for all flanges and vessel and trailer chasis 

¶ Electrical cut-off switch is provided in the cabin. 
 
The possible BLEVE/fireball (S9) and VCE (S10) scenarios have been considered.  
 
4.2.4 Toxic and explosion scenarios due to catastrophic failure of BF gas holder  
 
The total volume of BF gas holder is 1,00,000 m3. As per the toxicity and 
flammability/explosivity of BF gas are concerned, carbon monoxide (CO) and hydrogen 
are considered respectively. The maximum contributions of CO and hydrogen in BF gas 
are 22% and 2% respectively. The IDLH value of CO is 1200 ppm; explosive levels of 
hydrogen are LEL = 4.1% by volume of air and UEL = 74.1% by volume of air. Explosive 
levels of CO are LEL = 12.5% by volume of air and UEL = 74% by volume of air.  
 
As the density of BF gas is about 1.30 kg/m3, the total quantity of BF gas available in the 
holder of volume 1,00,000 m3 is about 130000 kg. Out of this quantity, about 28600 kgwill 
be CO and 2600 kg will be hydrogen.  
 
As per MS&IHC Rules 1989 as amended in 2000 under Environment (Protection) Act 
1986, for off-site emergency scenarios in any industrial estate/area, the worst-case 
scenario involving the catastrophic release of entire quantity of a gasholder has been 
considered. Hence though the frequency of occurrence of worst-case scenario is very 
remote, such scenarios are considered in the assessment of likely dangers in and around 
the plant (off-site) / industrial estate with respect to the ultimate preparedness measures. 
 
The gas temperature and pressure in the gas holder have been considered as 45OC 
and1200mmWC ±25mm respectively. 
 
There is also a chance of accidental release of BF gas due to full bore rupture of outlet 
pipeline from holder. Considering the maximum flow rate of 12000 m3/hr and duration of 
release as 15 minutes (equivalent to response time for controlling/managing the release 
effectively), the amount of CO to be released is about 890 kg due to full bore rupture of the 
outlet. Looking to the negligible off-site impact of this amount and toxicity nature of CO, 
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this scenario has not been considered in the study.  
 
The fatal, IDLH (1200 ppm) and STEL (400 ppm) concentration levels of CO have been 
considered for the consequence analysis of off-site scenarios. These values represent the 
consequence zones of severe, moderate and low damage respectively. The severe level 
corresponding to fatality level has been considered as 7000 ppm for 30 minutes exposure 
duration1 (Bernatik et. al, 2004) with reference to CO.  
 
The following worst-case release scenarios involving BF gasholder have been 
conceptualised: 
 
i. Accidental release of 28600 kg of CO into the atmosphere leading to toxic vapour cloud 
(Scenario: S3A). 
 
ii.Accidental release of 28600 kg of CO into the atmosphere leading to 
flammable/explosive vapour cloud (Scenario: S3B). 
 
iii. Explosion associated with 2600 kg of hydrogen due to catastrophic release of BF gas 
into the atmosphere from holder (ScenarioS4). 
 
4.2.5Toxic and explosion scenarios due to catastrophic failure ofCoke oven gas holder  
 
The total volume of the coke oven gasholder is 50,000 m3and density of gas is 0.43 kg/m3. 
Out of this quantity, about 8%, i.e., 1720 kg will be CO and about 60%, i.e., 12900 kg will 
be hydrogen. The gas temperature and pressure have been considered as 50OC 
and700mmWC ±25mm respectively. The following worst-case release scenarios involving 
coke oven gasholder have been conceptualised: 
 
i. Accidental release of 1720 kg of CO into the atmosphere leading to toxic vapour cloud 
(Scenario: S5A). 
 
ii. Accidental release of 1720 kgof CO into the atmosphere leading to flammable/explosive 
vapour cloud (Scenario: S5B). 
 
iii. Explosion associated with 12900 kg of hydrogen due to catastrophic release of coke 
oven gas into the atmosphere from holder (ScenarioS6). 
 
4.2.6 Accidental Release of ammonia due to catastrophic failure of tanker  
 
Liquefied ammonia is transported through tankers with inventory of 15 MT across the NH 
and SH passing through the district Dhenkanal. For off-site emergency scenarios, 
catastrophic release of 15 MT liquefied ammonia (S11) has been considered at some 
representative populous localities. Looking to the off-site impact, only the toxicity property 
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of ammonia is considered. Ammonia is difficult to ignite in the open air as its flame is 
unstable and cannot propagate itself. Though explosions can occur in flammable mixtures 
in vessels or enclosed spaces, the ignition is difficult and the possibility of an explosion in 
the open air is generally discounted. Therefore, ammonia is not considered a significant 
fire and/or explosion hazard. Hence in this report, analysis is done on the toxic effects of 
ammonia looking into consideration of maximum loss impacts. Under such situation, the 
accident outcome will be atmospheric dense gas dispersion in the form of vapour/gas 
clouds.  The clouds may drift beyond the accident area and could affect the health of 
people surrounding it. The spreading of vapour cloud will depend upon the wind direction 
and speed, atmospheric stability, the amount of ammonia escaped, storage pressure and 
temperature etc. 

 

4.2.7 Accidental release of chlorine due to catastrophic failure of a tonner  
 
Generally, chlorine is transported in vehicles containing tonners. Chlorine in liquid state is 
stored in tonners (maximum inventory   = around 900 kg/per tonner). Though the credible 
loss scenarios associated with the tonners/vehicles are leakage through valves, as far as 
off-site emergency scenarios are concerned, catastrophic release of 900 kg chlorine from 
a tonner(S12) has been considered. The accident outcome will be atmospheric dense gas 
dispersion in the form of vapour clouds.  
 
4.2.8 Explosion associated with a single hydrogen cylinder 
 
Hydrogen is transported in cylinders and it is quite obvious that if one cylinder is involved 
in explosion, the entire vehicle containing hydrogen cylinders will be affected. However, for 
an exemplary case, one cylinder with inventory of 0.5 kg at pressure of 150kgf/cm2 has 
been considered here.  
 
The above worst-case scenarios considered can be generated from failure of storage 
vessels/tanker/equipment, external major fire, presence of ignition source, inadequate 
safety measures, human error, external damage (terrorist attacks on the vessels, natural 
disasters etc.). For emergency planning purposes, it is advisable to take utmost 
preparedness measures by all the stakeholders including the district administration, DCG, 
LCG, industries concerned, local government etc. 
 
4.3 Input considered for consequence analysis  
 
4.3.1 Toxicological, Flammable and Explosive levels considered 
 
Likely off-site dangers to the district Dhenkanal have been assessed through 
consequence analysis of worst-case loss scenarios. Consequence analysis deals with the 
study of the physical effects of potential dangers associated with the hazardous 
chemicals, their storage and operation, etc. For flammable chemicals like LPG, Propane, 
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etc., consequences on humans/animals and structures are studied in terms of heat 
radiation and explosion overpressuresrespectively. For toxic chemicals like chlorine, 
carbon monoxide, ammonia, consequences on humans/animals are studied in terms of 
concentration and dose-response relationships. The physical impact of heat radiation, 
overpressure and toxic concentration are shown in Table 4.3, 4.4 and 4.5 respectively. 
 
The best way of understanding and quantifying the physical effects of accidental release 
of any hazardous chemical from their normal containment is by means of dispersion 
modeling. The consequence modeling for different release scenarios  for the district 
Dhenkanalhas been done with the help of SAFETI-micro version 5.23 developed by DNV 
Technica, U K. It is one of the most widely used software for consequence and risk 
analysis in industries2. 
 

Table 4.3: Physical Impact of heat radiation3 

 

Radiation 

Level 

(kW/m2) 

 

Observed Effect 

37.5 Sufficient to cause damage to process equipment and human death. 

25 Minimum energy required to ignite wood at indefinitely long exposures 

(non-piloted) 

12.5 Minimum energy required for piloted ignition of wood, melting of 

plastic tubing, 50% damage level 

9.5 Pain threshold reached after 8s; second degree burns after 20 

seconds 

4 Sufficient to cause pain to personnel if unable to cover the body within 

20 seconds; however blistering of the skin (second degree burns) is 

likely; with no lethality 

1.6 Will cause no discomfort for long exposure 

 
Table 4.4: Physical Impact of Explosion Overpressures4 

 

Pressure 

(psig) 

Damage Produced by Blast 

 

0.1 Breakage of small windows under strain 

0.7 Minor damage to house structures 

1.0 Partial demolition of houses, made uninhabitable 
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2 Partial collapse of walls and roofs of houses 

3 Heavy machines (3000 lb) in industrial building suffered little damage; 

steel frame building distorted  

4 Cladding of light industrial buildings ruptured 

5 Wooden utility poles snapped; tall hydraulic press (40,000 lb) in 

building slightly damaged 

7 Loaded train wagons overturned 

10 Probable total destruction of buildings; heavy machines tools (7000 

lb) moved and badly damaged 

300 Limit of crater lip 

 
Table 4.5: Physical Impact of toxic concentration5 

Concentration 
Level 

Observed Effect 

Threshold Limit 
Value (TLV) 

Average concentration of the substance in ambient air for a normal 
8 hour workday or 40 hour workweek, to which nearly all workers 
may be repeatedly exposed, day after day, without adverse effects. 
 

Short -Term 
Exposure Limit 
(STEL) 

Maximum concentration of the substance to which workers can be 
exposed for a period upto 15 minutes continuously without 
suffering from irritation, chronic tissue change, provided that no 
more than four exposures per day are permitted, with at least 60 
minutes between exposure and that the daily TLV is not exceeded. 
 

Immediately 
Danger to Life 
and Health 
(IDLH) 

It represents the maximum airborne concentration to which a 
healthy male worker can be exposed for as long as 30 minutes and 
still be able to escape without loss of life or irreversible organ 
system damage. 
 

Lethal 
Concentration at 
50% mortality 
(LC50) 
 

Lethal concentration levels that kill 50 % of exposed laboratory 
animals under controlled experiments.  

Fatal 
concentration  

Death 

 
For emergency planning purposes, the following toxicological, flammable and explosive 
levels are considered (Table 4.6). In terms of damage effects, RED, ORANGE and BLUE 
zones represent the severe, moderate and low levels respectively. The effects are 
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described in Table 4.7. 
Table 4.6: Toxicological, flammable and explosive levels considered for the 

consequence analysis 
 

Toxicological levels 
(Concentration in 

ppm) for CO, 
Ammonia, Chlorine 

Flammable levels 
(Radiation Intensity 
levels in kW/m2) For 
propane, LPG etc. 

Explosion 
overpressure 

Level in psi for LPG 
etc. 

RED zone: Fatal 
Conc./LC50 
 
ORANGE Zone: IDLH 
 
BLUE Zone: STEL  

RED zone: = 37.5 kW/m2. 
 
ORANGE Zone: = 12.5 
kW/m2. 
 
BLUE Zone: = 4.5 kW/m2. 

RED zone: = 7 psi. 
 
ORANGE Zone: = 3 
psi. 
 
 
BLUE Zone: = 1 psi. 

 
Table 4.7: Physical effects of impacts in RED, ORANGE and BLUE zones 

 

Zone Heat Radiation 
Effects 
 

Blast Wave Effects Toxicity Effects 

Red Zone Likely to 
causeComplete 
Charring of Human 
Body; Severe third 
Degree Burns. 
Secondary Fires 
due to Domino 
effect 

Nearly Complete 
destruction of houses 
because of damage of 50-
70% of brick work. Slight 
to moderate damages to 
Industrial Equipments 

Either complete 
death or fatality on 
50% exposed 
population 

Orange Zone Likely to cause 
Second to third 
degree burns. 
 

Partial collapse of roofs 
and walls, Little damage 
to industrial equipments, 
distortion of steel 
structure 

Immediate danger 
to life and health. 
Irreversible 
damage to 
systems. 
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Blue Zone Likely to 
causeBlistering, 
First Degree Burns 

Large and small windows 
usually shattered, minor 
damage to house 
structures, Corrugated 
asbestos shattered; 
Corrugated steel or 
aluminium panels, 
fastening fails, followed by 
buckling; wood panels 
fastening fail, panels 
blown in.  

 
Irritation, chronic 
tissue change. 

 
4.3.2 Meteorological Information  
 
The extent of probable vulnerable zones because of accidental releases of hazardous 
chemicals will depend on various factors viz., the amount of quantity stored, storage 
temperature and pressure, atmospheric stability classes, wind speed and direction etc. The 
physical state of the atmosphere is usually best described by Pasquill-Gifford stability class 
A (very unstable) to F (very stable). Table 4.8 explains the details of various stability 
classes. During summer season, the district Dhenkanalexperiences maximum temperature 
of around 46OC with high surface winds and in winter months the minimum temperature is 
around 10OC. The surface wind speed is about 5.5 m/s with W and NW components during 
the summer in the maximum side and it is about 0.5 m/s in the minimum side.  

 
Table 4.8: Pasquill-Gifford Atmospheric Stability Classes6 

 

Surface 
wind speed 

m/s 

Day Night 

Incoming Solar Radiation Amount of overcast 

Strong Moderate Slight > 4/8 low 
cloud 

< 3/8 low 
cloud 

<2 A A – B B   

2 – 3 A – B B C E F 

3 – 5 B B – C C D E 

5 – 6 C C – D D D D 

>6 C D D D D 

 
The atmospheric characteristics of a particular site experience almost all types of stability 
classes during a season (summer, winter and rainy). However, the neutral class (D) of 
atmospheric condition exists for most of the time in a day in a particular season; and hence 
it is considered as the most representative class for a particular site. 
 
Looking into the range of wind speed and state of atmospheric conditions in the district 
Dhenkanal,  three stability classes, i.e., B (unstable), D (neutral) and F (very stable) class 
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with wind speeds of 1.5 m/s to 5 m/s have been considered. The other average 
meteorological parameters considered in the analysis are: ambient temperature = 35OC, 
relative humidity = 50%, roughness parameter = 0.17.  
 
4.4 Discussion of Results 
 
4.4.1 Discussion of Consequence Results for Fire and Explosion scenarios of 
LPG/Propane used/to be used in the MAH units  
 
As far as the off-site release scenarios associated with the storage of LPG/Propane are 
concerned, the two worst-case scenariosviz., BLEVE and VCE have been considered. The 
three heat radiation levels of 37.5 kW/m2, 12.5 kW/m2 and 4.5 kW/m2 and three explosion 
overpressure levels of 7 psi, 3 psi and 1 psi corresponding to severe, moderate and low 
damage levels have been considered respectively.  
 
(a) Consequence analysis results in tabular form 
 
It is seen from Table 4.9 and 4.10 that distance upto467 m from the bullet is susceptible to 
moderate damage due to BLEVE and upto308 m is for explosion overpressure of LPG 
vapour cloud explosion (VCE).  
 
(b) Consequence analysis results in graphical form 
 
The results are also shown in graphical forms. Figure 4.1a shows the radiation radii of 
BLEVE and Figure 4.1b shows the VCE explosion overpressure radii for 100 MT 
LPG/Propane.Due to limitations of software used, severe damage level corresponding to 
7psi/37.5 kw/m2 has come in yellow colour instead of red and moderate damage level 
corresponding to 3psi/12.5 kw/m2 has come in green colour instead of orange. 
 
Table 4.9: Maximum affected downwind distances (in meter) due to heat radiation of 

LPG/Propane (Stability class: D and Wind speed = 3.0 m/s) BLEVE/Fireball 
 

Scenario 
 
 

Maximum Downwind Distances (m) for the following 
radiation intensity levels 

BLEVE due to 
Catastrophic 
failure of bullet 
involving ignition 
of 120 MT LPG 

37.5 kW/m2 12.5 kW/m2 4.5 kW/m2 

 

263 467 756 

http://upload.wikimedia.org/wikipedia/en/2/28/OrissaSeal.gif


 

Off-site Emergency Management 

Plan of District Dhenkanal, 

ODISHA 

 
 

 
Revision: 

00/2011 

 

 
DISASTER MANAGEMENT INSTITUTE 

Page 48 

 
 
 
 
 
Physical 
Effects 

 
**100% lethal 
 
** Sufficient to cause 
damage to process 
equipment and 
human death. 
 
** No installation/ 
infrastructure like 
control room, fire 
fighting facilities, etc.  

 
**2nd degree burns 
 
**Minimum energy 
required for piloted 
ignition of wood, 
melting of plastic 
tubing, 50% damage 
level 
 
** No workshop like 
facilities and related 
to workers safety. 
 
* Base level for 
emergency planning 
 

 
**1st degree burns  
 
**Sufficient to 
cause pain to 
personnel if unable 
to cover the body 
within 20 seconds; 
 
** Buffer zone for 
administrative 
building etc.  

 
** Third degree burns corresponds to 25 kw/m2 and it corresponds to minimum energy 
required to ignite wood at indefinitely long exposures. 
 
Table 4.10: Maximum affected downwind distances (in meter) due to over pressure 
of LPG/Propane (Late Ignition) (Stability class: D and Wind speed = 3.0 m/s) VCE 

 

Scenario Maximum Downwind Distances (m) for the following 
explosion overpressure level 

1 psi 3 psi 7 psi 

Vapour Cloud 
Explosion (VCE) due to 
Catastrophic rupture of 
a LPG Bullet (120 MT) 
 

631 308 185 
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Physical Effects 

 
*Partial 
demolition of 
houses, made 
uninhabitable 

 
*Heavy machines (3000 
lb) in industrial building 
suffered little damage; 
steel frame building 
distorted 
 
*Nearly 1% human 
fatality 
 
* Base level for 
emergency planning 
 

 
*Loaded train 
wagons 
overturned 
 
*Less than 5 % 
human fatality 

 
 

 
 
 

Figure 4.1a: Heat Radiation impact zones for BLEVE of 120 MT LPG 
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Figure 4.1b: Overpressure impact zones for VCE of 120 MT LPG 
 

4.4.2 Discussion of consequence analysis results for CO (Major toxic component in BF and 
coke oven gas holders) 
 
The consequence analysis results in terms of maximum downwind distances under various 
atmospheric stability conditions have been shown in Table 4.11. It is seen from the table 
that worst case scenarios arising from catastrophic failure of the holders will have toxic 
impact in the range of 2806 m to 6803 m for IDLH concentration level (1200 ppm) of CO 
under neutral stability class (D) and 3.0 m/s.  
 
Table 4.11: Maximum Impact Distances/End point distance for toxic vapour cloud of 

CO released from BF/Coke ovengas holder 
 

Sr. 
No 

Description of 
Scenario 

Zone- Conc. 
Level (ppm) 

Maximum downwind distance (in 
meter) under the following weather 
conditions 

B; 2 m/s D; 3 m/s F; 1.5 m/s 
 

 
1 

Worst-Case:  
Accidental release 
of 28600kg of toxic 
CO into the 
atmosphere due to 
catastrophic failure 
of a BF gas holder. 
 

Red - fatal 
(7000) 

2471 5275 2993 

Orange- IDLH 
(1200) 

3012 6803 7117 

Blue-STEL 
(400) 

3648 8656 12110 
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2 

Worst-Case:  
Accidental release 
of 1720kg of 
equivalent CO into 
the atmosphere due 
to catastrophic 
failure of a coke 
oven gas holder. 
 
 

Red - fatal 
(7000) 

1317 2266 3669 

Orange- IDLH 
(1200) 

1583 2806 5188 

Blue-STEL 
(400) 

1785 3301 6918 

 
The results have also been shown in Figure 4.2 and Figure 4.3. It shows the footprints of 
CO clouds due to catastrophic release from BF/coke oven gas holders under D; 3 m/s. 
The foot prints identify the extents of area coverage at several times after release for a 
specific concentration level.For example, the Figure 4.2a shows that for IDLH (1200 ppm) 
concentration level, the green colour footprint indicates that the CO cloud would cover an 
area of 1.79 x 104 m2 at 288 seconds (approximately 5 minutes) after release.  
 
It is also seen from the results that the entire plant of M/s BSL and the surroundings are 
within the vulnerable zones of CO toxicity. 
 
Figure 4.3 shows the variation of concentration with downwind distance for released CO. 
These figures can be used to find the probable concentration for a specific distance from 
release. 

 
 

 
 

(a)                                                      (b) 

Figure 4.2: Footprints of CO due to catastrophic failure of (a) BF holders and 
(b) coke oven gas holders 
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Figure 4.3: Variation of concentration with downwind distance for CO release 

from (a) BF gas holder (b) coke oven gas holder 
 

4.4.3 Discussion of consequence analysis results for explosion scenario of CO from BF gas 
holder and coke oven gas holder 
 
CO has both toxicity and flammability/explosivity nature. The flammability/explosivity impact 
of CO released from BF/coke oven gas holders have been studied in terms of extension of 
flammable area corresponding to its LFL level and explosion overpressure. The maximum 
affected distances for various overpressure levels are shown under D; 3 m/s as there will 
not be any marked difference in other stability classes, whereas the extension of flammable 
area are shown in three stability classes (Table 4.12). It is seen that the released CO from 
worst case scenario will have a flammable area of 156 m from the BF holder area 
corresponding to its LFL (12.5% by volume of air) under D;3 m/s. Similarly, there is a 
possibility of explosion due to presence of several ignition sources like electric lines, 
vehicles moving nearby etc. and if explosion occurs, the maximum impact distance to 
moderate level of overpressure (3 psi) will be in the range of 105 m.  
 
It is also seen that the released CO from coke oven gas holder will have a flammable area 
of 66 m from the holder area corresponding to its LFL (12.5% by volume of air) under D;3 
m/s. Similarly, there is a possibility of explosion due to presence of several ignition sources 
and the maximum impact distance to moderate level of explosion overpressure (3 psi) will 
be in the range of 93 m.  

 
Table 4.12: Maximum Affected Distances (Meter) for explosion scenarios of 
CO under neutral stability class (D) and wind speed of 3.0 m/s (BF holder) 
 

 
Scenario 

 

Maximum Affected Distances (in meter)  

Flammable area of 
vapour cloud as per LFL 

Overpressures 
(psi) for Explosion under 

D;3 m/s 
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B; 2 
m/s 

D; 3 
m/s 

F; 1.5 
m/s 

1 psi 3 psi 7 psi 

Worst-Case:  
Accidental release of 
28600 kg 
flammable/explosiveCO to 
the atmosphere due to 
catastrophic failure of a 
BFgas holder. 
 

272 156 72 163 105 83 

Accidental release of 
1720 kg 
flammable/explosive CO 
to the atmosphere due to 
catastrophic failure of a 
coke oven gas holder. 
 

115 66 31 135 93 77 

 
 

4.4.4 Discussion of consequence analysis results for fire/explosion scenario of hydrogen  
 
One of the major flammable/explosive components of BF/coke ovengas is hydrogen. 
Besides explosion, it may produce fireball type situation in the presence of ignition source. 
Since hydrogen is very light, there is a chance of early ignition and has less possibility of 
explosion in the laterstage.  
 
The vulnerable impact distances for fire and explosion associated with hydrogen are shown 
(Table 4.13) in terms of radiation intensity levels and explosion overpressure levels. 
Maximum impact distance to hydrogen fireball corresponding moderate damage level of 
12.5 kW/m2 is within the range of 122 m to 167 m.  

 
Table 4.13: Maximum Affected Distances (Meter) for fire and explosion scenarios of 
Hydrogen under neutral stability class (D) and wind speed of 3.0 m/s (BF/Coke oven 

gasholder) 
 

 
Scenario 

 

Maximum Affected Distances (in meter) 

Radiation Intensity levels 
(Fireball) 

Overpressures (psi) 
for Explosion (early 

ignition) 

4.5 kW/m2 12.5 
kW/m2 

37.5 
kW/m2 

1 psi 3 psi 7 psi 
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Worst-case: 
 
Explosion associated with 
2600 kg of hydrogen due 
to catastrophic release of 
BF gas into the 
atmosphere from holder 

270 167 97 255 125 75 

Worst-case: 
 
Explosion associated with 
12900 kg of hydrogen due 
to catastrophic release of 
coke oven gas into the 
atmosphere from holder 

213 122 54 191 93 56 

 
Similarly, if explosion occurs through early ignition, the maximum impact for 3 psi level will 
be within the range of 93 m to 125 m. The distances corresponding to other levels are also 
shown in Table 8.13. 
 
4.5Discussion of Consequence Results for Fire and Explosion scenarios of 
LPG/Propane being transported through tanker 
 
Since the worst-case release scenario of LPG/Propane release are BLEVE and VCE, the 
impact factors considered are radiation intensity and explosion overpressure. The inventory 
of LPG/Propane has been considered as 18 MT. 
 
(a) Consequence analysis results in tabular form 
 
It is seen from Table 4.14 and 4.15 that distance upto258 m from the tanker is susceptible 
to moderate damage due to BLEVE and upto201m is for explosion overpressure of 
LPG/Propane vapour cloud explosion (VCE) respectively.  
 
The impact areas due to BLEVE (Drawing No. 4.1) and VCE (Drawing No. 4.2) have been 
shown in autocad diagrams of Dhenkanal district map along NH- 55 linearly depicting 
severe, moderate and low damage zones as red, orange and blue lines respectively. These 
will give an idea about the areas/localities coming under vulnerable zones. For planning 
purposes, the district administration and village panchayetmanagement can take decisions 
in establishing new installations or relocating the old ones which are coming under fatal 
zones. 
 
(b) Consequence analysis results in graphical form 
 
The results are also shown in graphical forms. Figure 4.4a shows the radiation radii of 
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BLEVE and Figure 4.4b shows the VCE explosion overpressure radii for 18 MT 
LPG/Propane.Due to limitations of software used, severe damage level corresponding to 
7psi/37.5 kw/m2 has come in yellow colour instead of red and moderate damage level 
corresponding to 3psi/12.5 kw/m2 has come in green colour instead of orange. 

 
 

 
(a)                                                              (b) 

 
Figure 4.4(a):Radiation radii of BLEVE for 18 MT LPG release and (b) Explosion 
Overpressure radii of VCE for 18 MT LPG release 
 
Table 4.14: Maximum affected downwind distances (in meter) due to heat radiation of 
LPG (Stability class: D and Wind speed = 3.0 m/s) BLEVE/Fireball 

 

Scenario 
 
 

Maximum Downwind Distances (m) for the 
following radiation intensity levels 

BLEVE due to Catastrophic 
failure of tanker involving 
ignition of 18 MT LPG 

37.5 
kW/m2 

12.5 kW/m2 4.5 kW/m2 

 

144 258 413 
 

 
Table 8.15: Maximum affected downwind distances (in meter) due to over pressure 
of LPG/Propane (Late Ignition) (Stability class: D and Wind speed = 3.0 m/s) VCE 

 

Scenario Maximum Downwind Distances (m) for the 
following explosion overpressure level 

1 psi 3 psi 7 psi 

Vapour Cloud Explosion 
(VCE) due to Catastrophic 
rupture of a LPG Bullet (18 
MT) 

349 201 131 
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4.6Discussion of Consequence Results for toxicity scenario of Ammonia being 
transported through tanker 
 
Though the frequency of occurrence of rupture scenario is very low, for the off-site 
emergency scenarios involving ammonia tanker, accidental release of ammonia with the 
rupture of tanker with inventory of 15 MT liquid has been considered. The parameters 
considered for the analysis are: 
 
Inventory of release = 15 MT 
Storage temperature = Ambient (i.e. above the boiling point of ammonia) 
Scenario: Catastrophic rupture of tanker 
Surface Type = Dry Soil (i.e. ground surface conditions following arelease) 
Surface Roughness = 0.17 (representing residential areas,industrial sites, woods, etc.) 
AtmosphericTemperature= 308 K 
Wind speed = 3 m/s 
 
(a) Consequence Results in tabular form 
 
The consequence results for ammonia vapour cloud for the release scenarios considered 
under the three stability classes and wind speed of 1.5 m/s to 3 m/s are shown in Table 
4.16. The Table 4.16 shows that an ammonia vapour cloud with concentration level of 
5000 ppm can be felt within the maximum downwind distance of 759 m from release point 
when a catastrophic failure of an ammonia tanker occurs with the release of 15 MT under 
D; 3 m/s. The maximum downwind distance corresponding to IDLH concentration of 300 
ppm is about 2015 m from release point. The Table 4.16 also shows the maximum 
downwind distances of ammonia vapour cloud corresponding to various concentration 
levels. 
 

Table 4.16: Maximum Impact Distances/End point distance due to catastrophic 
rupture for ammonia tanker 

 

Description of 
Scenario 

Zone- Conc. 
Level (ppm) 

Maximum downwind distance (in 
meter) under the following 
atmospheric conditions 

B; 2 m/s D; 3 m/s F; 1.5 m/s 
 

Catastrophic failure of 
an ammonia tanker 
P= 8.5 atm. 

Red - Fatal (5000 
ppm) 
 

617 759 634 
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T= Ambient Orange- IDLH 
(300 ppm) 
 

1197 2015 2933 

Blue-STEL (35 
ppm) 

3454 8426 >25 km 

 
(b) Consequence Results in graphical forms 
 
Foot prints of ammonia cloud and variation of concentration with downwind distances for 
the worst-case scenario under D; 3m/s have been shown in the figure 4.5. The variation of 
concentrations with distances for this scenario can be used to find the probable 
concentration for a specific distance from release. The footprints for the scenario identify 
the extent of area coverage at several times just after release. For example, the yellow 
colour footprint indicates that the ammonia cloud will cover an area of 0.93 km2 at 225 s 
after release (approximately 3.7 minutes later). 
 
The maximum affected distances for the alternative case release scenarios (leak in the 
vapour space or leak in the liquid space) show that the vulnerable distance would be more 
if leak occurs from liquid space. The end point distance for the leak scenario from liquid 
space of a tonner is about 2126 m from the location for IDLH level. All these results 
correspond to atmospheric conditions of D; 3 m/s. 
 

 
 

(a)                                                                        (b) 
 

Figure: 4.5: (a) Footprint of ammonia cloud and (b) variation of concentration with 
distance  
 
4.7 Discussion of Consequence Results for outdoor release of chlorine while 
transporting 
 
(A) Consequence Results in tabular form 
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The consequence results for chlorine vapour cloud for the release scenarios considered 
under the three stability classes and wind speed of 1.5 m/s to 3 m/s are shown in Table 
4.17. The table shows that a chlorine vapour cloud with concentration level of 35 ppm can 
be felt within the maximum downwind distance of 1356 m from release point when a 
catastrophic rupture of a chlorine tonner occurs with the release of 900 kg.  The frequency 
of occurrence of catastrophic failure of tonner or cylinders is very low. 
 
(B) Consequence Results in graphical forms 
 
The consequence analysis results for chlorine vapour cloud are also shown in graphical 
forms in terms of footprint of cloud for various concentration levels and variation of 
centreline concentration of cloud with distance from release. The cloud footprint depicts the 
impact zones or area affected by the various concentration levels of chlorine in the 
downwind direction after release.  For example, the red contour in Figure 4.6a represents 
the area affected by the concentration level of 35 ppm after 133.5 seconds from release. 
The magenta contour in this figure represents the area affected by the concentration level 
of 35 ppm after 261.5 seconds. The blue contour in this figure represents the area affected 
by the concentration level of 35 ppm after 289.5 seconds. All these results correspond to 
the worst-case scenario of catastrophic failure of a tonner resulting to 900 kg of chlorine 
under D class and wind speed of 3.0 m/s. Similarly, Figure 4.6b and c depict the foot prints 
of chlorine cloud for leak scenarios from liquid space and vapour space respectively under 
neutral stability class (D) with wind speed of 3.0 m/s and for IDLH concentration level (10 
ppm).  
 
Figure 4.18 gives an idea about the estimated time for the cloud to reach specified end 
point distances of the worst-case scenario under F; 1.5 m/s. 
 
Variation of centreline concentration versus distance for the worst-case scenario and 
alternative case scenarios have been shown in Figure 4.7a, b and c respectively. These 
figures may be used by the district administration to get the level of concentration at the 
various distances of their interest.  
 
Table 4.17: Maximum Impact Distances/End point distance for Chlorine Releases 

(Modelled quantity = 900 kg) 
 

Sr. 
No 

Description of Scenario Zone- Conc. 
Level (ppm) 

Maximum downwind 
distance (in meter) under 
the following weather 
conditions 

F: 
1.5m/s 

B: 
2.0m/s 

D: 
3.0m/s 
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1 

Worst-Case:  
 
Release of Chlorine gas due to 
catastrophic failure of Single 
Chlorine Tonner. 
 

Red - LC50 
(35) 

3043 688 1356 

Orange- IDLH 
(10) 

7667 1208 2770 

Blue-STEL 
(03) 

16440 2109 5234 

 
2 

Alternative Case:  
 
Release of Liquid Chlorine 
through a leak in liquid space of 
a tonner (hole dia. = 12.5 mm) 
 

Red- LC50 (35) 4785 273 1025 

Orange- IDLH 
(10) 

12560 449 2126 

Blue-STEL 
(03) 

31400 761 4353 

 
3 

Alternative Case:  
 
Release of Chlorine vapour 
through a leak in vapour space 
of a tonner (hole dia. = 12.5 
mm) 
 

Red- LC50 (35) 1577 111 329 

Orange- IDLH 
(10) 

3533 172 652 

Blue-STEL 
(03) 

7644 277 1267 

 
 

 
 
 

Figure 4.6a: Cloud footprints for the concentration level of 35 ppm (LC50) 
for the worst case scenario under D; 3.0 m/s. 
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Figure 4.6b: Cloud footprints for the concentration level of (a) 35 ppm 
(LC50), (b) IDLH (10 ppm) and (c) 3 ppm (STEL) for the leak scenario from 
liquid space under D; 3.0 m/s. 
 
 

 
 

Figure 4.6c: Cloud footprints for the concentration level of (a) 35 ppm 
(LC50), (b) IDLH (10 ppm) and (c) 3 ppm (STEL) for the leak scenario from 
vapour space under D; 3.0 m/s. 
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Figure 4.7a: Variation of centreline concentration of Cloud under D; 3.0 m/s for the 
worst-case scenario. 

 

 
 
 

Figure4.7b: Variation of centreline concentration of Cloud under D; 3.0 m/s for the 
leak scenario from liquid space of a tonner. 

 
 

 
 

Figure 4.7c: Variation of centreline concentration of Cloud under D; 3.0 m/s for the 
leak scenario from vapour space of a tonner. 
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DOCUMENT No. 05: IDENTIFICATION OF FACILITIES AND TRANSPORT 
ROUTES 

 
 

5.1 Transportation hazards and key transportation routes 
 
In Dhenkanal, the major hazardous chemicals being transported are LPG, Propane,Petrol, 
Diesel, LDO/FO, Chlorine, hydrogen and Ammonia. The major route used for 
thetransportation is NH-55. The MAH units of the district also are also not far from this NH-
55. The Drawing No. 4.1 depicts the location of the route (Document No. 4). 
 
Every year about 02 lakh accidents take place on a 15 lakh km road network indicating 
very high level of accident risk on Indian roads. Accidents rates are of the order of 35 
accidents per 10,000 vehicles.  
 
5.2 Facilities in Dhenkanal district 
 
5.2.1 Fire fighting facilities in Dhenkanal district 
 
The details of fire fighting facilities in Dhenkanal district is shown in Table 5.1. 
 

Table 5.1: Fire fighting facilities in Dhenkanal district 
 

Sr. 
No. 

Location of 
the fire 
Station 

No. of 
Fire 

Tenders 

No. Of 
Pumps 

Man 
Power 

Area 
Covered 

Person In charge Contact 
No. 

1. Dhenkanal 
Fire Station 

2 Water 
Tender 
2 
Towing 
Tender 

03 
Pumps 

1 AFO  
2 Lead 
Firemen 
11 Fire 
men 
03 
Drivers 
 

Dhenakanal 
Town &Sadar 
P.S Area 

Mr. Ishaq 
Mohamed 
(A.F.O) 

06762-
226501, 
9937419961 

2. Bhuban Fire 
Station 

1 Water 
tender 
1 
Towing 
Tender 

01 
Pump 

1 ASO 
2 Lead 
Firemen 
08 Fire 
men 
2 Driver 

 Mr. ChetanyaSethi 
(A.S.O) 

26769- 
272022, 
9437335828 
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3. Gondia Fire 
Station 

1 Water 
Tender 
2 
Towing 
Tender 

01 
pump 

01 
Station 
Officer 
02 Lead 
Firemen 
07 
Firemen 
02 
Drivers 

Gondia&Nihal 
Prasad PS 
area 

Mr. D K Swaine 
(S.O) 
 

06762- 
231152 
9861647364 

4. Kankadahad 
Fire Station 

1 Water 
Tender 
1 
Towing 
Tender 

01 
Pump 

01 Lead 
Firemen 
06 
Firemen 
01 
Driver 

Kankadahad 
PS Area 

Mr. Shishir 
Chandra Dehori 
(Lead Fire Man) 

06768- 
264100, 
9438176738 

5. Kamakhaya 
Nagar Fire 
Station 

01 
Water 
Tender 
02 
Towing 
Tender 

01 
Pump 

01 SO 
02 Lead 
Firemen 
10 
Firemen 
02 
Driver 

Kamakhaya 
Nagar PS 
Area 
&Tumusingha 
PS Area 

Mr. Ramesh 
Chandra Mishra 
(S>O) 

06769- 
270533, 
9938725096 

6. Parjang Fire 
Station 

01 
Water 
01 
Towing 

01 
Pump 

01 Lead 
firemen 
6 
Firemen 
01 
Driver 

Parjang PS 
Area 

Mr..NarhariSambal 
(Lead Fire Man) 

06768- 
261022, 
9668140734 

7. Hindol Road 
Fire Station 

01 
Water 
Tender 
01 
Towing 
Tender 

01 
Pump 

01 AFO 
02 Lead 
Firemen 
08 
Firemen 
02 
Driver 

Botonga and 
Bhusan PS 
Area 

Mr. Arun K Rout 
(A.S.O) 

06732- 
265022, 
9937259877 

8. Khajuriakate 
Fire Station 

01 
Water 
Tender 
01 
Towing 

01 
Pump 

01 Lead  
Firemen 
07 
Firemen 
01 
Driver 

Balimi PS 
Area 

Mr. Kavi Chandra 
Sambal 
(Lead Fire Man) 

06732- 
254428, 
9938335644 
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9. Hindol Fire 
Station 

01 
Water 
Tender 
01 
Towing 
Tender 

01 
Pump 

01 ASO 
02 Lead 
Firemen 
06 
Firemen 
01 
Driver 
 

Hindol PS 
Area 

Mr. Shivram Rout 
(A.S.O) 

06732- 
251237, 
9777186615 

10. Rasol Fire 
Station 

01 
Water 
Tender 
01 
Towing 
Tender 

01 
Pump 

01 
Station 
Officer 
02 Lead 
Firemen 
06 
Firemen 
01 
Driver 

Rasol PS 
Area 

Mr. Prafful K 
Vishwah 
(S.O) 

06732- 
253403, 
9777992923 

 
5.2.2 Medical Facilities in Dhenkanal District 
 
The details of medical facilities in Dhenkanal district is shown in Table 5.2. 
 

Table 5.2: Medical Facilities in Dhenkanal District 
 

Sr. 
No. 

Hospital Name Location No. of 
Doctors 

No. of 
Nurses 

No. 
of 
Bed 

No. of 
Ambu-
lance 

Blood Bank 
(Storage 
etc. 
Available) 

1. DHH, Dhenkanal Dhenkanal 
Town 

27 33 176 02 Blood bank 
Available 

2. Beltikiri PHC Beltikri 01 - 06 - - 

3. Bhapur Govt. Hospital Bhapur 02 03 06 - - 

4. CHC Mathakargola Mathakargola 02 01 16 - - 

5. CHC Jiral Jiral 01 02 16 01 - 

6. A H Bhuban Bhuban 04 06 35 01 Will be soon 
Operational 

7. Birasal PHC Birasal 02 - 06 - - 

8. Mahabirod Govt. 
Hospital 

Mahabirod 01 01 06 - - 

9. Kankadahad Kankadahad 01 02 06 - - 

10. CHC 
Sriramchandrapur 

Sriramchandr
apur 

04 03 16 01 Not 
Function
al 

- 

11. Parjang CHC Parjang 03 03 16 01 Not 
Function
al 

- 
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12. Analaberini  CHC Analaberini 04 04 16 01 Not 
Function
al 

- 

13. SDH. K. Nagar Kamakhaya 
Nagar 

07 10 43 01 Blood 
Storage Unit 
Available 

14. Odapada PHC Odapada 01 - 06 - - 

15. Meramunduli Govt. 
Hospital 

Meramunduli 01 03 06 - - 

16. Khajuriakata PHC Khajuriakata 01 - 06 - - 

17. Hindol SDH Hindol 06 09 30 01 Blood 
Storage Unit 
Available. 

 
5.3 Management of Road Transport Emergencies in Dhenkanal 
 
An effective response to a road transport emergency is essential to eliminate the hazards 

and lessen their impact if an incident occurs in Dhenkanal. Anemergency preparedness 

plan takes this one step further by looking at the actions and initiatives that need to be 
developed prior to any such incident. This process would usually entail the following 

activities: identification of transportation hazards, response planning, training and practice, 

etc. 
 
In the district Dhenkanal, NH-55 is the main route used for transporting LPG, petrol, diesel, 
HSD, ammonia, chlorine tonner and other hazardous chemicals.The frequency of these 
transportation vehicles passing through the district is considerable and it necessitates the 
actions for effective management of transportation emergencies in Dhenkanal. 
 
5.3.1 Level of emergencies associated with transportation of hazardous chemicals in 
Dhenkanal 
 
Based on the physio-chemical properties of the transporting chemicals, mode of 
transportations, safety precautions adopted in transportation vehicles etc., the four main 
hazards, viz., BLEVE, VCE, pool fire and release of toxic chemicals need specific 
concerns.These may happen due to: 
 

- Tanker rollover with major chemical spill.   
- Fire in tube trailer (say, while transporting hydrogen) 
- Tonner/Cylinder truck incident with major toxic gas leakage (say, while transporting 

chlorine) 
- Truck incident with flammable cylinder gas explosion (say, while transporting hydrogen).  

 
The above incidents can create the following two types of emergencies in Dhenkanal: 
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Level 1 - Minor road incident where there is no detrimental damage and the situation 

isunlikely to escalate into a major transport incident.  
 
 
Level 2 - Serious transport incidents such as tanker rollover, liquefied gas spill, toxic gas 

release,or serious vehicle collision with multiple injuries.  

 

The emergency controller has to deploy the emergency team and the situation would be 

controlled under the command of the emergency controller withassistance from the 

emergency team comprising of fire brigade, police or ambulance services etc. 

 
The structure and action-flow diagram for L1 and L2 level of emergencies in Dhenkanal 
have been described in the following sections and depicted in Figures 5.1, 5.2 and 5.3. 
 
5.3.2 Organisational structure for handling various types of emergencies 
 
Transport emergencies can occur anywhere and at any time in the district. Therefore, it is 

critical to the success of any transport emergency response that an appropriate emergency 

organisation structure is set up. All personnel who are members of the emergency response 

team must be well trained and competent to handle the situation in a professional 

manner.For the district Dhenkanal, asuggestive organizational structure involving all team is 

shown in Figure 5.1.The organizational structure is based on the following aspects: 

 

• Planning and understanding the lines of communication.   
• Equipment preparedness.  
• Stabilization of the emergency at the scene.  
• Recovery of the tanker/vehicle and equipment.  
• Dealing with the media.  
• How to quickly return to normal operation.  

 
Roles and responsibilities of transport emergency team 

 

It is very important that all members clearly understand their duties, responsibilities, and 

chain of command.The responsibilities for the various team members are briefly described 

below. 
 
Emergency controller(Chairman of DCG, Dhenkanal/Alternate: SP, Dhenkanal) 
 

The emergency controller is the sole person in charge of a transport emergency situation in 

Dhenkanal, to whom all other emergency team members report. The controller’s main 

duties are: 
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• On receiving a serious incident report, assesses whether the situation calls for 

deployment of the emergency team to the scene of incident.  
 

• Informs key management personnel and company spokesperson of current situation 

and reports periodically if the situation escalates.  
 

• Decides whether the situation calls for assistance from public emergency services 

such as the fire brigade, highway police, ambulance etc. If it does, gives the order to 

the emergency team leader to make contact.  

• Goes to the scene of the accident, identifies himself/herself as the emergency 

controller, and sets up an (ECC) Emergency Control Centre (at a safe distance and 

up wind from the incident scene) say, at the nearest police station.  
 

• Instructs public emergency team on what assistance is required from them. Public 

services must be briefed on the hazards associated with the transported gas or 

chemical.  
 

• Handles the media if the company spokesperson is not at the scene.    
• Once the emergency situation has been dealt with and is under control, makes the 

announcement ending the emergency.  
 

• Ensures a proper cleanup operation is done and that the area is safely and 

environmentally stable to return to normal.  
 

• Gathers data for full incident investigation.  
 
Emergency team leader(Chief Fire Officer, Dhenkanal /Alternate: Person immediate to 
Chief Fire Officer) 
 
• Assembles the emergency team members and briefs them on the situation (either at 

the ECC or at the scene of the accident).  
 

• Assesses the situation and plans how best to tackle the emergency situation. 
• Directs the / emergency response team, as required. 
• Co-ordinates with the public emergency teams.    
• Reports progress to the emergency controller continuously until the situation is under 

control.   
• Takes control of the recovery (clean up) operation; gets additional assistance or 

equipment from the plant or from public services (such as tow trucks and cranes) if 

required.  

• Performs any other tasks as instructed by the emergency controller.  
 
Media spokesperson (Emergency team leader/as designated by the Emergency 
Controller) 

The media spokesperson is the one and only person who will deal with the media and 

provide screened information to outsiders. The only exception is the emergency 
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controller at the scene, who can give preliminary, concise information if the situation 

demands.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 5.1: Organisational structure of Transport emergency team at the site 
of accident 

Emergency Controller 
(Chairman of DCG, Dhenkanal/Alternate: SP, Dhenkanal) 

 

Media Spokesperson  

Emergency Response 

Team  

Medical  

Team  

Mechanical  

Team  

- Cordon off the area   
- Stop spill/ contamination   
- Assist fire brigade  
- Recovery operation  
- Check emergency 

equipment  

- Handle vehicle recovery  

 

- Readily wear SCBA and 

prepare gas detector  
- Assess severity of gas leak   
- Stop leakage  
- Transfer gas and transport 
to safe place  

 

* Attend to injured persons  
* Co-ordinate with  

ambulance/hospital  

* Assist mechanical team  

 

Support Team  

(External)  

** Relevant Govt. Deptt. (RTO, Police, 
Fire etc.) 
** Hospitals 
**Public emergency services 
**Experts on Chemicals 
** Emergency advisors 
Etc. 

Legends 
 

Chain of command 
 
                    Lines of    
communication 
 

Emergency Team Leader 
(Chief Fire Officer, Dhenkanal /Alternate: Person immediate to Chief Fire Officer) 
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Emergency response team 
 
The emergency response team can be organised as a single team, but it is recommended 
that it be divided into:  

• Mechanical team   
• Fire/Gas leak response team  
• Medical/First aid team  

 

A chart identifying the team members should be made available at the scene of the 

accident/ECC. An overview of the emergency response activities flow is shown in Figure 

5.2.In addition, overall response procedures along with requirement of safety equipment, 

coordination with neighbouring facilities and control of spectators have been discussed 

below: 

 

Overall Response Procedures  
 
The chemical involved in the transport emergency may be other than LPG, Propane, 
Ammonia and can vary. The main responsibility for the management of emergency 
situations due to transportation of the hazardous chemicals should be managed as per the 
structure as described in section 5.3.1. In addition to that there are certain priority actions 
which should be taken by the person at the scene of the incident.  
 
Actions to be followed: 

 
1. Keep People away 
2. Inform Incident to the following agencies; 

a. Nearest Fire Station 
b. Nearest Police Station 
c. Local Emergency Control Room (LECR) 

3. The response team on reaching the spot should try to contain the chemical. 
4. Obtain the correct information about the spilled chemical. Obtain chemical data 

from consigner and/or appropriate agency. It is important to get the information 
about the chemical as some chemicals have inherent properties that may 
increase the hazard e.g. Low boiling point, spontaneous ignition and reaction with 
water, etc. 

Other Information required includes whether the fire should be extinguished or 
material allowed to burn; whether water used for fire fighting can be contained to 
eliminate pollution by contaminated runoff and whether materials can be neutralized 
effectively.  
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                                                                           By driver or public 

 
 

                                    By supervisor or public emergency services, 

                                    emergency controller, emergency team, police 

 

 
                                                  Emergency controller and emergency team  

 
 
 
 
                                                   Yes 
 
                           NO 
 
 
 
 
 
 
                                        LEVEL2 
 

                                                  Initial isolation zone and protective action zone.  
Divert traffic. 

 
                                                  Set up at safe distance and up wind from incident 

scene.                                        Put out fire. 

 
                                                    
                                                  Stop spill, transfer and relocate.              
                                                  Reduce risk from contamination, gas leakage,  

                                                  and chemical spill. 
 

If gas/chemical leak is above safe  

concentration 

 
                                                                                First aid at the scene and/or transfer to hospital. 

 
                                                                                                  Bring area back to normal 

 
 

Figure 5.2: Action-flow diagram for transport emergency in Dhenkanal 

Report Accident 

Receive report    
 

Enter Emergency area 

and Cordon off area 
 

Set up emergency control 

centre 

 

Deal with fire/spill  

 

Evacuation/In-
house protection 

 

First-aid 

What is the level 

of 

emergencysituation

? 

 

Area Recovery 

Confirm preliminary 

Accident information  
 

Is it emergency 
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Emergency controller’s instruction  
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                                                                            Command 
                                        Give 
                                       Support 
&                                   Command 
                                        Advice   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
                                               Driver reports accident 
 
 
 
 
 
 
 

Figure 5.3: Handling of transport emergencyat each level (L1 & L2) 
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5. If the spilled chemical is flammable by nature, avoid ignition of the chemical.  
6. Communication to the above mentioned agencies is very important. These agencies 

should be informed of: 
a. Place of the Incident 
b. Time of the Incident 
c. Chemical involved 
d. Present condition of the container 
e. Any injuries of death, if occurred 
f. Type of surrounding area e.g. Open area, Town, Village, Agriculture field, etc. 
g. The local assistance available at the time of incident.  
h. The personal introduction of the information sender. 

7. If possible, the first person who is on the spot and passing the information should give 
its contact number to these agencies. Otherwise he should maintain a continuous 
contact with these agencies till they reach the spot. 

8. To contain the leaking material improvised bund can be made on the site.  
9. The chemical should not be allowed to enter in the sewer system. 
10.  If required, the manufacturer and/or supplier of the hazardous material may be asked 

to send their emergency team to the spot. 
 

Required Safety Equipment 
 
The equipment to be carried by the emergency response team varies according to the 
chemical involved in the accident during the transportation. But in general, the 
responseteam should carry the following safety equipment/ information to the spot: 
 

1. Chemical data, if the chemical involved is known 
2. Protective clothing (Minimum02 sets) 
3. Breathing Apparatus (Minimum 02 sets) 
4. A safety Harness and Line 
5. General Tools Kit 
6. Flash Lights 
7. Leak Plugging Equipment (e.g. wood plugs) 
8. Analytical Equipment (Explosive meter)  
9. Flood Lights with generators 
10. First Aid Kit 

 
Coordination with neighbouring facilities 
 
A transport emergency differs from the emergency in the plant as its does not occur at fixed site 
where the people get required resources for its management in time. In a transport emergency 
the emergency response team are dispatched as soon as possible, but several hours are likely 
to elapse before it reaches the hot spot.It is, therefore, essential and is the responsibility of the 
district crisis group of Dhenkanalthat they have close cooperation at the district level with the 
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neighbouring districts, say Angul especially with the Police, Fire Stations, industries, the 
transporters, hospitals, NGOs etc. 
 
Managing spectators   
 
An incident which lasts for any appreciable length of time is liable to attract spectators. The 
effect of spectators is two fold. The number of people at risk may be considerably increased, 
and the passages for the emergency services can become congested, with consequent 
delays.The control of spectators is therefore essential. The responsibility of such control lies 
with the police and RTO. 

 
5.3.3 Existing legal provision 
 
The Central Motor Vehicle Act, 1988 and the Central Motor Vehicles Rules 1989 (Rule 129-137) 
and its subsequent amendments provides the detailed procedures for handling transportation 
emergencies. According to the provisions of Central Motor Vehicles Rules, 1989; it is the 
responsibility of the owner (consignor), transporters and the driver for safe transit of hazardous 
substances. These rules provide information on hazards and safe procedures of handling of 
transporting chemicals to regulators, transporters and local communities so that proper action 
can be initiated in case of any emergencies to reduce the damage to local environment, 
property and community. The salient features of this rule are:  

 

¶ Display of distinct mark of class label 

¶ Emergency Information Panel (EIP) 

¶ Requisite Safety information to transporter 

¶ Awareness of driver about the hazards of chemicals and its management 

¶ TREM Card available with drivers 
 

The followings are important components displayed on the vehicle for response during 
emergency: 
 
Emergency Information Panel (EIP) 
 
Affixing of EIP is a legal requirement at stipulated places on Tankers/Trucks as shown in figure 
5.4.The figure 5.5 depicts the contents and dimensions of EIP. A typical EIP contains UN No., 
HAZCHEM code, Hazard symbol and special advice. The EIP and TREM card described in this 
document can be used at the time of a transportation emergency.   
 
Correct Technical Name 
 
It is name of the chemical which is used most commonly and not the product name of the 
company. For example, Liquefied Petroleum Gas (LPG), Motor Spirit etc. 
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Figure 5.4: Affixation of Emergency Information Panel (EIP) 

 

UN Number 
 
It is a four digit number representing a particular chemical or group of chemicals. These numbers 
are assigned by the United Nations (UN). These numbers are commonly used throughout the 
world to aid in the quick identification of the materials contained within bulk containers. Example: 
For LPG the UN Number is 1075 and for Chlorine; it is 1017, For Propane (Liquid)-1978, 
Propane (Compressed)-1075. 

 
 

(All dimensions are in mm) 
Figure 5.5: Details of Emergency Information Panel 
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Figure 5.6: Class Label Diamonds for EIP  

Class label  
 
This is an International Classification system and has 9 classes of hazardous substances as 
given below: 

 

Class 1 - Explosives 

Class 2  - Gases (Flammable. Non-flammable and Poisonous) 

Class 3 - Flammable Liquids 

Class 4 - Flammable Solids 

Class 5 - Oxidizer and Organic Peroxides 

Class 6 - Poisonous and Etiologic (Infectious) Materials 

Class 7 - Radioactive Materials 

Class 8 - Corrosives 

Class 9 - Miscellaneous Hazardous Materials 
 

The figure 5.6 depicts the various class label diamonds those are in use and displayed EIP on 
vehicles.Sample EIPs for LPG and Chlorine are shown here. 
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HAZCHEM Code 
 
HAZCHEM is an alphanumeric code. It is also commonly known as “Emergency Action Code". It 
is a very simple and effective communication device, it enables one to learn at once about the 
precautions or actions required in dealing with emergencies like spillage, leakage or fire. The 
first place carries numerals ranging from 01 to 04 followed by logically placed alphabets. The 
numeral in HAZCHEM Code indicates the agent who should be used for fighting fire and 
alphabets describes the nature of substances and action to be taken.  Detailed information 
about HAZCHEM Code is given in figure 5.7, which is applicable for all of the above classes of 
hazardous substances. 

 

HAZCHEM CODE( EMERGENCY ACTION CODE) 

 

HAZCHEM SCALE: 1 Water Jets 2 Fog 3 Foam 4 Dry Agent 

 

P 
V FULL 

DILUTE 

R 

S 
V 

BA 

S BA for FIRE only 

T  BA 

T  BA for FIRE only 

W V 
FULL 

DILUTE 

X  

Y 
V 

BA 

Y BA for FIRE only 

Z  BA 

Z BA for FIRE only 
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E Consider Evacuation 

Note for Guidance on HAZCHEM Code: 
 

V - Can be violently or even explosively reactive.  
BA - Use breathing apparatus plus protective gloves/clothing.  
FULL - Use full body protective clothing with breathing apparatus.  
DILUTE - Wash to drain with large quantities of water.  
CONTAIN - Prevent spillage from entering drains or watercourses.  
WATER FOG - In the absence of fog equipment, a fine spray may be used.  
DRY AGENT - Water must not be allowed to come in contact with the substance at risk. 

 
Figure 5.7: Details of HAZCHEM CODE 

 
Transport Emergency (TREM) Card  
 
This card contains the safety instructions and apart from being helpful to the driver it is also of 
use to local police, Fire brigade and hospitals. The format of TREM CARD is given below 
 
Cargo   : (Name of Hazardous Substance) 
Nature of Hazard : 
Protection Device : 
Emergency Action : (Notification to police & fire brigade in case of Emergency) 
Spillage  : 
Fire   : 
First Aid  : 

 
Sample TREM Card - 1 
 

Cargo: White Products (MS, NAPTHA, HEXANE, SOLVENTS, HSD, SKO) 
 
- Being petroleum product, volatile and highly inflammable. 
- Air vapour, mixture highly explosive. 
- Being heavier than air, vapour may travel along the ground and provoke distance ignition to flash 
back resulting explosion/fire at the source of leak. 
 

Immediate Action 
 

- Remove vehicle if possible, to safe place in open area and stop engine. 
- Inform local authorities, Police, Fire Brigade if not already arrived at the site also inform nearest 
oil company. 
 (Telephone numbers available in the TREM CARD with the Driver or in vehicle cabin): 
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Handling of Spills and Leaks 
 

 
- Heavy spills should be immediately flushed with water away from running steam/drainage and 
source of ignition. 
- Remove vehicle if possible to safe place in open area and stop the engine. 
- Arrange safe transfer of product to another vehicle. 
 

 
Fire Fighting 
 

 
- For small fire put out with aid of CO2 or DCP fire extinguishers. 
- Fire on large spills are best extinguished by Foam 
 

 
First Aid 
 

 
- If eyes are affected wash out with plenty of water. 
- Remove contaminated clothing, wash affected parts with plenty of water and apply cold cream 
- Seek immediate medical help.  

 
Sample TREM Card - 2 

 

SAMPLE TREM CARD 

1.  CARGO:  LIQUIFIED PETROLEUM GAS (LPG)  / PROPANE 
It is a highly flammable chemical. 

2.  NATURE OF PRODUCT: 
 
Á Liquid stored and transported under pressure and highly inflammable.  Vapour 

colorless, heavier than air and creeps along the ground. 
Á Spilled liquids have very low temperature and evaporate quickly. The air 

vapour mixture is highly explosive. 
Á Inhaling of vapour can cause nausea, breathlessness and headache. 
Á When in contact with liquid causes cold burns. 

3.  IMMEDIATE ACTION TO BE TAKEN 
 

Á If not already done 
 

- Remove vehicle if possible to do so; to safe place in open area and stop 
engine. 
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- Inform local authorities, Police, Fire Brigade if not already arrived at the 
site.  Also inform nearest Oil Company (telephone nos. available in the 
TREM card with the Driver or in vehicle cabin). 

 

4.  HANDLING OF SPILLS AND LEAKS 
 
Á Rectify minor leak by tightening joints closing valves by hand. 
Á If leak does not stop, remove the vehicle to safe area. 
Á In case of vapour leak through safety valve, remove vehicle to a safe area in the 

open if possible and immediately seek assistance of competent personnel. 
Á Arrange safe trans-shipment to another vehicle. 
Á Fire Fighting 
Á Product has the ability to ignite and burn giving rise to a fireball with intensive heat 

radiation. 
Á Use only DCP for fire fighting. 
Á Keep the vessels cooling by spraying water 
Á Personnel fighting fire must not stand or operate fire-fighting equipment/engine at the 

dish end (front or as in case of an explosion, the dish ends are likely to fly off). 
 
 

 
Sample TREM Card - 3 

 

CARGO: FURNACE OIL, LDO, LUBES/HEAVY PRODUCTS 
 
Product slippery when spilled on road and irritates skin on contact. 
 
Immediate Action 
 
- Remove vehicle if possible, to safe place in open area and stop engine. 
- Inform local authorities, Police Fire Brigade if not already arrived at site.  Also inform 
nearest oil company (Telephone nos. available in the Tremcard with the Driver or in vehicle 
cabin) 
 
Handling of Spills and Leaks 
 
- Use Gloves and tighten valves/caps for stopping leaks. 
- Cordon off area and caution traffic of skidding. 
- Localise spillage, cover it with loose mud. 
- Arrange safe transshipment to another vessel. 
 
Fire Fighting 
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- Use DCP/Foam for fire fighting. 
 
First Aid 
 
- If eyes are affected wash out with plenty of water. 
- Remove contaminated clothing, wash affected parts with plenty of water. 

 
5.3.4Recommendations 
 

V For effective management of transport emergency along NH-55 and other state highways in 

Dhenkanal, the district administration can take stock of the following aspects:  

¶ Chemicals being transported (LPG, petrol etc.) and the tanker/vehicle safety 
compliances 

¶ Quantities transported (18 MT, 15 MT, etc.) 

¶ Routes of transportation (mainly NH-55) 

¶ Likely points of accidents (say, near the entry gate of M/ BSL, rural market areas 
coming especially in between Angul town and Dhenkanal, narrow culverts, etc.) 

¶ Past accident records 

¶ Chemicals usually involved in accidents 

¶ Existing safety status and preparedness to combat emergency 

¶ Mock exercises and Implementation of recommendations 

¶ Awareness and safety programs 

¶ Creating buffer stretch of road while passing through populous areas  
 

V To reduce the frequency of occurrence of transport emergency due to hazardous chemicals, the 

administration can utilise the following check points as initiating factors: 

¶ Proper inspection of tanker failure/damage 

¶ Speed violation 

¶ Driver’s negligence/ignorance  

¶ Public negligence/ignorance  

¶ Overfilling  

¶ Temperature/ Pressure Variation 

¶ Improper maintenance and testing 

¶ Collision with other vehicles 

¶ Exposed or damaged electrical system of the tankers 

¶ Smoking while transporting 

¶ Poor insulation usually resulting in overheating of tankers with low boiling liquids 
(say propane) resulting in rupture of vehicles due to over pressure explosion if 
relief valves are not functional.  
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V The Emergency Information Panels (EIP) of the chemicals transported across the district 
Dhenkanal should be checked for their correctness on the vehicles being used for the 
transportation of hazardous chemicals.  
 

V It is observed that police personnel are not aware about the provisions regarding display of EIP, 
TREM Card or HAZCHEM Code as per the Central Motor Vehicles Rules (CMVR), 1989. There 
is a need to train all personnel, and especially those on traffic duty, with the relevant provisions 
of the rules. They should particularly be made aware about the actions to be taken in case of an 
accident involving hazardous chemicals under transportation (Section 5.3.2). 
 

V There is also a need to sensitise transporters about their civic responsibilities in complying with 
the above provisions. 
 

V Many community/ commercial settlements which are coming on the route (at least under fatal 
zone) for transit of hazardous chemicals in Dhenkanal can be involved in general awareness.  
 

V DCG and LCG can organise mock drill and programs to sensitise transporters, fire, police, 
surrounding public and MAH unit occupiers for awareness and to ensure full compliance of 
HAZCHEM codes. NGOs in Dhenkanal and surrounding districts can also be involved.  
 

V The administration should also carry out drives in sensitive spots involving transportation of 
hazardous chemicals for enforcing compliance with the rules (CMVR, 1989).  
 

V It is very important that all team members be well trained and back-up/alternate members are 

clearly identified. There should be regular emergency drills with different scenarios so that the 

team can gain experience in dealing with different emergency situations and the usage of 

emergency equipment. 

 
 
 
 

**** 
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DOCUMENT No. 06: CONTACT FOR FURTHER ADVICE 
 

 

 
6.1 Meteorological Information 
 
During summer season, the district Dhenkanal experiences maximum temperature of 
around 46OC with high surface winds and in winter months the minimum temperature is 
around 10OC. The surface wind speed is about 5.5 m/s with W and NW components 
during the summer in the maximum side and it is about 0.5 m/s in the minimum side. The 
average relative humidity is 54% with the lowest in April and the highest in August. 
 
Meteorological parameters especially wind speed, direction and atmospheric stability 
classes play important roles for the proper management of chemical disaster involving 
release of toxic chemicals like chlorine, ammonia etc. This aspect has been highlighted in 
Document 4.  
 
It is recommended that DECR and LECR should maintain record for meteorological 
information from the IMD centre. The MAH units of Dhenkanal should also send the 
season-wise meteorological observations (temperature, wind speed, direction, rainfall, 
relative humidity) to DECR and LECR. 
 
It should be noted that only a sector of the affected circle depicted on the maps 
(Document 4) would be affected depending upon the prevailing wind direction at the time 
of emergency.  
 
6.2 Transport Facilities 
 
During off-site emergency, a considerable number of ambulances may be necessary to 
transport casualties to thefirst-aid centres/hospitals. Details of ambulances in Dhenkanal 
district and also in and around MAH units are shown in Document 5. In case of need and 
severe off-site consequences, all types of vehicles can be converted as ambulances at 
short notice. These vehicles would then be kept at the DECR/LECR and / or at other 
places as deemed necessary by the district administration.  
 
6.3 Temporary Food and Accommodation 
 
If at all evacuation is to be done in off-site emergency situations, temporary arrangements 
for accommodation and food are necessary for the evacuated people. The process of 
evacuation has to be judged on the basis of nature of off-site emergency situations, e.g., 
warning for major fire/explosion, possibility of spreading of toxic gases, weather conditions 
etc.The accident initiating industry should make arrangements for temporary 
accommodation (guest house, nearest schools, community centers etc.). The whole 
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process should be done within quickest possible time. District Development Officer would 
supervise the command and control of the evacuation. The temporary shelters should be 
equipped with all basic requirements of health, food, sanitation, etc.  
 
6.4 First-aid and Hospital Services 
 
The first aid and hospital facilities in Dhenkanaland surrounding industries have been 
described in Document No. 5 of this Report. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

**** 
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DOCUMENT No. 07: COMMUNICATION LINKS INCLUDING 
TELEPHONES, RADIOS AND STANDBY METHODS 

 
 
7.1 Communication and control system  
 
Communication is a crucial system for the effective management of an emergency. When 
an incident occurs, it is necessary to raise alarm immediately and declare the emergency. 
The declaration of emergency is essential not only to inform victims, press etc., but also to 
the essential services. 
 
During the emergency situation there occurs a large volume of two way communications. 
It is, therefore, necessary that the communication system should have inherent advance 
features to take care of large volumes of two way communications.  
 
7.2 Communication systems in Emergency Control Centres (DECR/LECR) 
 
The locations and infrastructure details of the emergency control rooms (DECR/LECR) 
have been given in the Document 3 (Section 3.3 and 3.4).   
 
The Emergency control room should have an effective communication system and it must 
be able to function during the emergency. It is the joint responsibility of the LCG and DCG 
to ensure that the communication facility at the local emergency control rooms is efficient 
and fool proof. 
 
Current guidance on emergency planning makes little reference to the use of mobile 
telephones. These clearly have role to play, although they are relatively expensive and 
may become ineffective because of situation of network jam during the emergencies. The 
guidance given here largely retains the emphasis on basic fixed landline telephone 
system. If mobile phones are used, the primary system should be the basic fixed 
telephone system; the mobile phone system should be used as the secondary system of 
the communication and as a powerful aid to the primary system of basic fixed phones.  
 
The emergency control rooms should be linked by the telephone to all essential points 
e.g. MAH units under crisis, essential services, etc.  
 
It is suggested that minimum two sets of outgoing and incoming lines should be provided 
at the emergency control rooms. It should be ensured that the outgoing lines should not 
be neutralised by the incoming lines during the emergency. For this purpose we suggest 
that at least one outgoing line provided at the emergency control room should not be 
made public 
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In addition to this, continuous electrical supply to the fax machine if provided at the 
emergency control room should be ensured. 
 
In addition to the basic fixed telephone system, there should be minimum two sets of 
following communication equipment to be used as the audible alarm: 
 

1. Public Address System 
2. Horns 
3. Sirens, etc.  

 
7.3 Warning and Suggested types of Emergency Alarms  
 
Warning: 
 
Effective warning system in communication network would save lives, prevent injuries and 
reduce losses.  However, warning is not always possible for all the major off-site 
emergency situations possible in MAH units of Dhenkanal. If the MAH units envisage that 
a hazard encountered on-site may lead to an off-site emergency situation, then only 
warning may be issued.  
 
Depending on the nature of hazards and the areas affected, the following methods of 
warning may also be used by the district administration/state government: 
 
(a) Public Address System 
(b) Televisions/ Cable Network System 
(c) Radio 
(d) Mass Media 
(e) Telephone to schools/other organizations/public institutions 
(f) Door to Door visit by Civil Defence Personnel 
(g) Information to be provided at common gathering places such as bazaar area, etc.  
 
Alarm: 
 
The major emergency will be made known to every one inside the plant by sounding and/ 
or re-sounding the alarm.  
 
The system for raising the alarm should have a sufficient number of readily accessible 
and identifiable points from which the alarm can be raised.This may be done either 
directly by the Incident Controllers of the MAH Units under crisis or indirectly through the 
communication system available with the Local Emergency Control Room.   
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The alarm system should be designed in such a manner that it is audible in all parts of the 
areas likely to be affected from the incident. If there is a noisy area, the problem of 
masking of warning tone can be overcome by installing more audible signals.  
 
It is not desirable to utilise too many types of alarm. The emergency alarm shall consist of 
repeated long and short pitch for continuous period. The purpose is to make aware all 
persons about the onset of a major emergency in the plant, which is going to be of off-site 
nature. Off-siteemergency siren codes for two specific types of emergencies like Fire or 
Toxic gas release are generally sufficient. These can be made as follows: 
 

(i) For Fire 

7 Seconds on   7 Seconds on   

3 Sec.   3 Sec. 

           Off   Off 

 

(ii) For Toxic Gas Release 

5 Seconds on   5 Seconds on   

3 Sec.   3 Sec. 

           Off   Off 

(iii) All Clear 

 1 minute 

 

The voice announcements must follow the signal of audible alarm.Sirens may be 
activated only in the area affected by the off-site emergency situation. Instructions to take 
shelter or evacuate may be broadcast over radio/television, by public address system or 
delivered door to door by emergency workers. 
 
All communication operators shall maintain a log book for the messages received in/out.  
 
7.4 Declaration of emergency 
 
On noticing the occurrence of the incident in any of the MAH units of the district with 
potential to lead to on-site emergency situation, the person present on the scene will first 
raise the alarm for declaring the on-site emergency as per guideline stipulated in the on-
site emergency management plan of that unit. When the alarm has been raised, the on-
site emergency management procedures are activated. The first step of the site controller 
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of that unit is to assess the status of the emergency situation and decide that whether the 
incident could develop into an off-site emergency. If there is a possibility of escalating into 
an off-site emergency, the CIC of the concerned plant send information to the LECR and 
DECR. Then declaration of an off-site emergency can be done through LECR in 
consultation with DCG/District Collector. 
 
As soon as the off-site emergency has been declared and communicated to the District 
Collector, the charge of the Site Main Controller would be taken over by the District 
Collector till he or his representative reaches the spot//LECR. 
 
7.5 Some parties who may have to be informed 
 
Once an off-site emergency has been declared, it must be communicated to the all 
concerned through LECR. Some of the parties who may need to be informed are listed 
below: 
 

1. Key personnel of the plant concerned 
2. Key  personnel of the neighbouring firms 
3. Municipality/village Pradhan of the surrounding areas 
4. Police 
5. Fire Services 
6. Medical Services 
7. Press & Media Services 
8. DCG and District Collectors of the neighbouring districts 
9. State Government. 

 
 
 
 
 
 
 
 
 
 

 
 

**** 
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DOCUMENT No. 08: SPECIAL EQUIPMENT INCLUDING FIRE FIGHTING 
MATERIALS, DAMAGE CONTROLS AND REPAIR ITEMS 

 

 

 
Introduction 
 
The district administration shall ensure the availability of the required sets of the 
equipment for the management of an off-site emergency situation. The responsibility of 
installation of some of the fire fighting equipments e.g. Detection & Alarm System, Active& 
Passive Fire Protection, etc. described lies with MAH units. For the MAH units it is 
suggested that they should install or update their system in reference to the latest 
standards published by the OISD and/or BIS.  
 
8.1 Special fire protection equipment – MAH units 
 
8.1.1 Detection and Alarm System  
 
Most fires begin small when a fire does occur. Hence, the actions taken in the first few 
minutes are usually the most important and can eliminate the need for hours of fire 
fighting. Therefore, it is important to detect fire as quickly as possible so that action can 
be taken in time. The MAH industries of Dhenkanal should ensure the installation of the 
following detection and alarm systems: 
 

i. Combustible Gas Detection-To detect the potentially flammable vapours/air mixtures 
before they reach their lower flammability limit  

 
The areas require the installation of Combustible Gas Detection may include: 
 

a. Selected Pump or Vaporiser or Compressor Facility 
b. Close to LPG and/or Propane Bullet  
c. Tank Car or Tank Truck facilities 
d. Ditches, Trenches, Sumps and other low points where there is chance of 

accumulation of flammable vapours.  
 
The detection system should be set in such a manner that they initiate alarm at 10-30% of 
the LFL/LEL. The location of gas detection system should take into consideration several 
factors such as potential ignition sources, release point, gas density, directional wind 
analysis, gas detector sensitivity, etc.  
 

ii. Fire Detection System- To detect the occurrence of fire.  
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A fire detector responds to heat, smoke, or radiant energy. A more detailed discussion on 
design can be found in NFPA Hand book. The MAH units in Dhenkanal must install the 
fire detection system capable of performing the function of detection and alarm efficiently.  
 

iii. Manual Alarms- Manual alarm stations are usually simple contact closing devices. 
Two of the most common fire alarm stations are of either pull level or break glass 
design.  

 
8.1.2 Active Fire Protection System  
 
It should be ensured by the MAH industries that they are equipped with following systems 
for Active Fire Protections.  
 

¶ Water-Based Fire Protection 
 
a) Water Sprinkler and/or Spray System 
b) Adequate numbers of Monitor, Hydrants and Hose lines 
c) Adequate storage of Fire Water 
d) Fire water distribution system- Pumps, Isolating valves, deluge system, etc.  
 

¶ Chemical Agent Extinguishing System  
 
a) Foam Pouring System 
b) Dry Chemical System 
 

¶ Portable Fire Extinguishers  
 
8.1.3 Passive Fire Protection System for Control of Damage 
 
The types of passive fire protection which are commonly used include the following: 
 

a) Fire Barriers 
b) Fire proofing and fire resistance construction 
c) Separation distances 
d) Drainage/ Spill Control System 

 
For each of these, there is a standard. The MAH units of Dhenkanal must design or 
update their design according to the latest standards available.   
 
8.2 Special fire protection equipment – Fire station 
 

a) Fire Tenders (Foam & Water type) 
b) Fire Pumper/Engine 
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c) Aerial ladder & Elevating Platform Apparatus 
d) Adequate Nos. of Hoses (02-04 inches) & Hose Couplings 
e) Hose reel 
f) Nozzles showing straight stream and fog pattern 
g) Reducers and adapters for connecting hose lines 
h) Spanners and Hydrant Wrench 
i) Standpipe System  
j) Fire Proximity Suit 
k) Fire Entry Suits 

 
8.3 Rescue equipment 
 

a) Folding, attic, roof and extension ladder 
b) Hydraulic Rescue tools- Spreader and Cutter 
c) Air bags for heavy lifting 
d) Gasoline/ Diesel Powered Ventilation fans 
e) Salvage covers spread to protect room contents before ceiling is pulled 
f) First Aid Kit 
g) Rope 
h) Hydraulic Drill 
i) Laser Concrete cutters 
j) Thermal Imaging cameras 
k) Emergency Lighting System 
l) Rescue tents 
m) Hydraulic Rams 
n) Safety Torches 
o) Multi purpose search camera system (Snake Eye) 
p) Communication system- for coordination among members of rescue team 

 
8.4 Personal protective equipment (PPE) 

 
1. Head Protection 

a. Safety Helmets 
b. Caps 

2. Eye Protection 
a. Safety Spectacles 
b. Handheld or free stand screens 

3. Face Protection 
a. Face Shields (hand held or fixed with helmets) 

4. Hearing Protection 
a. Ear Plugs 

5. Body Protection 
a. One-piece or two piece overalls 
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b. Aprons 
c. Warehouse Coats 
d. Donkey jackets 

6. Hand and Arm Protection 
a. General Purpose Fibre Gloves 
b. PVC fabric gloves and sleeves 

7. Leg and Foot Protection 
a. Safety Boots 

8. General Respiratory Protection 
a. General Purpose dust respirators 
b. Self Contained Breathing Apparatus (SCBA) 
c. Emergency Escape Respirator 

9. Special Respiratory Protection 
 

All these items are available as per standards. The DCG and LCG should assess the 
quantity and ensure the availability of these special equipment. 
 
8.5 Safety Components for Damage Controls and Repair 
 
Several safety and control measures have been taken in both the MAH unitsagainst 
damage of containers/vessels. Information about the safety systems and emergency 
procedures adopted by each of the MAH units (especially in LPG/Propane storage areas, 
gas holder areas, fuel oil storage/handling areas etc.) in Dhenkanal should be sent to the 
DCG/LCG and DIFB. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

**** 
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DOCUMENT No. 09: DETAILS OF EMERGENCY RESPONSE 
PROCEDURES 

 
 

9.0 Introduction 
 
Detailed discussions on management of transport emergencies in Dhenkanal have been 
done in Document 5. The present document deals with the suggestion of a successful 
emergency response structure and procedures to be taken by the accident-initiating 
industry and also district administration. 
 
9.1 Emergency Response Actions at the industry level 
 
For off-site emergency situations, it is recommended to constitute some committees for 
implementation of response actions through its ECR at the local level (LECR). The 
following response actions have to be done at the initiating industry level during off-site 
emergency situations: 
 

(A) Control Measures at Plant Control 
× Shut Down 
× Leak Control 
× Fire Fighting 
× Repair of Plant and its associated utilities services  
× Hazard Reduction  
 

(B) Mobilization of Resources 
× Medical Aid 
× Fire Fighting Aid 
× Transportation 
× Food and basic facilities for shelter points 
 

(C) Traffic Control 
× At incident site 
× Within the plant under emergency 
× At the gate of the plant under emergency 
× At approach routes to the plant under emergency 
 

(D) Evacuation 
× Movement of personnel under threat to assembly points 
× Manning of Assembly Points 
× Accounting for the evacuated personnel 
× Handling of spectators 

http://upload.wikimedia.org/wikipedia/en/2/28/OrissaSeal.gif


 

Off-site Emergency Management 

Plan of District Dhenkanal, 

ODISHA 

 
 

 
Revision: 

00/2011 

 

 
DISASTER MANAGEMENT INSTITUTE 

Page 94 

 
(E) Rescue 

× First Aid  
× Casualty Clearance 
 

(F) Communication 
 

× Within the plant under emergency 
× With the external agencies 

 
(G) Fire Fighting 
(H) Decontamination  
(I) Rehabilitation  
(J) Longer Term Cleanup 
 
9.2 Emergency Response Committee  
 
Off-site emergency structure and the major responsibilities of line departments have been 
described in Section 2.4 and 2.5. For the implementation of emergency plans the 
constitution of the following committees at LCG level is proposed. However, the LCGs and 
DCG may amend and increase/decrease the number of members in this committee as per 
the requirement in due course of time. The formation of these committees at local level 
will be the responsibility of the DCG and LCG (involving MAH units) jointly.  
 

1. Law and Order Committee 
2. Fire Control Committee  
3. Communication Committee  
4. Transport Arrangement Committee 
5. Rescue Committee  
6. Health and Welfare Committee 

 
9.2.1 Law and Order Committee 
 
During off-site emergency, the suggested composition for law and order committee is 
shown in Table No. 9.1.  
 

Table No. 9.1: Composition of Law and Order Committee 
 

Sr. No. Name /Designation Position 

1. Sub Divisional Magistrate (Local Area) Chairman 

2. Deputy Superintended of Police (DSP) Secretary 

3. Station House Officers (SHO) Police Member 

4. DG Civil Defence or its representatives  Member 
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5. Community Warden* Member 

6. Village Pradhan/Sarpanch* Member 

7. One representative of Non Governmental 
Organisations (Nominated by Chairman) 

Member 

 
* Of the colonies/villages under vulnerable zones. 
 
Roles and Responsibilities 
 
1. On hearing the information, rush to the spot with all resources required to perform 

emergency action. 
2. Take control of situation and coordinate activities with the current status of emergency 

situations. 
3. If it is safe to do so; immediately post some police personnel and/or home guards to 

the plant main entrance to restrict unauthorised entry. Allow entry of Fire tender, 
Ambulance, aid from mutual aid industries, etc. 

4.  The person posted at main entrance should prepare a report on number of workers, 
employees, visitors and government officials inside the plant premises and send it to 
the emergency control room on demand.  

5. Post police personnel and/or home guards to control the traffic movement at the key 
and/or approach roads to the plant under crisis. Direct them to clear access for 
essential traffic. 

6. Post police personnel and/or home guards to control the bystanders. 
7. Post police personnel and/or home guards to identify the causalities. The local 

community warden will assist in identification of the injured and/or deceased. 
8. Setup mortuaries and inform the relatives of deceased and/or injured. Liase with 

medical services i.e. Health and welfare committee for causality clearances. Prepare a 
database for those are injured and/or deceased.  

9.  Inform media personnel about the situation. The interaction of this committee with 
media personnel is restricted up to the level of Chairman and/or Deputy Chairman and 
or Secretary of the committee. No other member of the committee should interact with 
the media personnel.  

 
Note: There is statutory duty of this committee to take charge of any incident where the 
general public is endangered.  
 
9.2.2 Fire Control Committee  
 
The composition for this committee is suggested at Table No. 9.2.  
 
 

Table No. 9.2: Composition of Fire Control Committee 
 

http://upload.wikimedia.org/wikipedia/en/2/28/OrissaSeal.gif


 

Off-site Emergency Management 

Plan of District Dhenkanal, 

ODISHA 

 
 

 
Revision: 

00/2011 

 

 
DISASTER MANAGEMENT INSTITUTE 

Page 96 

Sr. No. Name /Designation Position 

1.  Sub Divisional Magistrate (Local Area) Chairman 

2.  Chief Fire Safety Officer- Fire Station, BSL Secretary 

3.  Chief Fire Safety Officer- Fire Station, BPSL Member 

4.  Firemen* Member 

 
*The numbers will be decided by the Chief Fire Officer.  
 
Roles and Responsibilities 
 
1. Get information about the current status of the emergency situation from the Factory 

and/or General Manager of the plant.  
2. On the basis of the information received from the Factory Manager and/or General 

Manager and only if safe to do so; take control of Fire Services required for fire fighting 
inside the plant. Otherwise stay at safe point away from the vulnerable zones of the 
plant.  

3. Divide fire personnel in to various teams and depute them to the points where the fire 
has occurred. 

4. In case of incident of release of toxic chemical; assist in and/or take the control of 
situation. Follow instruction of the chairman in this regard.   

5. The prime responsibility of this committee is to maintain a fire brigade strong enough 
to meet all requirements arose due to emergency situation in any MAHunit of the 
district/estate. 

6. The committee should also formulate a mutual aid scheme for fire fighting aid with the 
neighbouring districts/estates. 

7. The secretary of the committee will coordinate and inform the status of the emergency 
situation to the chairman of the committee, Local Emergency Control Room, and other 
response committees. 

 
9.2.3 Transport Arrangement Committee 
 
The composition for this committee is suggested at Table No. 9.3.  
 

Table No. 9.3: Composition of Transport Arrangement Committee 
 

Sr.  
No. 

Name /Designation Position 

1.  Sub Divisional Magistrate (Local Area) Chairman 

2.  DSP (Traffic) Secretary 

3.  Officer In-charge- Transportation or 
Safety (BSL/BSPL) 

Member 

4.  Community Warden* Member 
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5.  Village Pradhan/Sarpanch* Members 

6.  President Local area Truck Union  Members 

7.  One representative of Non Governmental 
Organisations (Nominated by Chairman) 

Members 

 
Roles and Responsibility of Transportation Arrangement Committee  
  
When an emergency occurs, it is usually necessary to evacuate public from the affected 
areas. On evacuation they must be sent to pre-assigned assembly points located in the 
safe place. Transportation of people in large mass is a major problem, because it is 
difficult to know who is in the affected area at what time.  
 
It is usually considered impractical to maintain a record of all the persons present in the 
threatened area at a given time. Hence it is suggested to take action for the evacuation as 
per the data available from the last census. Depending upon the information available 
from the census data the transport committee will take the following action: 
 
1. On hearing about the information, all the members will rush to the LECR and report to 

the Chairman of the committee. 
2. The committee is made responsible for the arrangement of the vehicles required for 

the evacuation of the people from the threatened areas; as required by the evacuation 
committee.   

3. The committee will prepare a list of the addresses those can provide vehicles during 
the emergency. The list prepared by the committee should clearly detail about the 
number of vehicles available from each resource, type of vehicles to be provided and 
the details about the drivers of the vehicles. 

4. The committee will prepare database for emergency approach routes and the escape 
routes to be followed during the emergency so as to reach the hot spot in time.  

 
9.2.4 Communication Committee 
 
The composition for this committee is suggested at Table No. 9.4.  
 

Table No. 9.4: Composition of Communication Committee 
 

Sr. No. Name /Designation Position 

1.  Sub Divisional Magistrate (Local Area) Chairman 

2.  District Information Officer Secretary 

3.  Wireless Officer (Police) or its 
representative*  

Member 

4.  Communication officer of BSL Member 

5.  Communication officer of BPSL Member 
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6.  Telephone Operators of BSL and BPSL Members 

 
* Concerned with the nearest police station 
 
Roles and Responsibilities 
 
1. This committee will keep the up to date information on 

a. Physical & Chemical Properties of hazardous chemicals i.e., BF gas, Chlorine, 
Hydrogen Gas, etc. 

b. Type of safety equipments and their resources 
c. Plant Approach routes and associated Road Systems 
d. Area affected by the hazards 
e. Areas to be evacuated 
f. Details (Name, Contact Number, Home Address, Nearest Relative, Department, 

etc.) for all the key personnel involved in the various emergency teams. 
g. Location of the Assembly points and the personnel responsible for the 

accounting at that point. 
h. Resources (Fire Fighting, Medical Facility, etc.) available with the neighbouring 

districts.  
2. To maintain all the communication equipment required during the emergency in the 

working conditions.  
3. To keep record of up to date contact number of the key personnel.  
4. Rush to the Local Emergency Control Room on hearing the emergency and report to 

the chairman of the committee. Take control of the communication system under the 
supervision of the chairman. 

5. If required, depute and post personnel to pass the warning to the local people of the 
areas likely to be affected.  

6. Interact, get and provide information to the various committees as per the requirement. 
7. Ensure the availability of telephone and/or wireless and /or any other mean at the 

assembly points and also at shelter points.  
 
It is the responsibility of the communication committee and all the competent person of 
the other committee passing and/ or receiving the information to ensure that:  
 

¶ The information and/ or messages passed are clear and correct. 

¶ The person who is passing the information has told about him to the person 
who is receiving the information. 

¶ The person at the receiving end has clearly received the information.   
 
9.2.5 Rescue Committee  
 
The composition for this committee is suggested at Table No. 9.5.  
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Table No. 9.5: Composition of Rescue Committee 
 

Sr.  
No. 

Name /Designation Position 

1.  Sub Divisional Magistrate (Local Area) Chairman 

2.  Chief Fire Officer- Fire Station, BSL Secretary 1 

3.  Chief Fire Officer- Fire Station, BPSL  Secretary 2 

4.  Assistant Engineer- PWD Member 

5.  Assistant Engineer- Odisha State Electricity 
Board 

Member 

6.  Chief Safety Officer- BSL  Member 

7.  Chief Safety Officer- BPSL Member 

8.  Firemen  Members 

 
Although composition of this committee is identical by designation at some places to the 
composition of the fire control committee, it is the responsibility of the secretaries to 
ensure that the members of fire control committee are different from the members of the 
rescue committee. 
 
Roles and Responsibilities  
 

1. Get information about the current status of the emergency situation from the 
Factory and/or General Manager of the plant under crisis.  

2. Get clear information about the persons trapped inside the severe zones. It is the 
responsibility of the factory manager of any of the concerned unitthat they provide 
the full information on the nature of the scale of possible emergencies. Assess the 
situation and formulate the action plan for the rescue work. 

3. The prime responsibility of the rescue committee is to rescue and move the person 
trapped in the severe zone to the nearest first aid facility centre located in the safe 
zone. 

4. The committee is also responsible for the search and rescue operation immediately 
after the disaster. 

 
9.2.6 Health and Welfare Committee 
 
The composition for this committee is suggested at Table No. 9.6. However the LCGs and 
DCG may amend and increase the number of members in this committee as per the 
requirement in due course of time.  
 

Table No. 9.6: Composition of Health and Welfare Committee 
 

Sr. Name/Designation Position 
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No. 

1.  Sub Divisional Magistrate (Local Area) Chairman 

2.  Senior Medical Officer- Tehsil Hospital Secretary 

3.  *Doctors- Trained to treat burn injuries Members 

4.  *Doctors- Trained to treat injuries due to 
toxic exposures, like chlorine, ammonia 

Members 

5.  Paramedics Members 

6.  Staff Nurses Members 

7.  Compounders  Members 

8.  Ambulance Drivers Members 

 
*Involve doctors from the private nursing homes and/or hospitals, if necessary. 
 
Role and Responsibilities of Health and Welfare Committee 
 
1. The very first role of this committee is to establish a standard outline for the necessary 

inputs of the Medical Services required during the emergency situation.  
2. The committee will maintain the Ambulance and Quick Response System, so as to 

ensure that it reaches at the hot spot in time with all the required resources. 
3. The Quick Response System should address the following components: 

a. Initial recognition and identification of the type of emergency. 
b. Activation of the Response plan based upon the notification of the type of 

accident received. 
c. Initial survey of the accident site. 
d. Establishment of the Medical Command Structure. 
e. Establishment of the First aid camps at key location and away from the 

vulnerable zones. 
f. Establishment of procedures for Triage, resuscitation, and decontamination of 

the victims. 
g. Provisions for the medical stabilisation of the victim and transportation to the 

base Hospitals 
h. Ensure availability of persons for data management, medical record keeping 

and also for public relation and media interactions. The database must contain 
the information regarding the expert available in the district and also in the 
neighbouring districts. 

i. Provisions for medical evaluations of the victims at base hospitals and the 
treatment of the victims. 

j. Interaction with the medical agencies and/or expert in the neighbouring districts.  
k. Removal of Medical emergency response personnel from the site.  

4. On receiving a call from the local emergency control room, the team under the 
leadership of the Secretary should rush to LECR 
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5. Assess the present status of the emergency; take appropriate decision for activation of 
the medical response plan. 

6. The committee member will stay away from the severe zone and work according to the 
Quick Response System formulated. 
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DOCUMENT No. 10: NOTIFY THE PUBLIC 
 

 

 

10.1 Declaration of an off-site emergency due to major release of toxic gas 
 
Declaration of off-site emergency is to be made through LECR at any of the MAH unit. 
Announcement is to be made in Oriya and Hindi through PA system/off-site siren audible 
upto 5 km. The formats for declaration of an off-site emergency due to major release of 
toxic gases, major fire and for all clear are given below: 
 

DECLARACTION OF AN EMERGENCY DUE TO CATASTROPHIC RELEASE OF 

TOXIC GAS IN AN INDUSTRIAL UNIT 

 

Major release of a gas in the premises of …..(industry name)…. has occurred at 
TIME…………………am/pm DATED on……………………………………………This gas is 
toxic  and poisonous in nature and the plant management failed to stop this release so far. 
This gas may cause threat/loss to life around the plant. By seeing the THREAT to life, we 
are declaring an EMERGENCY in the areas of 
……………………………………………………… up to…………………….meter/km. We are 
requesting the people present in the areas of………………………………….to gather at 
assembly point/shelter areas………………………….. by the escape 
route……………………………….AS SOON AS POSSIBLE. While moving, they are 
instructed to close their mouths and noses with wet handkerchiefs /clothes.  

OR 
People present in the areas of ………………………. should remain indoors till 
DECLARATION of ALL CLEAR SIREN. You are instructed to keep the doors and 
windowstightly closed with wet clothes. 

 

By Order/- 
 

  Sub-Divisional Magistrate   
and 

Dated: LECR, ……./………/2011Chairman, Local Crisis Group 
 

 

10.2 Declaration of an Off-site Emergency due to Major Fire  
 

 
DECLARACTION OF AN EMERGENCY DUE TO  

MAJOR FIRE IN LPG/PROPANE STORAGE AREA  
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A major FIRE has broken out in LPG/Propane storage area of ……….…..(industry 
name)….……at TIME…………………am/pm DATED on…………………The management 
failed to extinguish the fire so far. By seeing the THREAT to life and DAMAGE to 
property, we are declaring an Emergency in the areas of 
……………………………………………………… up to…………………….meter. We are 
requesting the people present in the areas of………………………………to gather at 
assembly point……………………………….. by the escape route…………..AS SOON AS 
POSSIBLE 
 

    
By Order/- 

 
           Sub-Divisional Magistrate   

and 
Dated: LECR, ……./………/2011Chairman, Local Crisis Group 

 
 
10.3 Declaration of All Clear 
 
 

DECLARATION OF ALL CLEAR 
 
 
All concerned have been advised that the imminent risk of danger to life and property in 
……………..area has diminished at TIME …………..…DATED on ……………The 
evacuation order is therefore Terminated. 

 
 

            By Order/- 
 

           Sub-Divisional Magistrate   
and 

Dated: LECR, ……./………/2011Chairman, Local Crisis Group 
 
 
 
 

 
 
 

**** 
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DOCUMENT No. 11: EVACUATION ARRANGEMENTS 
 
 

 
11.1 Evacuation  
 
The evacuation may be principal in the case of large release of toxic gas, like chlorine, 
carbon monoxide or so. Fire and Explosion events tend to occur over such a short time 
that in some cases the complete evacuation of the public from the threatened area is not 
practical. But the evasive action taken in time may reduce the loss of life and property.  
 
The following arrangements are necessary for the evacuation of the public from the 
threatened areas in both cases of major fire and/or major releases of toxic gases: 
 

1. Volunteers  
2. Transportation 
3. Predefined Assembly Points 
4. Pre-identified Shelter Places, etc. 

 
11.2 Evacuation Team 
 
The composition for evacuation team has been suggested in Table No. 11.1. However, 
the LCGs and DCG may amend and increase/decrease the number of members in this 
committee as per the requirement in due course of time.  
 

Table No. 11.1: Composition of Evacuation Team 
 

Sr. 
No. 

Name /Designation Position 

1.  Sub Divisional Magistrate (Local Area) Chairman 

2.  Deputy Superintend of Police (DSP) Secretary 

3.  Station House Officers (SHO) Police Member 

4.  DG Civil Defence or his representatives  Member 

5.  DG Home Guards or his representatives Member 

6.  Commissioner- Municipal or his representatives Member 

7.  Assistant Engineer- PWD Member 

8.  Assistant Engineer- Odisha State Electricity 
Board 

Member 

9.  Head (HR) of BSL and BPSL Members 

10.  Community Warden Member 

11.  Village Pradhan/Sarpanch Member 

12.  One representative of Non Member 
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GovernmentalOrganisations (Nominated by 
Chairman) 

 
Roles and Responsibilities  
 
The committee is responsible to execute the evacuation function as detailed below:  
 
Pre- Emergency Activities: 
 

× The committee will create a database and record for the population of the 
vulnerable areas for all off-site emergency scenarios and of other units (As per 
the last census record) and hospitals.  

× The committee will coordinate with transport arrangement committee to ensure 
the availability of the transport required for the evacuation during the 
emergency. 

× The committee jointly with the transportation arrangement committee will decide 
and mark the emergency escape roads to the shelter points identified and 
notified by the DCG/ LCGs. 

× The committee will assess the number of police personnel, home guards and 
the vehicles required for the evacuation of the public. 

× The committee jointly with the communication committee will ensure the 
availability of telephone links and/or wireless communication system at pre-
defined assembly points and at shelter rooms. 

× The committee will identify the resources for the arrangement of food, water 
and other items for daily use at the shelter points. 

× The databases and the records prepared for the evacuation purposes must be 
made available to the Local Emergency Control Rooms.  

 
During the Emergency Activities: 

 
× The committee will post police personnel and/or home guards to evacuate 

public from vulnerable areas.  
× Coordinate with the transport arrangement committee for the evacuation. Direct 

the people to use their own vehicles for evacuation purpose to reach the safe 
assembly points.  

× The local community wardens, etc. will assist the police personnel in safe 
evacuation of the public from the threatened area. 

× The committee will be responsible to ensure that all the assembly points and 
shelter points are manned. 

× It is the duty of the persons posted at assembly points and/or shelter points to 
record names of those reaching the points.  Make provisions for accounting at 
assembly points. The local community wardens, etc. will assist the police 
personnel for accounting.  
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× The committee will be responsible for the arrangements of the safety equipment 
e.g. Emergency Escape respirator, etc. for public; if required during the 
evacuation.   

 
Activities after the Emergency:  

 
× The committee will arrange security and safety for the evacuated area. 
× The committee will arrange the water, food and other necessary items required 

for the daily use at the shelter points.  
× The committee will be responsible to maintain good lighting, ventilation and 

hygienic sanitation conditions at the shelter points.  
 
11.3 Assembly Points  
 
On evacuation of the public from the threatened areas, people should be transported to 
the pre-assigned assembly points. The Assembly points should be located in a safe place. 
The responsibility of the identification of the assembly points for each of the MAH units in 
Dhenkanalis here by fixed for the DCG and LCG. The DCG and LCG jointly after the 
declaration of this plan should identify the minimum two assembly points for the area.  
 
More than one assembly point is required because the people should have to go near the 
affected areas to reach the point and because a particular point may be downwind to the 
hazard e.g., Fire and/or Explosion and/or Toxic Release. All the assembly points should 
be clearly notified to all the stakeholders of the offsite emergency management plans.  
 
11.4 Shelter Points  
 
In case there is a hazard of Fire and/or Explosion and/or Toxic Release it may be 
necessary to provide the shelter to evacuated public. Shelter points play an important role 
in the emergency plan especially for the site where there is a danger of large amount of 
damages/injuries from the accident.  In such cases, initially it is advised to observe 
prevailing conditions and direct public to move the assembly points located in the upwind 
direction. Finally if required, the personnel evacuated and requiring shelter may make 
their way to these shelter points.  The responsibility of identification of these shelter points 
lies with the DCG and LCGs. These shelter points should be identified as schools, 
colleges, community halls by considering the vulnerability maps.  
 
 
 
 

**** 
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DOCUMENT No. 12: ARRANGEMENTS FOR DEALING WITH THE PRESS 
AND OTHER MEDIA INTERESTS 

 
 
 

12.0     Introduction  
 
In the present age of information, the media has a powerful impact on the psyche of the 
public. Should this power be positively utilised, it can prove a very useful aid in handling 
an off-site emergency situation. The converse is equally true, if not more so.  Some 
important guidelines for handling media in the context of emergency situations in 
Dhenkanalhave been described below: 
 
12.1 Role of Media 
 
Before Disaster  
 
Analysis of handling industrial emergencies across the world has highlighted the importance 
of keeping the public informed about the inherent hazards in industrial activities in the vicinity. 
Any attempt at keeping the public and the media in the dark can prove disastrous in the event 
of an actual emergency.  The Bhopal Gas Tragedy has a special lesson in this regard. As per 
The Chemical Accidents (Emergency Preparedness, Prevention and Response) Rules 1996, 
(i) The Local Crisis Group will provide information regarding possible chemical accident at a 
site in the industrial pocket and related-information to the public on request;(ii) The Local 
Crisis Group will assist the MAH installations in the industrial pocket in taking appropriate 
steps to inform persons likely to be affected by a chemical accident. In this respect, the media 
can play a positive and constructive role in highlighting the safe practices and positive 
measures being taken both by the MAH units in the district of Dhenkanaland also the 
initiatives of Odisha state regulatory bodies, like Directorates of Industrial Health and Safety, 
State Pollution Control Board  in safeguarding the public from exposure to hazards.  Some 
key aspects are as follows: 

¶ The nature of hazards emphasizing the very low risk levels present (should be 
factual). 

¶ The steps being taken by the hazard units, regulators and administration to further 
minimise the risk.  

¶ Highlight the precautionary measures, which the public needs to take on getting 
warning about a possible hazard. 

¶ The steps being taken by the administration and voluntary agencies in off-site 
emergency management also need to be highlighted. 

¶ Information to the citizens about relief supplies available and the place of 
availability so that the victims can have ready access.  

¶ Actions taken by the government and others in the event of an emergency. 
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¶ List of notified hospitals for burn cases or toxic exposures with phone numbers and 
addresses.  

 
Immediately after an Emergency 
 
Immediately after a disaster, the media can be utilised very effectively to remove any 
public fear and to ask cooperation of the public in saving the maximum lives and property.  
The actions taken by the public, voluntary agencies, rescue personnel and response 
agencies can be highlighted in a positive manner to instil public confidence in the efficient 
handling of the situation by the local/district administrations. 
 
12.2 Sources of Information for Media on Technical Aspects 
 
The present report on off-site emergency plan of Dhenkanal district provides detailed 
information on the types of hazards, impacts of hazards, possible off-site emergency 
scenarios, probable vulnerable impact areas, contact information for responsible persons, 
response procedures etc. Media can use all these informationin normal times, during and 
after an emergency in consultation with Local Crisis Group and MAH units. 
 
In the event of an emergency, it is suggested to do a single point contact for authentic 
media/press releases or briefings. It would help to win confidence of the public and to 
remove any ambiguities. Efforts should be made to evolve a comprehensive strategy for 
establishing a climate of mutual trust with the public through a partnership between 
administration and media. It is recommended that District Collector or SDM should 
personally interact with the media. The following information should be given to the public 
by both print and/or electronic media through LCG/DCG during emergency: 
 

¶ Details of unit where the accident/mishap has occurred 

¶ Areas likely to be affected 

¶ Safe areas to be occupied that are out of the severe impact zone 

¶ Safe evacuation routes 

¶ Location of emergency control rooms from where people can have information  

¶ Important telephone numbers  

¶ Nature of hazard and ways to protect themselves 

¶ The details of the arrangements made by the administration for the public  

¶ Location of the relief camps and temporary shelters. 
 
 
 

**** 
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DOCUMENT No. 13: RECOVERY, REHABILITATION AND LONGER 
TERM CLEANUP 

 
 

 
13.1 Introduction 
 
Recovery is the process by which communities are assisted in returning to their former 
and normal level of functioning after a disaster. The speed and efficiency of immediate 
response to the incident impinges directly on the efficacy of recovery as it does in 
mitigating the consequences of the incident.  Hence, the key response issues leading up 
to the recovery process have also been highlighted in this document. As per regulatory 
norms, the DCG or state government would take the entire response actions during off-
site emergency situation. However, it is suggested that MAH units in Dhenkanaldistrict 
should work in close association with them in all recovery and rehabilitation related 
activities. 
 
13.2 Recovery Measures for Toxic Release 
 
Toxic hazard due to accidental release of Carbon monoxide, Chlorine and ammonia is 
prevalent in the district of Dhenkanal. It may be considered as the only credible off-site 
hazard in the district industrial units and also during transportation. The consequences 
and the effect zone end point distances are shown in Document No. 4 in this report. The 
principal impact of these toxic chemicals on the human physiology lies in the respiratory 
tract. However, this does not cause any damage to buildings. The following measures are 
recommended for speedy recovery and rehabilitation: 
 

¶ It is very important that residents living in the impact zone should be aware of 
immediate precautionary measures to be taken on receipt of warning. 
 
Surrounding people would be instructed to remain in their housesand not to be 
panicky. They should cover all the openings in their houses, like windows, doors 
etc. with wet clothes very well and also cover their noses and mouths with wet 
towels, handkerchiefs. They should be instructed to remain in this condition till 
further instruction from LECR comes. 

 

¶ Community first aid volunteers should be trained by the MAH units as part of their 
community service to come to the aid of their neighbours and respective 
communities immediately.  These people need to be provided with gas masks with 
appropriate filters and other personal protective equipment to enable them to move 
in their areas as smoke or fumes as the result of secondary fires may be 
poisonous. 
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¶ Para-medical staff of the ambulances should be equipped with oxygen cylinders 
and requisite medical aids to treat patients immediately with severe respiratory 
distress and eye inflammation. 

¶ The nominated hospitals must have responsive emergency handling procedures to 
ensure that victims receive prompt medical attention.  This is particularly important 
as radius of the impact is fairly substantive and an influx of large numbers of 
patients is expected. 

¶ The nominated hospitals should have doctors trained in the treatment of medical 
problems arising from inhalation of poisonous smoke/gases that may result from 
secondary fires. 

¶ MAH unitswould help the Chief Medical Officer of the district, or any other 
appropriate medical authority to formulate a plan whereby certain special hospitals 
are nominated to treat those with severe symptoms whereas patients with lesser 
symptoms should be directed at the first instance, or even subsequently 
transferred, to other hospitals in the vicinity so that maximum number of critical 
patients receive expert medical attention. 

¶ The major hospitals in Dhenkanal and Angul towns should also be informed of any 
type of the chemical disaster and patients can also be referred to the district 
hospitals.  

 
In spite of all the above measures some proportion of individuals could suffer from serious 
impairment and permanent damage. The Government/district authorities along with MAH 
unitsneed to formulate a suitable rehabilitation plan and packages for such victims. 
 
13.3 Recovery Measures for Fire and Explosion 
 
The hazard for fire and explosion in Dhenkanalexist due to major fire/explosion in 
LPG/Propane storage area in the MAH units or on the road during transportation of such 
flammable/explosive chemicals. The consequences and the effect zone end point 
distances are shown in Document No. 4 in this report. The following measures should be 
put in place to assist speedy recovery in the area affected by the fire and explosion: 
 

¶ First aid volunteers should be trained for each of the affected communities by the 
MAH unitsas a community service. 

¶ The Para-medical staff in the ambulances, which will evacuate severe burn/injury 
cases, should be trained in handling patients with burn injuries.  The ambulances 
themselves should also be equipped with the necessary medical aids to provide life 
saving paramedical care for patients' en-route to the hospitals. 

¶ The designated hospitals for evacuation of casualties in each of the above 
localities should have special burn wards and well-oiled, responsive procedures to 
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receive large numbers of burn cases so that proper medical attention is 
administered without delay. 

¶ For severe burn cases, the government may consider providing free plastic-surgery 
treatment at specialised hospitals within the state to rehabilitate the disfigured 
victims. 

¶ Similar arrangements need to be made for providing requisite prosthetic and 
artificial limbs to rehabilitate those crippled due to the incident. 

¶ Residential structures and commercial buildings damaged due to the disaster need 
to be reconstructed, for which a special reconstruction cell should be set up under 
the aegis of the concerned engineering departments under aegis of the District 
Headquarters. 

 
13.4 Priority 
 
In all the above cases children, expectant mothers and senior citizens shall be accorded 
priority for first aid, evacuation and treatment due to their greater vulnerability. 
 
13.5Rehabilitation 
 
Various ways of rehabilitation activities due to off-site emergencies in the district of 
Dhenkanalhave been outlined below: 
 

¶ Public Liability Insurance Act and Economic Rehabilitation:Proper implementation of 
Public Liability Insurance Act, 1991 lies with the DCG, as it may help in rehabilitation of 
the victims. The District Collector, Dhenkanalhas definite role in implementation of the 
PLI Act, 1991. After proper assessment of the incident, he shall invite applications for 
relief, conduct an enquiry into the claims and arrange payment of the relief amount to 
the victims. A majority of victims of such disasters usually come from weaker sections 
of society. As such, comprehensive schemes for rehabilitation of victims including 
provision of govt. jobs in case of death of sole bread winners; training in various trades 
and other schemes to equip people for self-employment need to be put in place. 

 

¶ Social Rehabilitation: Social rehabilitation measures include compensation to the next 
kin of the deceased, rehabilitation of orphans etc. 

 

¶ Psychology: There is a need to involve NGOs under coordination of the Directorate of 
Social Welfare, Directorate of Women & Child Welfare for conducting expert 
counselling sessions.  Children, senior citizens and women need special attention 
being more vulnerable physically. 

 

¶ Assistance to educational institutions for their early revival. 

¶ Revival of essential economic activities such as daily/weekly markets. 
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¶ Environmental Rehabilitation:Where the ecology has suffered degradation or stress as 
a result of secondary fires that may occur, rehabilitation measures should be taken 
with the support of the Odisha Pollution Control Board. 

 
In cases of severe impact the district authorities may consider the set up of special 
rehabilitation cell with suitable administrative and judicial powers. 
 
13.6Longer Term Cleanup 
 
13.6.1 Cleaning up operation for Toxic gases 
 
The toxic gases in Dhenkanal considered under emergency scenarios are Chlorine, 
ammonia, carbon  monoxide etc. The physio-chemical properties of these gases show 
that the facilities and other items do not require through decontamination. Secondary 
contamination either from exposed individuals is unlikely, though some gases like chlorine 
can condense on the skin and contaminates others dermal, unless protected. The toxic 
gas release does not cause property damages. 
 
Victims exposed only to toxic gas like chlorine gas who have no skin or eye irritation do 
not need decontamination. They may be transferred immediately to the medical facility. All 
others require decontamination as described below: 
 

1. Victims who are able and cooperative may assist with their own decontamination. 
Remove contaminated clothing and personal belongings. Handle frostbitten skin 
and eyes with caution.  

2. Place frostbitten skin in warm water, about 42ºC.  If warm water is not available 
wrap the affected part gently in blankets. Let the circulation reestablish itself 
naturally. Encourage the victim to exercise the affected part while it is being 
warmed. 

3. Flush exposed skin and hair with plain water for 3 to 5 minutes, and then wash 
twice with mild soap. Rinse thoroughly with water. 

4. Do not wash eyes that have sustained frostbite injury. Otherwise, wash eyes with 
plain water or saline for 15 minutes. Eye washing may be carried out 
simultaneously with other basic care and transport. Remove contact lenses if it can 
be done without additional trauma to the eye. If a corrosive material is suspected; 
or if pain or injury is evident, continue irrigation while transferring the victim to the 
support zone. 

5. Consider appropriate management of chemically contaminated children, such as 
measures to reduce separation anxiety if a child is separated from a parent or other 
adult.  

6. If person reaches the medical facility; Doctors should be certain that victims have 
been decontaminated properly. Victims who have undergone decontamination or 
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have been exposed only to chlorine gas pose no serious risks of secondary 
contamination to rescuers. 

 
13.6.2 Cleaning up operation for Fire and Explosion  
 
The disasters such as fires and explosions in bulk storages of hazardous chemicals like 
LPG/Propane may cause extensive damages to the public properties. Hence these 
disasters generate large amounts of debris, causing considerable disposal challenges for 
local public officials. The waste debris from the fires and explosion disasters falls under 
the categories of Municipal solid wastes or Hazardous wastes. Under normal 
circumstances, much of municipal solid wastes are recycled. The remainder is disposed 
off in sanitary landfills or in sophisticated combustors, both of which are equipped with 
devices to control pollutants.  
 
(a) Various Types of Debris 
 
The following types of debris may be generated due to fire and explosion disasters: 
 

1. Remains of Damaged buildings 
2. Remains of Personal properties 
3. Charred wood and Trees 
4. Ash 
5. Charred Human Bodies 
6. Charred Bodies of Animals 
7. Burnt out vehicles and other metal objects 

 
(b) Debris Management Plan  
 
Debris management plan should address the following issues:    
 

1. Procedures for Debris Collection 
2. Identification of the contractors for debris collection and disposal 
3. Procedure for segregation of debris at source 
4. Identification of site for temporary storage and staging 
5. Identification of the equipment and procedures for recycling. 
6. Identification of the procedures for disposal. 
7. Procedures for separation, handling and disposal of hazardous waste.  

 
To make aware the community sector to be involved for the implementation of the plan, 
the concerned departments of the district will have to prepare a communication strategy 
ahead of time. The concerned Government officials will need to tell the community when, 
where, and how trash collection will resume, as well as provide special instructions for 
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reporting and sorting disaster debris. The concerned Government agencies can also 
prepare the small radio announcements and flyers as part of this emergency plan. 
 
(c) Options for Recycling and/or Disposal of Debris 
 
Remains of Damaged buildings and Personal properties  
 
× Concrete structures after separation from the steel can be crushed (mixed with up to 

15 percent dirt) and sold it for use as sub-base in roads.  
 
× Dirt can be reused as landfill cover, filling of low lying areas and soil amendment.  
 
Charred wood and trees 
 
× Wood can be grounded, screened fine pieces and sold for landscaping and coarse 

pieces for cogeneration fuel or compost. 

Charred Human Bodies and Charred Bodies of Animals 

 
× Burning to ashes 

Burnt out vehicles, other metal objects and Plastics 

 
× Scrap metal and plastic dealers can recycle metal and plastic wastes. 
 
Hazardous Waste Material 
 
× Dispose as per the guidelines of Odisha Pollution Control Board and Ministry of 

Environment and Forests, Govt. of India. 
 
 
 

**** 
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GLOSSARY OF TERMS 
 

 

Hazard:  A chemical or physical condition that has the potential for causing damage to people, property, 
or the environment. 
 
Incident: The loss of containment of material/energy. 
 
Incident outcome:  Physical manifestation of the incident. For toxic chemicals, the Incident Outcome is 
a toxic release. For Flammable material, it could be a Fire and/or explosion. 
 
Incident Outcome case: Quantitative definition of a single result of an Incident Outcome.  
 
Worst-case Release Scenario:  It deals with the maximum loss scenarios and associated with the 
furthest distance of impact.   
 
Alternative-case Release Scenario: It is the most credible loss scenarios which  is likely to be possible. 
Example, leak from copper tube from a tonner 
 
Consequence: A measure of the physical effects of an incident outcome case, expressed qualitatively 
or quantitatively. 
 
Likelihood:A measure of the expected probability or frequency of occurrence of an event.  
 
Risk: A measure of economic loss/human injury in terms of both the incident likelihood and the 
magnitude of the loss or injury. 
 
Risk Analysis: A quantitative estimate of risk based on incident frequencies and consequences. 
 
 Risk Assessment: The process by which the results of a risk analysis is used to make decisions. 
 
Disaster/Emergency: Deviation from standard operation or an occurrence which causes/threatens 
serious disruption of life, perhaps death or injury to a large number of people and requires a mobilization 
of efforts in excess of that normally provided by the statutory emergency services. 
 
On-site: Consequences of an incident are confined within the plant premise. 
 
Off-site: Area outside the Boundary of the Plant  
 
Vulnerable Zone: It is an estimated geographical area that may be affected by the release / explosion at 
levels that could cause irreversible effect to both human and property within the area following an 
accidental release of chemicals. 
 
Preparedness: Measures to ensure that communities and services are capable of coping with the 
effects of emergencies. 
 
Prevention:  Measures to eliminate or reduce the incidence or severity of emergencies. 
 
Mitigation: Measures to reduce the severity of emergencies, primarily in prevention and preparedness. 
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Response: Measures taken in anticipation of, during and immediately after emergencies to ensure that 
the effects are minimised. 
 
Recovery: Measures which support emergency-affected persons (on-site and off-site) in the 
reconstruction of the physical infrastructure and restoration of emotional, economic and physical well 
being.  
 
Stakeholders: Those who may affect, be affected by or perceive themselves to be affected by the 
emergency risk management process. 
 
 

**** 
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