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Abstract— In this project, the complete site of the Sponge
Iron Division was taken in to consideration where Risk
Assessment Techniques are implemented to find out the
hazards and control the risk. Risk Theories were studied and
being implemented for the Elimination of Hazards. Sponge
Iron Division’s hazards were deeply taken in to consideration
and the risks associated with it will be reduced through
various techniques. Risk matrix has been studied in details
and how we can implement the risk matrix for the existing
hazards in the Sponge Iron Division also being studied and
will be implemented in this project . A detailed process of
HIRA (Hazard Identification & Risk Assessment) was
studied and the technique of reducing the risk through HIRA
will also be implemented in this project for the elimination of
the hazards or for the reduction of the risks from the Sponge
Iron Division site. The Hierarchy of Control also being
studied which is also a part of HIRA and the technique will
also be implemented in this project. In pursuing this
objective, a detailed study of different procedures of Risk
Assessment was studied and analyzed. Various techniques
followed for the hazard identification and risk control and
further work will be continued for the risk assessment of all
the hazards individually and find out a solution for
Elimination of Hazards and the control upon the risk.
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Techniques, Hazard Identification & Risk Assessment, Risk
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. INTRODUCTION

The major problem with the Indian sponge iron industry lies
in the way they produce this product. The adherence to safety
measures and policy is lacking due to many factors, viz.
indifference on the part of management and workers,
financial problems, lack of awareness, complicated and slack
legal machinery and lack of adequate statutory provisions.
The use of many outdated technologies still prevalent in India
exacerbates the hazards and risks in the plant. These issues
need to be resolved for the proper implementation of the
safety management system.

This paper endeavors to create an approach to
develop and implement a general safety culture in
Organizations. The first step for the protection of workers
against occupational diseases and maintaining a safe
workplace is defining and analyzing hazards. There is a need
for HIRA study as a routine practice in all manufacturing
industries. This helps in achieving two objectives; first is
identifying the critical and high-risk hazards, which need to
be addressed on a priority basis, and second, by applying
control measures at the earliest, it reduces the risk to a level
considered ALARP (As Low As Reasonably Practicable).

Il. PROBLEM IDENTIFICATION-THEORETICAL ANALYSIS

A. Hazards Found in Sponge Iron Division

During the inspection of the Sponge Iron Division, several
hazards were found on the site, and the details of the hazards
has been kept in the records and will be informed to the plant
SHE Department. The hazards identification and risk
assessment and its control are carried out for all hazards in
the concerned division and will be reported to the company
and also recommendations will be given to the company for
elimination of the hazards and reduction of the risk. During
the site visit & site inspection, many hazards found on the site
which may harm and may cause any incident/accident in
coming future are analyzed and control measures will be
provided with their respective head.

1) SID Process Hazards

2) SID Electrical Hazards

3) SID Mechanical Hazards

4) Stock Yard Hazards

5) Stock House Hazards

6) Conveyor Belts Hazards

7) QRT Measurement Hazards

8) Rotary Cooler Hazards

9) Product Separation System Hazards

10) Air Pollution Hazards

11) Water Pollution Hazards

12) Solid Waste Disposal Hazards

13) Raw Material Storage Hazards

14) Raw Material Spillage Hazards

15) Raw Material Stacking Hazards

16) Unsafe Manual Material Handling Hazards

17) Unsafe Mechanical Material Handling Hazards

18) Insufficient Arrangement/Installation for Fire Hazards

B. Areas of Improvement & Percentage of Organization

Sponge Iron Division is one of the vital but hazards prone
work place in all sponge iron industry. Gases fumes, dust,
heat, noise, chemical and mechanical hazards exist in
different section of the department and employees working in
various operations are likely to be exposed to these hazards
to the extent possible at the sources. The industrial work
environment has important bearing on the efficiency and
satisfaction of employees. A dimly lighted, poorly ventilated
and crowded place of work hampers efficiency. The workers
are forced to spend more energy to accomplish a task, which
they can do with much lesser effort in otherwise condition.
Work performance and behavior is constantly affected by
physical condition of work such as noise, illumination, heat
humidity etc. It is now increasingly realized that many work
behavior problem associated with productivity, accident etc.
can be solved with increasing awareness of working
condition, extreme condition of work environment may
damage health and may create problem of safety leading to
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poor performance. Area where a large percentage of
organization, suggested improvement is given as bellow:

Areas of Improvement | Percentage of Organization
House Keeping 86 %
Temperature / Humidity 84 %
Working Posture 82 %
Lighting 3%
Work Surface Height 71 %
Raise 64 %
Physical Load 55 %
Dust 55 %
Design and Control 54 %

Since the beginning of the present century
employees safety have been on going on attention of
psychologist, sociologist and industrial engineers. Accident
prevention and safety is interrelated and therefore required a
multi-dimensional approach. Its importance has increased
because of large scale industrialization in which human being
are subject to mechanical, chemical and electrical hazards.
The most important consequence of all things is increased
damage to human life through accidents.

The life of industrial workers is full of risk and
hazards. Every year lakhs of employees are injured in
factories, mines, railways, port & docks leading to acute
ailment or permanent handicaps. The injuring may be caused
as a result of any unsafe activities on their part or as a result
of unsafe working condition or defective plant layout,
inadequate ventilation or insufficient space for movement
inside the plant.

The present study has been conducted in sponge iron
plant namely Crest Steel & Power (P) Ltd. Since sponge iron
in great demand in the market, a large no. of private
entrepreneurs has been setting up sponge iron plant across the
western belt of Chhattisgarh. Absence of skilled and trained
man power in sponge iron plant and sole project motive of the
employee have made the sponge iron industries as a
hazardous place of work. The present studies aims at
identifying different hazards and suggestion for their
elimination through empirical analysis.

I1l. METHODOLOGY-HIRA (HAZARD IDENTIFICATION & RISK
ASSESSMENT)

A. Hazard ldentification

Before starting of any high risk activity hazard identification
must be done through a competent team and previous
statistical history of records. The competent team includes
engineer, supervisor, operation specialist, safety specialist,
workmen’s team leader. Whereas the previous statistical

history of records includes accident statistics, first aid cases,
occupational diseases, enforcement actions, notice from govt.
authorities etc. After discussion with competent team and
reviewing historical data, potential hazards has to be
classified this may harm to person, property or business in
future. The potential hazards are classified as per their nature,
causing, probability/likelihood, and consequence/severity,
risk level etc. Finally the identified hazards should be
recorded and reviewed if necessary.

B. Risk Assessment

Risk assessment is the technique to analyze the actual level
of risk and its consequences associated with a particular
activity. In this method one activity is to be taken and that to
be discussed with competent risk assessment team and
historical data of same is to be analyzed to find out the actual
consequences of a particular hazardous activity. All the
findings should be recorded separately for different activities.

C. Risk Analysis

In this step again risk assessment sheet is considered and
hazard ranking is provided to every activity. The hazard
ranking is based on the nature of work, history of accident,
future occurrences which may happen. This could be done
through 5*5 matrix system.

D. Monitor and Review

All the updated HIRA have to be monitored and reviewed by
management and competent staff at regular interval.

E. Risk Matrix

This is the evaluation technique of any risk through
Likelihood / Probability & Consequence/Severity by which
the extent level of risk is calculated. This is also a main part
of risk assessment process. This is an international updated
method of categorization of risk level as per ISO 45001:2018
Occupational Health and Safety Management System.
Basically it is a 5*5 matrix with row and column.

The row describes the likelihood/probability and
column describes the consequence/severity. So the final risk
is calculated as follows:

Risk(R) = Likelihood (L)*Consequences(C)

Or
Probability (P)*Severity (S)

That is the final risk is the multiplication of
likelihood and consequences or probability and severity. If
the product of “L*C” is much higher i.e. exceeding 9
immediate action should be taken and if found more
dangerous work should stopped till prior control measures to
be taken.

Probability Description (The highest category will always be used.)

Value |Status Description
4 |Verylikely |The event is almost certain to occur and has occurred in
repeatedly in the construction industry.
3 |Likely The event will probably occur in most circumstances.
2 |Unlikely The event may occur only in exceptional circumstances.
1 |Very Unlikely [Very unlikely but remotely possible.

Table 1:
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Severity Description(The highest category will always be used)

Value |Result of hazard to personnel / Environmental impact

4  |Fatality

3 |Reportable injury or illness resulting in more than two days off work/
Permanent Total Disability/ Major Pollution.

days off work.

2 |Non Reportable Lost Time Injury or IlIness resulting in less than two

1 |Injury or IlIness requiring First-Aid Treatment/ Minor Pollution.

Table 2:

After determining the likelihood and the severity,
the risk / impact level was determined by using the following
risk matrix. To determine the risk/ impact level, select the
appropriate column for severity and the appropriate row for
likelihood; the cell where they intersect indicates the risk /
impact level.

. . Severity(S)
Risk Matrix 112132
Probability(P) |1 |12 | 3 | 4
2|12|4| 6 | 8
31369 |12
414|8|12| 16
Table 3:

F. Determination of Control Measures

Based on the risk/ impact level determined, control measures
were selected to reduce it to an acceptable level. This was
done by reducing the likelihood and/ or severity.

R'?" Risk Recommended Actions
Rating Level
PXS
1103 Low No additional risk control
Risk measures may be needed.
Medium | Work can be carried out with risk
4t08 - .
Risk controls in place.
High Don’t start work risk level must be
9to 16 Rigk reduced to medium/ low before
commencing work.

Table 4:

G. Hierarchy of Hazards Controls

1) Elimination

In the elimination part, we will try to eliminate the hazard
which can remove the cause of danger completely.

2) Substitution

In the substitution part, we will try to find a substitute, if we
can’t eliminate the hazard completely, by finding a substitute
it will be less risky to achieve the same outcome.

3) Engineering Control

In Engineering Control, we can implement the engineering
techniques to reduce the risk of the hazards such as doing any
physical changes, adding safe guards etc.

4) Administrative Control

In administrative control, the administrative works should be
followed up properly such as proper training to the employees
& workers, risk assessments, issue of permits etc.

5) PPE (Personal Protective Equipment’s)

-In this the final stage, here proper PPE’S to be provided to
the employees and workers to save themselves from the
hazards.

IV. RESULTS & DISCUSSIONS

A. Collection and Analysis of Data

After the pretest the data were collected with the help of
interview schedule and observation guide. The data collected
were then processed and tabulated; tables are drawn to
analyze various attitude of the respondent.

B. Sampling & Sample Size

In this study the investigator stratified or divided the universe
on the basis of skill to three distinct categories i.e. unskilled,
semiskilled and skilled. After the above stratification
proportionate numbers of sample was drawn of random basis
form each category. Thus the sampling method adopted in
this study is “stratified proportionate random sampling
method”. The sample size is as follows:

C. Demography Questionnaires Data Sheet

Sl. Category of
No. Employees

Total No. of
Employees

Sample
Size

1 Skilled

20

10

2 Semi-Skilled

40

15

3 Un-Skilled

70

25

Total

130

50

1)

2)

3)

4)

Age of the Employees

— 18to 20 yrs.
— 21to25yrs.
— 26to 30 yrs.
— 31to35yrs.

Educational Qualification of Employees

— Under matric
—  Matric
—  Matric L.T.I.

— Graduate — Diploma
Categories of Workers

— Unskilled

—  Semi-skilled
— Skilled

— Highly skilled

Emoluments of the Employees

— Rs. 8000-9000

— Rs. 9100-10000
— Rs. 10100-11000
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— Rs. 11100-12000
5) Marital Status of Employees
— Married
—  Unmarried
—  Widow/Widower
— Divorcee
6) Are you aware of different hazards of your plant?
— Management
—  Workers
— Common
—  Unknown
7) How hazards are identified in your plant?
— Management
—  Workers
— Jointly
— No procedure
8) What arrangement has been made to prevent fire hazards
in conveyor systems?
—  Water sprinkler provided
—  Fire extinguish provided
— No arrangement
— Cannot say
9) Are you aware that light fittings is required for person
working near conveyor?
= Yes
- No
— Notsure
— Do not know
10) What clothing workers wear who work near the
conveyor?
—  Own light fitting clothing
—  Company uniform
—  Own general clothing
— No regular pattern of clothing
11) Isthere arrangement of pull cord in the conveyor?
- Yes
- No
— Notsure
— Do not know
12) Do you know the utility of pull cored in the conveyor?
— Prevent accident
—  Prevent trapping of clothing’s
— To stop conveyor an emergency
—  Cannot say
13) Is there an emergency switches to stop the conveyor in
case of emergency?
- Yes
- No
—  Nosure
— Do not know
14) s there a hooter siren in the conveyor to make people
alert?
- Yes
- No
— Notsure
— Do not know
15) Do you thing hooter siren is required in the conveyor?
—  For alerting people

—  For preventing accident
—  For awareness
—  Cannot say
16) Isthere dust extraction system at discharge falling point
of your plant?
- Yes
- No
— Notsure
— Do not know
17) According to you what are the utility of dust extraction
system?
— It reduces generation of dust
— It prevent inhalation of dust
— It prevent occupational disease
—  Cannot say
18) Is the floor in the stockyard is been concreted?
- Yes
- No
Not sure
Do not know
19) According to you why the floor of the stockyard should
be concreted?
It prevents collapsing the floor
It can withstand heavy load
It prevent accident and spillage of material
Cannot say
20) What are the PPE'’s issued to you by the management?
Helmet, Fireguard, Dust Mask etc.
Hard Gloves, Safety Shoes, Apron,
All of the above.
None of these.
21) Are you satisfied with the quality of PPE’s issued to
you?
- Yes
- No
— Cannot say
— Do not want to say
22) Does the management impart safety training to the
worker?
- Yes
- No
—  Frequently
— Often
23) Do you think safety training is an absolute and if so
why?
— It aware with the hazards
— It prevent the accidents
— It make safety conscious
— Do not know
24) Do you have a safety officer in your plant?
- Yes
- No
—  Cannot say
— Do not know
25) What is your overall satisfaction level about safety of
workman in your plant?
— Highly satisfied
—  Satisfied
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— Dissatisfied
— Highly dissatisfied

V. ANALYSIS OF PRIMARY DATA AND MAJOR FINDINGS

Fire Extinguisher
2 Provided 05 10
3 No Arrangement 03 06
4 Cannot say 02 04

Table 8: According to 80% of the employees, water
sprinkler is provided to prevent the fire hazards.

Requirement of Light Fitting
NSL' Clothing for the Person Re?lr)%n%fent %
' Working Near Conveyor
1 Yes 40 80
2 No 05 10
3 Not sure 05 10
4 Do not know 00 00

Table 9: Major employees i.e.80% say light fitting, clothing
is required for working near conveyor.

Sl. Clothing for the Person No. of %
No. Working Near Conveyor Respondent
1 Own light fitting clothing 05 10
2 Company uniform 05 10
3 Own general clothing 35 70
No regular pattern of
4 uniform 05 10

Table 10: Major employees i.e. 70% are using owe clothing
while working near conveyor.

Sl. No. | Age of Employees | No. of Respondent | %
1 18 to 20 30 60
2 21t0 25 10 20
3 26 t0 30 05 10
4 31to 35 05 10
Table 1: Major employee’s i. €. 60% is young.
Sl Educational Qualification No. of %
No. of the Employee Respondent
1 Under Matric 10 20
2 Matric 10 20
3 IL.T.I. 20 40
4 Graduate/ Diploma 10 20
Table 2: Major employees I.T.I.
Sl Categories of No. of %
No. Workers Respondent
1 Unskilled 10 20
2 Semi-Skilled 10 20
3 Skilled 20 40
4 Highly Skilled 10 20
Table 3: Major employee’s i.e.40% is skilled.
Sl. Emolument of the No. of %
No. Employees Respondent
1 8000-9000 20 40
2 9100-10000 15 30
3 10100-11000 10 20
4 11100-12000 05 10

Sl Arrangement of Pull No. of %
No. Conveyor Respondent
1 Yes 40 80
2 No 05 10
3 No sure 05 10
4 Do not know 00 00

Table 4: Major employees i.e. 40% are getting emolument
Rs. 8000 to Rs.9000

Table 11: Manor employees i.e. 80% says that pull cord is
arranged in conveyor.

Sl Utility of Pull Cord in No. of o
No. Conveyor Respondent 0
1 To prevent accident 40 80
2 To prevent trapping of 05 10
clothing
3 To stop conveyor in 05 10
emergency
4 Cannot say 00 00

Table 12: Major employees i.e. 80% say pull cord is very
useful in conveyor.

Sl. Presence of Emergency No. of %
No. | Switches to Stop Conveyor | Respondent
1 Yes 40 80
2 No 05 10
3 Not sure 05 10
4 Do not know 00 00

Table 13: Major employees i.e. 80% say that emergency
switch is present to stop the convertor.

Sl Presence of Hooter Siren No. of %
No. in Conveyor Respondent
1 Yes 40 80
2 No 05 10
3 Not sure 03 06
4 Do not know 02 04

Sl Marital Status No. of %
No. Employees Respondent
1 Married 30 60
2 Unmarried 10 20
3 Widow/ Widower 05 10
4 Divorcee 05 10
Table 5: Major employees i.e. 60% are married.
Sl Hazard Awareness in No. of %
No. Employees Respondent
1 Management 30 60
2 Workers 15 30
3 Common 05 10
4 Unknown 00 00
Table 6: Major hazards awareness 60% are found in
management.
Sl Hazards Identification in No. of %
No. Plants Respondent
1 Management 30 60
2 Workers 15 30
3 Jointly 05 10
4 No procedure 00 00
Table 7: The management identifies major hazards i.e. 60%.
Sl. Arrangement to Prevent No. of %
No. Fire Hazards Respondent
1 Water Sprinkler Provided 40 80

Table 14: Major employees i.e. 80% say that the hooter
siren is present in conveyor.
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Table 20: Major employees i.e. 60% says that hand gloves,
safety shoe, apron etc. provided to their.

Sl. Satisfaction with the No. of %
No. Quality of PPE ‘s Issued Respondent
1 Yes 30 60
2 No 10 20
3 Cannot say 05 10

SI. | Necessity of Hooter Siren No. of % | 4 | Do not know | 05 | 10 |
No. in Conveyor Respondent Table 21: Major employees i.e. 60% say that they satisfied
1 For alerting people 40 80 with quality of the PPE‘s issued to then.
2 For preventing accident 05 10 Sl Safely Training for No .of. %
3 For awareness 03 06 No. | Workers by Management Respondent
4 Cannot say 02 04 1 Yes 02 04
Table 15: Major employees i.e. 80% say that hooter siren is 2 No 38 76
necessary in conveyor. 3 Frequently 05 10
Sl Presence of Dust No. of % 4 Often 05 10
No. Extraction System Respondent Table 22: Major employees i.e. 76% say that management to
1 Yes 04 80 them dose does not impart safety training.
2 No 05 10 Sl. Necessity of Safety No .of. %
3 Not sure 03 06 No. Training Respondent
Table 16: Major employees i.e. 60%]says that dust 1 It aware with the 30 60
extraction system is installed. hazards
Sl Utility of Dust No. of % 2 It prevents accident 10 20
No. Extraction System Respondent 3 It makes safety 05 10
1 It reduces generation of 30 60 conscious
dust 4 Do not know 05 10
2 It prevent inhalation of 15 30 Table 23: Major employees i.e. say the safety training aware
dust them with the hazards.
3 IT preven_t occupational 10 20 Sl. Presence _of Safety No. of %
disease No. Officer Respondent
Table 17: Major employees i.e. 60%]says that dust 1 Yes 02 04
extraction system is very useful in the plant. 2 No 38 76
Sl. Presence of Concreted No. of % 3 Can not 05 10
No. Floor in Stock Yard Respondent 4 Do not know 05 10
1 Yes 30 60 Table 24: Major employees i.e. 76% say that safety officer
2 No 15 30 is not present in the plant.
3 No sure 05 10 S| Overall Satisfaction Level No. of
4 Do not know 00 00 NO‘ About Safety of Workers in Respo'n dent %
Table 18: Major employees i.e. 60% say that stockyard floor ' the Plant
is concreted. 1 Highly satisfied 05 10
Sl. Utility of Concreted Floor No. of % 2 Satisfied 25 50
No. of Sock Yard Respondent 3 Dissatisfied 10 20
1 It prevents collapsing of 30 60 4 Highly dissatisfied 10 20
floor Table 25: Major employees i.e. 50% say that they are
5 It can Witr stjmd heavy 15 30 satisfied about the safety of workers provided by the plant.
0a
3 It prevents accident and 05 10 VI. CONCLUSION & SCOPE OF FURTHER WORK
spillage of material Sponge Iron Division plays a crucial role in every Sponge
4 Cannotsay 00 00 Iron Industry. Sponge Iron Division hazards can be
Table 19: A major employee i.e. 60% says that concreted eliminated if we follow proper techniques to identify the
floor of yard is very useful to prevent collapsing. hazards and also the risk of accident/incident can be reduced.
Sl. | Different PPE ‘s Issued by No. of % Hazards are the agents which are having the potential to cause
No. Management Respondent harm those who are exposed to it. There were so many
1 Helmet , Face Guard, 05 10 hazards found in the Sponge Iron Division of Sponge Iron
Dust Mask etc. Industry during the site inspection. The hazards found on the
2 Hand Gloves, Safety 10 20 site has been recorded and informed to the company. Due to
Shoe, Apron etc. the hazards who are coming under  risk
3 All of the above 30 60 (person/property/business) has been reported to the company
4 None of the above 05 10 and risk matrix and hierarchy of control techniques are being

studied to eliminate the hazard and control the risks

associated with the hazards.

Some main points of conclusions are summarized as follows:

— Maximum employees are young which indicate that
physical manpower of the industry is very strong
resulting more productivity.

—  Maximum employees are under matric.
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Maximum workers are skilled. So quality of the

production will be good.

Maximum employees are getting lesser emoluments. So

the cost of the manpower will be less.

Maximum employees are married .So psychologically

they stable which is good for the factory.

Management is more aware with hazards, which indicate

the concern of the management for safety of its

employees.

Maximum hazards are identified by the management.

Which saves the time of employees?

Management is more safety conscious. So provides the

safely of the appliances.

Maximum employees require light fitting clothing for

working near conveyor.

Maximum workers are using their own clothing‘s while

working near conveyor.

Management is more safety conscious so full cord is

provided.

The pull cord is very useful to prevent the accident in

conveyor.

Emergency switches are preset in conveyor. To stop it at

the time of emergency.

Hooter siren is present in conveyor for alerting the people

employees.

Hooter siren is very necessary to prevent accident.

Presence of dust extraction system is very useful to

reduce the pollution.

Dust extraction system is very useful to prevent the

occupational disease.

Concreted floor is very useful in stockyard.

Concreted floor do not collapse and with stand heavy

load. It prevents the accidentand  spillage of materials.

Due to safely conscious management issue a lot of safety

appliances.

Maximum employees are satisfied with the quality of the

P.P.E‘s.

Due to safety conscious safety training is imparted to

workers by the management.

Safety training is very essential to prevent accident.

Safety officers are requiring to trained and prevent the

accident

Generally employees are satisfied to some extent and

also dissatisfied with the facility of safety measures.
Risk rating will be given for each hazard according

to their level of risk. Through the help of HIRA & Hierarchy
of Hazard Control, the risk will be reduced on site. After the
reduction of risk, again risk rating will be calculated and
given for each hazard. Comparison will be carried out for the
old risk rating and new risk rating. Finally, the HIRA report
will be prepared. The final report of risk assessment will be
submitted to the company. Recommendations will be given
after the risk assessment for the implementation on site.
Some main points of scope of further work are summarized
as follows:

Management as well as employees also should be aware
about the hazards occurring in the factory. The
management should take necessary action to increase the

(1]
[2]
3]
[4]
[5]

awareness of the employees towards different hazards
present in the plant.

For hazards identification ~management should
encourage participation of employees, which will make
them more safety conscious.

Light fitting clothing is not supplied to employees by the
management. So the care should be taken in this field.
The management gradually provides a regular pattern of
uniform to the employees. This will reduce the chance of
accident working near machine in motion.

The management must enhance qualities of P.P.E’s.
Safety training to every employee should be given by the
management to prevent the accident.

To train and prevent accident every factory should
employ a safety officer.

Management should try to satisfy the employees in case
of safety appliances quality.

Management should always maintain the standard of
safety.

Management should balance the production and safety
parallel.
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