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ABSTRACT 
In the Recent decade Indian industrialization growth rate is enormous among the developing countries. With increased awareness 

of OHS (occupational health and safety) in the country, organizations have started giving importance to achieve high OHS 

(occupational health and safety) performance just as they do for the performance in other respects of business. Improvements in 

OHS performance are possible with adoption of a structured approach for the identification of hazards, assessment and control of 

risk to employees and others. This can be done with the help of risk assessment. Risk assessment is a tool used in risk management 

to help, understand risks, inform the selection and prioritization of prevention and control strategies. With risk assessment, risk 

can be ranked o a relative scale through technical/organizational/policy options, so that results can be maximized in terms of 

increased safety. Risk assessment also provides information to policy makers to help them to develop risk acceptability or 

tolerability criteria against which different objectives or programs can be assessed.Environmental assessment is carried out along 

with risk assessment in order to find out environmental aspects and their impacts. Risk assessment and the environmental 

assessment were carried for different sections of the shop floor. The results of the assessments are compiled and tabulated. With 

the help of this, the existing risk register was updated and reviewed. While serving as a tool for measuring HSE program maturity, 

the assessment process document becomes a historical reference for understanding the mechanics of an HSE programs evolution 

process and for future assessments. 
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INTRODUCTION 

 
Risk Assessment: 

With the advent of new technologies and innovations in safety, organizations have started giving importance 
to achieve high OHS (occupational health and safety) performance just as they do for the performance in other 
respects of business. Improvements in OHS performance are possible only with adoption of a structured and 
systematic approach for the identification of hazards and assessment & control of risk to employees and others. 
This can be achieved with the help of risk assessment.  

A risk assessment is nothing more than careful examination of what, in the workplace could cause harm to 
people, so that it can be weighed up to know that enough precautions are taken or should do more to prevent 
harm. The aim is to make sure that no one gets hurt or becomes ill. Accidents and ill health can ruin lives, and 
affect the business too if output is lost, machinery is damaged and insurance costs increase. The important things 
that need to be decided are whether a hazard is significant, and whether you have it covered by satisfactory 
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precautions so that the risk is small. It is mandatory to check this when assessing the risks. For instance, 
electricity can kill but the risk of it doing so in an office environment is remote, provided that 'live' components 
are insulated and metal casings properly earthed.[4] 

Risk assessment thus will become increasingly important in all the work activities for scientific management 
of OHS particularly when companies go for the certification of OHS. Clauses 4.3.1 and 4.3.2 of the IS 
18001:2000 and clause 4.3.1 of OHSAS 18001 call for risk assessment as part of the OHS system. Risk 
assessment in this context is a tool used in the risk management to help understand risks and inform the selection 
and prioritization of prevention and control strategies, With risk assessment, risk can be ranked on a relative 
scale and technical/organizational/policy options can be evaluated, so that results can be minimized in terms of 
increasing safety. Risk assessment is a structured and systematic way for identifying hazards and evaluating risks 
in order to reduce the risk to a tolerable level. Risk assessment is a continuous and evolving process. The 
assessment should identify whether more measures need to be taken to comply with the relevant statutory 
provisions and it should be reviewed where there is reason to suspect it is no longer valid or there has been 
significant change to the activity. [3] 
 
Environmental Aspects And Impacts: 

Risk assessment would not be complete without finding out the hazards affecting the environment. 
1S014001 requires: "the organization shall establish and maintain a procedure to identify the environmental 
aspects of its activities, products and services that it can control and over which it can be expected to have an 
influence, in order to determine those which have or can have significant impacts on the environment" 

ISO 14001 defines an Environmental Aspect as an: "element of an organization's activities, products or 
services that can interact with the environment" 

Aspects can be 
Regulated or non-regulated 
Natural or man-made 
Positive or negative 
Controlled or influenced by the organization 
ISO 14001 defines Environmental Impact as: "any change to the environment, whether adverse or beneficial, 

wholly or partially resulting from an organization's activities, products or services". 
Environment aspect and impact identification plays a key part in the risk assessment process as it indicates 

the hazards that make an impact on the environment. This always is an important part of the risk assessment 
document when an audit or an inspection is carried out. [2] 
 
Methodology: 

Step I: Identify the hazards 
Walk around your workplace and look afresh at what could reasonably be expected to cause harm. Ignore the 

trivial and concentrate on significant hazards which could result in serious harm or affect several people. Ask the 
employees or their representatives what they think. They may have noticed things which are not immediately 
obvious. Manufacturers' instructions or data sheets can also help to spot hazards and put risks in their true 
perspective. 

Step 2: Determine the people at risk 
They may be young workers, trainees, who may be at particular risk, cleaners, visitors, contractors, 

maintenance workers, etc who may not be in the workplace all the time, members of the public, or people if there 
is a chance they could be hurt by the company’s activities. 

Step 3: Evaluate the risks and decide whether existing precautions are adequate. Consider how likely it is that 
each hazard could cause harm. This will determine whether or not there is a need to do more to reduce the risk. 
Even after all precautions have been taken, some risk usually remains. The real aim is to make all risks small by 
adding the precautions as necessary. If something needs to be done, draw up an  `action list' and give priority to 
any remaining risks which are high and/or those which could affect most people. 

Step 4: Record the findings 
Record the significant findings of your assessment it means writing down the significant hazards and 

conclusions. Examples might be 'Electrical installations: insulation and earthing checked and found sound' or 
'Fume from welding: local exhaust ventilation provided and regularly checked'. Risk assessments must be suitable 
and sufficient. Keep the written record for future reference or use; it can help if an inspector asks what 
precautions have taken, or if the company becomes involved in any action for civil liability. It can also remind to 
keep an eye on particular hazards and precautions. 

Step 5: Review the assessment and revise if necessary 
Sooner or later there will be new machines, substances and procedures which could lead to new hdzards. If 

there is any significant change, add to the assessment to take account of the new hazard. Don't amend the 
assessment for every trivial change, or still more, for each new job, but if a new job introduces significant new 
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hazards of its own, consider them in their own right and bring out control measures to bring the risks down. In 
any case, it is good practice to review the assessment from time to time to make sure that the precautions are still 
working effectively. 
 
Risk Assessment Procedure: 
A. Identification / screening of activities for OHS hazards & risks: 

In order to identify the activities, which have or are likely to have OHS hazards and risks associated with 
them, screening of activities was carried out during initial EHS status review based on the following: 

• Legal requirements 
• Study of all routine and non routine activities having potential hazards. - Nature of operations/work 

environment. 
• Screening of hazards and their consequences. 
• Records of previous accidents including results of investigation. 
• Inputs from safety audits, routine inspection, and EHS observation register etc. - Existing OHS 

procedures and practices. 
• Facilities available at workplace. 
• Chemicals being stored handled and processed 

 
B. Classification of significant risks: 

The degree of risk is ranked as high, medium and low risk using the risk ranking criteria. All high and 
medium risk are categorized as significant risks for which effective operation control procedures and maintenance 
control procedures are to be developed so as to control / minimize the risks to a lower level. All LOW risks are to 
be eliminated through suitable control measures if possible and if elimination is not possible they are monitored 
and controlled to sustain it at the low level itself. This risk ranking criteria is given in TABLE 6. 

 
Table 1: Criteria for consequences rating 

Ranking Category Occurrence 
1 Unlikely Incident may occur only in exceptional circumstances 
2 Moderate Incident could happen monthly to yearly 
3 Likely Incident could happen weekly to monthly 
4 Almost certain Incident could happen daily to weekly 

 
Table 2: Frequency Rating 

Consequences 

Criteria 

People(P) Equipment and Material 
(E &M) 

Environment (E) 

Minor (1) First aid treatment  Loss of production less than 1 hour 
Reduced production for less than 2 hours 
Damage or loss less than Rs.5000 
Nil to low financial 
losses 

Uncontrolled on-site release, 
immediate rectification 

Medium (2) Off site medical treatment 
required 

- Loss of production less than 12 hours 
Reduced production for less than 24 hours 
Plant damage or loss between Rs.5000-

50000 
Low to medium financial losses 

Prolonged uncontrolled release contained 
on-site 

Serious (3) Serious injury or illness Loss of production between 1-2 days 
Damage or loss between Rs.50000 -100000 
Medium to high financial losses 
Customer complaint 

On-site release with outside assistance 
Off-site release with no effects 
Public external complaint 
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Major (4) Permanent disability 
Fatality or death Potential  

Loss of production more than 2 days 
Damage over Rs.100000 Huge financial 

losses 
Multiple customer complaints 

Release off-site with effects 
Several public complaints 
Potential or breach of legal requirements 

 
Table 3: Risk ranking criteria 

Frequency Consequences 

Minor(1) Medium(2) Serious(3) 
Major 
(4) 

Almost certain (4) M M H H 

Likely (3) L M H H 

Moderate (2) L L M H 

Unlikely (I) L L M M 

H = HIGH RISK   M = MEDIUM RISK  L = LOW RISK 
 

Table 4: Model of HIRAC (Hazard identification risk assessment and control 
Ref no Hazardous 

activity/ Process 
Hazards Causes Consequences Consequences 

rating 
FR Degree 

of risk 
Hazard 
category 

Control 
measures 

P E&M E  
            

 
Risk control hierarchy: 

Elimination of hazard: Examples include the proper disposal of redundant items of equipment that contain 
substances such as asbestos or PCBs, the removal of excess quantities of chemical accumulated over time in a 
laboratory, etc. The elimination of hazards is 100% effective 

Substitution of hazard: Examples include the replacement of solvent-based printing inks with water-based 
ones, of asbestos insulation or fire-proofing with synthetic fibres or rockwool, the use of titanium dioxide white 
pigment instead of lead white, etc. The effectiveness of substitution is wholly dependent on the choice of 
replacement. 

Engineering controls: Examples include the installation of machine guards on hazardous equipment, the 
provision of local exhaust ventilation over a process area releasing noxious fumes, fitting a muffler on a noisy 
exhaust pipe, etc. The effectiveness of engineering solutions is around 70 - 90%. 

Administrative controls: Include training and education, job rotation to share the load created by demanding 
tasks, planning, scheduling certain jobs outside normal working hours to reduce general exposure (eg. planning 
demolition and building works during summer recess), early reporting of signs and symptoms, instructions and 
warnings, etc. The effectiveness of administrative controls ranges from 10 to 50%. They typically require 
significant resource 

 
Environmental aspect and impact identification: 

The aspects that are affecting the environment are separately identified and their impacts are rated with the 
help of TABLE 9 and the results are tabulated in TABLE 10. The aspects that are rated with a high score are 
treated as priority aspects and for these aspects control measures are to be taken, for reducing these aspects. 
Before rating the impact a significant aspect is determined by 

• Legal or group requirement / emergency. 
• Aspect which contravene company policy / group policy. 
 

Table 5: Criteria for Ranking Environmental Hazards  
A - OCCURRENCE 
No of times Score 
Never occurred 1 
Few times a year 2 
Few times a month 3 
Few times a week 4 
Several times a day 5 

 
B - IMPACT ON HUMAN FLORA & FAUNA OR RESOURCES 
Impact Score Resource consumption 
Slight impact 1 < Rs.5000 
Discomfort or nuisance 2 Rs.5000 - 20000 
Damage to flora, fauna 3 Rs.20000 - 50000 
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Human health effect 4 Rs.50000 - 100000 
Fatal to humans 5 > Rs.100000 

 
C — DETECTION 

Detection mechanism Score 

Immediate 1 

Within 8 hours 2 

Within 24 hours 3 

More than 1 day ,within 1 week 4 

More than a week 5 

 
D - IMPACT ON LAND, AIR & WATER 

Impact Score 

Nil impact 1 

Reversible by simple means 2 

Reversible by treatment 3 

Partly reversible 4 

irreversible 5 

 
Table 10: Model of Environmental Aspects and Impact  

Sno Activity 
Environmental  
aspect 

Nature of 
operation 

Impact 

Rating 

Score  
 
A 

 
 B 

 
 
C 

 
D 

          
 

Nature of operation: 
N – Normal, A – Abnormal, E – Emergency,           L- Legal, O-Others. 

 
Impact: 

AP - Air pollution. 
WP - Water pollution. 
LC- land contamination  
NP- Noise pollution  
RD- Recourse Depletion 
 

Recommendations: 
Training has to be provided for the workers handling the cranes. Cranes are to be equipped with a warning 

device that can be sounded continuously during crane travel. The pinch points where the cables pass over sheaves 
in the load block must be guarded. Inspection has to be carried out at least once in a month on the wiring 
connections for defects and once in a week on the protection devices like ELCB. PPE should never be discarded 
by the worker and maintain a housekeeping checklist in this area. MSDS (Material safety data sheet) has to be 
with the department using the CTC. Conduct training programs for the associates carrying out the material 
handling jobs. Tool rest should leave a safe space of 1/8 inch between wheel and work rest in grinding machine. 
Regular inspection and testing of the hook (throat opening) has to be conducted for defects. Installation of a top 
guard is necessary for moulding machine. "Power outage protection" has to be provided for the machines. 
Dangerous parts of the moulding machine have to be colored orange. Dryer platform provided must have toe 
boards (4 inch). Sign boards indicating the hazard "Falling objects" must be provided below the dryer platforms. 
Machine has to be properly grounded. Static collectors, grounding brushes, conductive V- belts and leather 
dressings can be used to remove the static electricity from the conveyor belts. Associates handling the chemicals 
must know the SOP. Dry mopping should be strictly avoided without knowing the reactive nature of the 
chemical. Ensure that all the chemicals that are used and handled by the worker have their MSDS,   Job rotation 
to be made more frequently. For emergency stop instead of stop switch a pull cord system can be provided in 
ridat machine. Ergonomically designed chairs have to be provided for the associates involved in assembly work. 

Acoustic enclosure has to be provided for the diesel generator set. Noise survey has to be conducted in the 
D,G set area every six months and for the associates involved regular audiometric checks are to be made. Ensure 
the usage of PPE(safety shoes, ear plugs or muffs) in the D.G set area. FRLS (Flame Retardant Low Smoke) 
insulation can be provided. Monthly inspection of the compressor is necessary. A separate log has to be 
maintained for the compressor. Work permit system has to be maintained for persons working at height i.e. at 
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false ceiling. Ensure the usage of safety gears and other arrangements (safety belt, harness. life lines). Ensure 
ZMS (Zero Mechanical State) before carrying out the maintenance operation in machines. Buddy System to be 
followed while carrying out confined space entry (i.e sewage tank cleaning). Use PPE (Hand gloves and face 
mask) while doing the refilling operation for fire extinguishers. Check for any obnoxious gases and the oxygen 
content before entering the sewage tank. False ceilings are to be provided with roof ladders and safety hooks. 
False ceilings are to be provided with roof ladders and safety hooks. 
 
Conclusion: 

The main aim of pro-active OHS management system is to ensure that hazards are .identified, risks assessed 
and controlled before anyone (or anything) could be adversely affected. This is achieved with the help of risk 
assessment carried out Using ranking criteria, based on the organizations activities and services. The results.. 
found are tabulated in HIRAC (Hazard Identification Risk Assessment and Control) tables for the different 
sections of the shop floor. Once completed and approved. by the management, all final drafts of risk assessment 
as well as the environmental _aspect and impact assessment shall be retained indefinitely. The existing risk 
register was updated and reviewed. The control measures cited in the HIRAC (Hazard Identification Risk 
Assessment and Control) tables, if implemented, would help in creating a -safer and better environment for the 
associates. 

The environmental assessment will be helpful for identifying the significant environmental aspect that causes 
an adverse effect on the environment. This assessment process document becomes a historical reference for 
understanding the mechanics of an HSE programs evolution-process and for future assessments. 
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