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	1. CH 8073 Industrial  Process Plant Safety
Dr V Jaikumar
Associate Professor
SSN College of Engineering
 


	2. Unit – I
  Need for safety in industries;
 Safety Programmes – components and
realization;
 Potential hazards –extreme operating
conditions, toxic chemicals; safe handling
 


	3. Objectives
 Need for  safety in industries_ Introduction
 Safety Programmes
 Components and realization
 Potential hazards
 Extreme operating conditions
 Toxic chemicals
 Safe handling
 


	4. Introduction to Safety  in Industries and its importance
1. Safety is the state of being "safe" the condition of being
protected against physical, social, spiritual, financial, political,
emotional, occupational, psychological, educational or other
types or consequences of failure, damage, error, accidents,
harm or any other event which could be considered non-
desirable.
2. Safety can also be defined to be the control of recognized
hazards to achieve an acceptable level of risk.
3. This can take the form of being protected from the event or from
exposure to something that causes health or economical losses.
4. It can include protection of people or of possessions.
 


	5. Introduction to Safety  in Industries and its importance
5. The chemical process industry represents a significant
contribution to the world economy.
6. Companies engaged in this industry produce a wide variety of
products, including antibiotics, cement, gasoline, paper,
explosives, plastics, fertilizer, food products, glass, soap,
ceramics, and petrochemicals.
7. Many of these processing facilities handle hazardous materials
and manage large amounts of energy.
8. Although the industry has one of the best safety records of all
manufacturing sectors, the fact remains that when something
goes wrong at a processing facility, it can have catastrophic
consequences.
 


	6. Introduction to Safety  in Industries and its importance
9. Chemical process accidents are often the result of an unexpected
interaction between automated process equipment and operators.
10. In the drive to improve safety and reliability, chemical process facilities
tend to rely heavily on automation, using sophisticated instrumentation,
computers, and programmable logic controllers to run their plants.
11. In an effort to improve energy efficiency and reduce pollution, various
pieces of equipment are interconnected in ways that complicate their
operation.
12. Equipment failures or operator errors can lead to sudden and
unexpected changes in the plant operation.
13. If these disruptions to normal process operation exceed the capabilities
of the operators or the capacity of the safety systems, a severe
accident can occur, potentially resulting in a devastating fire, explosion,
or toxic release.
 


	7. The role of  human engineering in accident prevention
1. The loss of human life and the incapacity resulting from
accidents are as greater as or greater than, loss and incapacity
from any known disease.
2. Many of the victims are the younger productive age group.
3. Majority of the industrial accidents can be attributed to human
error, is true in most of the industries that have not been
completely mechanized.
4. Some industrial operations may be classified as skilled, but
majority are unskilled or semiskilled in nature.
5. The men working at machines of all types: trucks, train, crane,
lathes, punch press, mixers, boilers, furnace, crushers and
grinders.
6. The jobs may vary from working in a steel mills, chemical
industries, refineries, construction& demolition buildings,
building cross-country pipelines or highway
 


	8. The role of  human engineering in accident prevention
7. The workers may be exposed to extremes of noise and vibration
or to marked variation in temperature and humidity, or to harm
full dusts, fumes, and gases.
8. Human error or failure may occur in many of these situations,
and environmental condition or operating practices may
predispose the workers to accidents
9. In addition to the established methods of combating industrial
accidents, such as safety education programs and special safety
equipments, there is a relatively new discipline, commonly called
human engineering.
10. This can reduce accidents by relating the mechanical design of
the equipment to the biological and psychological characteristics
of the operator.
 


	9. The role of  human engineering in accident prevention
11. It seems responsible to require that machines be designed from
the outward, with the instruments and controls considered as
extension of his nervous system and body appendages.
12. This implies that machine and working areas must be built around
the operators, rather than placing the workers in a setting without
due regards for their requirements and capacities.
13. Unless machines are so constructed, it is hardly fair to attribute so
many accidents to human failure, as is usually done.
14. If this point of view is carried out in practice, fewer accident should
result, training cost should be reduced, and the necessity for
extensive redesign of equipment after it is put in to use should be
eliminated.
 


	10. Social environmental setup  about safety
 Most of the environmental problems could be avoided if industries
are located on the basis of environmental considerations. In
judicious sitting of industry can seriously affect the environmental
features such as, air, water, land, flora, fauna, human settlements
and health of people.
 At present industries are being located on the basis of raw
material availability, access to the market, transport facilities and
such other techno-economic considerations without adequate
attention to environmental considerations.
 To prevent air, water and soil pollution arising out of industrial
progress the Industrial Licensing Procedure requires that the
entrepreneurs before setting up the industry should obtain
clearance from Central/State Air and Water Pollution Control
Boards. The Boards stipulate that the effluents emanating from
the industry should adhere to certain quality standards.
 


	11. Social environmental setup  about safety
In respect of certain industries it is necessary to identify
appropriate sites for their location. The following
conditions have to be satisfied.
1. The site of the project should have the approval of the
state Director of Industry from the environmental angle.
2. Commitment by the entrepreneur that he will install the
appropriate equipment and implement the prescribed
measures for the prevention and control of pollution.
 


	12. Social environmental setup  about safety
3. Ecologically and or otherwise sensitive areas at least 25 km;
depending on the geo-climatic conditions the requisite distance
shall have to be increased by the appropriate agency.
4. Costal areas: atleast ½ km from high tide line.
5. Flood plain of the river systems: atleast 1/2km from flood plain or
modified, flood plain affected by dam in the upstream or by flood
control systems.
6. Transport/communication system: atleast 1/2km from high way
and railway.
 


	13. Social environmental setup  about safety
Detailed environmental impact analysis need to be carried for
the following projects.
 Those which can significantly alter the landscape.
 Those involving manufacture, handling and use of hazardous
materials
 Those which are sited near ecologically sensitive area
 Industries which could cumulatively cause significant
environmental damage.
 


	14. The tolerance limit  of the society
The gastrointestinal (GI) tract:
 Food or drink is the usual mechanism of exposure. Airborne
particles (either solid or liquid) can also lodge in the mucous of
the upper respiratory tract and be swallowed.
The Skin:
 Most chemicals are not absorbed readily by the skin. A few
chemicals, however, do show remarkable skin permeability.
Phenol, for example, requires only a small area of skin for the
body to absorb an adequate amount to result in death.
Respiratory system:
 The main function of the respiratory system is to exchange
oxygen and carbon dioxide between the blood and inhaled air. In
one minute a normal person at rest uses an estimated 250ml of
oxygen and expels approximately 200ml of carbon dioxide.
Approximately 8 liters of air is breathed minute.
 


	15. The tolerance limit  of the society
Toxicants are eliminated or rendered inactive by the
following routes:
 Excretion: through the kidneys, liver, lungs or others
 Detoxification: by changing the chemical into something less
harmful by biotranus formation
 Storage: in the fatty tissue.
 The liver is the dominant organ in the detoxification process. The
detoxification occurs by biotransformation where the chemical
agents are transformed by reaction into either harmless or less
harmful substances.
 


	16. The tolerance limit  of the society
Various responses to toxicants
Effects those are irreversible:
 Carcinogen
 Mutagene
 Reproductive hazard
 Teratogen
:
:
:
:
cancer
chromosome damage
damage to reproductive system
birth defects
Effects that may or may not be reversible
 Dermatotoxic
 Hemotoxic
 Nephrotoxic
 Neutrotoxic
 Pulmonotoxic
:
:
:
:
:
skin
blood
kidneys
nervous system
lungs
 


	17. The tolerance limit  of the society
THRESHOLD LIMIT VALUES:
 The lowest value on the response vs dose curve is called the
threshold dose. Below this dose the body is able to detoxify
and eliminate the agent without any detectable effects.
 


	18. TLVs AND PELs  FOR A VARIETY OF CHEMICAL
SUBSTANCES
Substance Threshold limit value1 time
weighted average
OSHA permissible
exposure level (PEL)
Ppm Mg/m3,250C Ppm Mg/m3,250C
Acetaldehyde 100 180 100 180
Acetic acid 10 25 10 25
Ammonia 25 18 25 18
Aniline(skin) 2 8 2 8
Carbon dioxide 5000 9000 5000 9000
Carbon monoxide 50 55 35 38
Cyclohexane 300 1015 300 1015
Methyl isocyanate 0.02 0.05 0.02 0.05
Napthalene 10 50 10 50
Nitrogen dioxide 3 6 3 6
Trichloroethylene 50 270 50 270
Dioxane(skin) 25 90 25 90
 


	19. TLVS AND PELS  FOR A VARIETY OF CHEMICAL
SUBSTANCES
Substance Threshold limit value1
time weighted average
OSHA permissible
exposure level (PEL)
Flourine 1 2 0.1 0.2
Heptane 400 1600 400 1600
Hydrogen Cynide(skin)
TLV-C :
10 10 10 10
Hydrogen fluoride TLV-
C:
3 2.5 3 2.5
Iodine TLV-C: 0.1 1 0.1 1
Methyl acetylene 1000 1650 1000 1650
Methylene chloride* 50 175 50 175
 


	20. The tolerance limit  of the society
Ergonomics:
 “Ergonomics applies information about human behavior, abilities
and limitations and other characteristics to the design of tools,
machines, tasks, jobs and environments for productive, safe,
comfortable and effective human use”
 The goal for the design of workplaces is to design for as many
people as possible and to have an understanding of the
Ergonomic principles of posture and movement which play a
central role in the provision of a safe, healthy and comfortable
work environment.
Three principles of Ergonomics:
 Work activities should permit worker to adopt several different
healthy and safe postures.
 Muscle forces should be done by the largest appropriate muscle
groups available
 Work performed with joints at about mid-point of their ROM (esp.
head,trunk,UE)
 


	21. The tolerance limit  of the society
Why Improve Your Workplace
 Manual handling of containers may expose workers to physical
conditions (e.g., force, awkward postures, and repetitive motions)
that can lead to injuries, wasted energy, and wasted time.
 To avoid these problems, your organization can directly benefit
from improving the fit between the demands of work tasks and
the capabilities of your workers.
 Remember that workers’ abilities to perform work tasks may vary
because of differences in age, physical condition, strength,
gender, stature, and other factors.
 In short, changing your workplace by improving the fit can
benefit your workplace by:
 


	22. The tolerance limit  of the society
 Reducing or preventing injuries
 Reducing workers’ efforts by decreasing forces in lifting, handling,
pushing, and pulling materials
 Reducing risk factors for musculoskeletal disorders (e.g.,
awkward postures from reaching into containers)
 Increasing productivity, product and service quality, and worker
morale
 Lowering costs by reducing or eliminating production bottlenecks,
error rates or rejects, use of medical services because of
musculoskeletal disorders, workers’ compensation claims,
excessive worker turnover, absenteeism, and retraining
 


	23. The tolerance limit  of the society - Routes of Exposure
There are four routes by which a substance can enter the body:
inhalation, skin (or eye),absorption, ingestion, and injection.
Inhalation:
 For most chemicals in the form of vapors, gases, mists, or
particulates, inhalation is the major route of entry.
 Once inhaled, chemicals are either exhaled or deposited in the
respiratory tract. If deposited, damage can occur through direct
contact with tissue or the chemical may diffuse into the blood
through the lung-blood interface.
 Upon contact with tissue in the upper respiratory tract or lungs,
chemicals may cause health effects ranging from simple irritation
to severe tissue destruction.
 Substances absorbed into the blood are circulated and distributed
to organs that have an affinity for that particular chemical. Health
effects can then occur in the organs, which are sensitive to the
toxicant.
 


	24. The tolerance limit  of the society - Routes of Exposure
Skin (or eye) absorption:
 Skin (dermal) contact can cause effects that are relatively
innocuous such as redness or mild dermatitis; more severe
effects include destruction of skin tissue or other debilitating
conditions.
 Many chemicals can also cross the skin barrier and be
absorbed into the blood system.
 Once absorbed, they may produce systemic damage to
internal organs.
 The eyes are particularly sensitive to chemicals.
 Even a short exposure can cause severe effects to the eyes
or the substance can be absorbed through the eyes and be
transported to other parts of the body causing harmful effects.
 


	25. The tolerance limit  of the society - Routes of Exposure
Ingestion:
 Chemicals that inadvertently get into the mouth and are
swallowed do not generally harm the gastrointestinal tract
itself unless they are irritating or corrosive.
 Chemicals that are insoluble in the fluids of the
gastrointestinal tract (stomach, small, and large intestines) are
generally excreted.
 Others that are soluble are absorbed through the lining of the
gastrointestinal tract.
 They are then transported by the blood to internal organs
where they can cause damage.
 


	26. The tolerance limit  of the society - Routes of Exposure
Injection:
 Substances may enter the body if the skin is penetrated or punctured by
contaminated objects.
 Effects can then occur as the substance is circulated in the blood and
deposited in the target organs.
 Once the chemical is absorbed into the body, three other processes are
possible: metabolism, storage, and excretion.
 Many chemicals are metabolized or transformed via chemical reactions
in the body.
 In some cases, chemicals are distributed and stored in specific organs.
Storage may reduce metabolism and therefore, increase the persistence
of the chemicals in the body.
 The various excretory mechanisms (exhaled breath, perspiration, urine,
feces, or detoxification) rid the body, over a period of time, of the
chemical.
 For some chemicals elimination may be a matter of days or months; for
others, the elimination rate is so low that they may persist in the body for
a lifetime and cause deleterious effects.
 


	27. The tolerance limit  of the society -The Dose-Response
Relationship
 In general, a given amount of a toxic agent will elicit a given type
and intensity of response.
 The dose-response relationship is a fundamental concept in
toxicology and the basis for measurement of the relative
harmfulness of a chemical.
 A dose-response relationship is defined as a consistent
mathematical and biologically plausible correlation between the
number of individuals responding and a given dose over an
exposure period.
 


	28. The tolerance limit  of the society - Toxicity Effects
Acute Chronic
Occurs immediately or soon after exposure
(short latency).
Often involves a high exposure (large dose
over a short period).
Can be minor or severe.
For example, a small amount of ammonia
can cause throat or eye irritation; higher
concentrations can cause serious or even
fatal lung damage.
Relationship between chemical exposure
and symptoms is generally, although not
always, obvious.
Knowledge often based on human
exposure.
Occurs over time or long after exposure
(long latency)
Often involves low exposures (small and
repetitive doses) over a long period.
Often involve inflammation and scarring of
organs, such as the lung or kidney. Chronic
effects are still unknown for many
chemicals. For example, most chemicals
have not been tested in experimental
animals for cancer or reproductive effects.
It may be difficult to establish the
relationship between chemical exposure
and illness because of the long time delay
or latency period.
Knowledge often based on animal studies.
 


	29. Psychological attitude towards  Safety Programs
1. Researchers in different disciples address the problem of industrial
accidents from many perspectives.
2. But all are concerned with producing frequency and severity.
3. Industrial psychologist focused on individual traditional approaches
(personal selection; work design and training) in accident reduction.
4. Industrial hygienist view occupational disease as the consequence of
reoccurring events or accidents.
5. Safety engineers see accidents as result of a sequence of acts and
events with desirable consequences. Such as personal injury, property
damage is with interruptions.
6. In 1998 Cooper described dominos theory accident causations to
demonstrate the influence of management in reducing accidents.
7. It takes a view that poor management control creates poor personal
factors or poor job factors.
8. In combination of these two factors it leads to either unsafe acts or
unsafe conditions.
 


	30. Psychological attitude towards  Safety Programs
These are the approaches to achieve work place safety
Personal Selection Approach.
 Based on individual differences and involves selecting people who have
the, characteristic thought desirable for specific work demands
Personal training approach.
 Is to train the people in the necessary skills, attitude or knowledge.
Ergonomic Work Design Approach.
 Is modifying the work place to provide with the better match with abilities
and charters.
This three approaches are used to reduce industrial accidents
which contributes a safe working environment.
 


	31. Psychological attitude towards  Safety Programs
The Engineer Approach.
 It entails the modifying the tools, equipment and machinery to
eliminate the unsafe conditions.
 Machines must be designed to complement human skills and
limitations that training approach is based on the belief that safety
skills can be improved through training.
 Each method approaches safety from a different perspective but
all have proved effective in preventing the accidents.
 


	32. Psychological attitude towards  Safety Programs
Behaviour Approach.
 Safety engineer supervisors and managers must relies the
effectiveness of psychological factors in accident prevention.
 Human errors of omission or ignoring contribute to high
percentage of all accidents.
 The supervisors and managers should understand the reason
and the cause for such accidents.
 In safety programmes, the goal is to make the employees more
receptive to being trained in safe practices, more willing to accept
new safety devices and more favorably inclines to adopt safety as
a way of life both on and of the job.
 To achieve this important goal supervisors and managers deal
safety as an important factor in all aspects.
 


	33. Elements of Safety  Program
Hazard Recognition, Evaluation, and Control.
Workplace Design and Engineering.
Safety Performance Management.
Regulatory Compliance Management.
Occupational Health.
Information Collection.
Employee Involvement.
Motivation, Behaviour, and Attitudes.
Training and Orientation.
 Organizational Communications.
Management and Control of External Exposures.
Environmental Management.
Workplace Planning and Staffing.
Assessments, Audits, and Evaluations.
 


	34. Elements of Safety  Program
Hazard Recognition, Evaluation, and Control
 This involves proactive hazard recognition in terms of
environment (the surroundings of the workers), the people
actually doing the work, equipment/materials used in the work
process, and processes/practices themselves.
 A formal “Job Hazard Analysis” assists with the process and is
integral to many of the other elements.
 In the lab, as part of the Chemical Hygiene Plan, standard
operating procedures (SOPs) are a product of this element.
 Once hazards have been identified and prioritized they must be
controlled.
 The generally accepted hierarchy of controls is elimination /
substitution, engineering controls, personal protective equipment,
and administrative controls.
 


	35. Elements of Safety  Program
Workplace Design and Engineering
 We often see failure in this aspect when we are called in to solve
a problem.
 Designing safety into a workplace is as important as designing in
efficiency (and these often go hand in hand).
 Some of this is already done by building code (e.g., electrical
standards, fire suppression, and egress requirements) but other
aspects must be consciously addressed such as ergonomics,
ventilation, and noise requirements for the anticipated work at
hand, equipment and machine safeguarding, materials handling
and storage, use of automated processes, and added reserve
capacity.
 


	36. Elements of Safety  Program
Safety Performance Management.
 This can be thought of as the measurable actions of
employees in relation to safety in their work.
 Performance measurement should reflect how workers
(management and workers alike) are actually doing compared
to applicable regulatory requirements and identified corporate
goals.
 This should include a system of accountability for meeting
those standards within their control.
 


	37. Elements of Safety  Program
Regulatory Compliance Management
 Animal care facilities must meet OSHA, EPA, DOT, and often
accreditation agency specific standards.
 Non-compliance can have serious ramifications in terms of
financial liability (penalties and fines), institutional reputation, and
in some cases the ability to continue operations.
 It is very important to have a mechanism for staying informed and
complying with existing regulations and standards.
 It is also very important to keep abreast of new or evolving
regulations that will impact your operations.
 A self-assessment or assessment conducted by an outside party
is a good tool for determining level of compliance.
 


	38. Elements of Safety  Program
Occupational Health
 The nature and scope of an occupational health program can
vary widely from company to company.
 Often in animal care settings one might expect pre-employment
health evaluations, periodic medical surveillance, injury protocols
(including first aid and bite/scratch procedures) and maintenance
of medical records, and coordination with the departments when
work related health and safety issues arise.
 One might typically find coordination of respiratory protection and
hearing conservation programs within the Occupational Health
component of a program.
 


	39. Elements of Safety  Program
Information Collection
 Information is the lifeblood for proper decision making.
 Equally important to collection of information is its subsequent
management.
 We have seen situations where important information had been
collected but never analyzed nor distributed to those with a need.
 Much of the safety and health information collected must be
managed properly to maintain regulatory compliance.
Employee Involvement
 Employee involvement in all aspects of a safety and health
program benefits both the employees and management.
 The front line employees have experienced and seen issues and
problems that might not otherwise be recognized by
management.
 It also serves as a bridge of understanding for actions taken by
the employer in terms of heath and safety.
 


	40. Elements of Safety  Program
Motivation, Behaviour, and Attitudes
 The goal of this element is to change behaviour and attitude to
promote a safer and healthier workplace.
 It places great value on visible management leadership and
support for changing unsafe behaviours, attitudes, and work
processes.
 One additional key component is the reinforcement of the desired
behaviours through positive recognition.
Training and Orientation
 Training can assume a variety of forms from classroom style to
hands-on, from general concepts to task specific.
 Besides the need for safety training from a regulatory standpoint
it is critical that employees know what to do to perform their jobs
correctly and safely.
 


	41. Elements of Safety  Program
Organizational Communications
 Communication within the organization keeps employees
informed of new and existing policies, procedures, lessons
learned, and missions.
 Likewise it provides avenues from the front line to upper
management for consideration in the development and revision of
those polices.
 The flow of information in both directions is critical for an effective
health and safety program.
Management and Control of External Exposures
 This might be considered incident or emergency planning.
 Plans need to be developed for emergencies such as severe
weather, incidents stemming from contractor or “neighbourhood
incidents,” and manmade issues such as protestors or activists.
 


	42. Elements of Safety  Program
Environmental Management
 Environmental management is a broad and complex enough
issue that it requires a program of its own.
 Often there is overlap of duties and as such, environmental
management is grouped under the health and safety program
umbrella.
 Issues from proper permitting to preventing potential
environmental liability are considered in this element.
 


	43. Elements of Safety  Program
Workplace Planning and Staffing
 In providing an effective safety and health program effective
human resource management is critical.
 It includes development of accurate job descriptions to take
into consideration job duties (such as respirator use or
hearing protection use, manual material handling, exposure to
allergens) that may trigger the need for pre-employment
evaluations and medical surveillance.
 Limiting exposures by administrative controls or other safety
considerations (e.g. tasks requiring two people) and
development of safety rules would both be considered in this
element
 


	44. Elements of Safety  Program
Assessments, Audits, and Evaluations
 This final set of tools provides a measure for how an organization is
doing in terms of health and safety.
 These are used to monitor compliance, behaviours, and provide a
yardstick for discerning progress.
 A variety of tools are required to address these needs.
 These can be performed by in-house staff, committees, as part of a
job task, or with outside consultants.
 The assessment results serve as a springboard for improvement.
 


	45. Effective Realization of  safety program
1. The design of the workplace-safety program is consistent
with your organization's needs and culture.
2. The board and senior management have made a visible
commitment to workplace safety.
3. ADA considerations have been built into the workplace safety
program.
4. Safety issues relative to the size and arrangement of
workspace have been addressed.
5. Safety issues relative to the physical demands of the tasks to
be performed have been addressed.
6. Safety issues relative to the design of tools and other devises
people use have been addressed.
7. Sufficient time and resources have been committed to the
project.
 


	46. Effective Realization of  safety program
8. Staff, volunteers, board members and senior management
understand that workplace safety is an ongoing endeavor and
the program is slated to be updated at least annually.
9. The organization's written safety and health policy are posted for
all to see.
10. Employees are involved in policy making on safety and health
issues.
11. Employees are required to regularly and thoroughly maintain
equipment and vehicles.
12. Employees and volunteers know how to use and maintain
personal protective equipment.
13. Employees and volunteers are trained in proper procedures for
handling specific situations
14. All employees know how to activate the emergency response
system.
 


	47. Effective Communication Training  at various
levels of Production and Operation
1. Communication will be very effective if the employees are
involved in actual discussion, narration and exhibition,
safety meetings, campaigns, contents for novel ideas of
safety are very essential.
2. Suggestions must be welcome, well analysed and
practiced.
3. Action should be prompt. If delay occurs, it is explained.
 


	48. Effective Communication Training  at various
levels of Production and Operation
4. Rewards are given for good and reasonable suggestions.
5. Safety quiz, questionnaire etc., must be prepared and
employees are tested periodically for their knowledge and
skill on the safety programme.




Where is the nearest fire alarm box?
Where is the nearest stretcher?
Do you wear safety goggles?
Do you wear safety belt?
6. These questions put on display at the right place where the
safety gadget mentioned are of utmost importance – say
an acid storage and handling areas.
 


	49. 48
Benefits of
Effective
Safety and  Health
Programs
 


	50. Safety and Health  Programs
• Recommended for all
businesses
• Required by specific OSHA
standards
 


	51. 50
FACT
Nearly 50 workers  are injured
every minute of the 40-hour work
week.
 


	52. 51
FACT
Almost 17 of  these workers die
each day.
 


	53. Costs of Accidents
•  More expensive than realized
• Direct Costs
• WC Claims; medical costs;
indemnity payments
Vs
• Indirect Costs
• Training; property damage;
accident investigation; increase
in insurance; delays;
administrative costs; low morale
 


	54. 53
Safety Iceberg Theory
Direct  Vs Indirect Costs of Accidents
Medical (doctor visits, physical
therapy, medicine, etc.)
Reduced productivity
Accident investigation
Administrative costs
Lost time by supervisor
Costs of training replacement
Overtime
Legal fees
Equipment repair
Negative publicity
Damage to customer relations
 


	55. 54
Costs of Accidents
Notice:  One study estimated that a safety and
health program saves $4 to $6 for every $1
invested.
Charles Jeffress (OSHA) speech, 10/30/1999
 


	56. Benefits of Effective  Safety and
Health Programs
• Reduce work related injuries
and illnesses
• Improve morale and productivity
• Reduce workers’ compensation
costs
 


	57. Who Benefits from  Effective Safety
and Health Programs
Your workforce
An effective workplace safety and health
management program will enable you to:
Recognize and remove hazards from your
workplace.
Protect your workers from injury and illness.
Prevent loss of life at your worksite.
 


	58. Who Benefits from  Effective Safety
and Health Programs
Your workforce
Cultivate informed and alert employees who take
responsibility for their own and their coworkers’
safety
Improve employee morale.
 


	59. Who Benefits from  Effective Safety
and Health Programs
Your Managers
An increased understanding of workplace hazards
and remedies will put your managers in a better
position to:
Comply with federal and state safety and health
requirements.
Become more effective at their jobs. Management
experts believe that the company with a well-managed
safety and health program enjoys better overall
management.
Increase productivity rates and assure product quality.
 


	60. Who Benefits from  Effective Safety
and Health Programs
Your Business as a Whole
An exemplary workplace safety and health
management system is "good business sense"
that also makes financial sense because it will
allow you to:
Learn first-hand that the cost of accident prevention
is far lower than the cost of accidents..
Improve the bottom line by:
» Lowering injury and illness rates,
» Decreasing workers’ compensation costs,
» Reducing lost workdays, and
» Limiting equipment damage and product losses.
 


	61. Major Elements
• An  effective occupational safety and health
program includes the following four major
elements:
Management commitment and employee
involvement
 Worksite analysis
 Hazard prevention and control
 Safety and health training
 


	62. SUMMARY
 Students able  to learn about
 Need for safety in industries_ Introduction
 Safety Programmes
 Components and realization
 Potential hazards
 Extreme operating conditions
 Toxic chemicals
 Safe handling
 


	63. Self Assessment Questions
1.  What is the need for “Safety in Industries”?
2. Define: (a) Safety (b) Hazard
3. What are the elements of a ‘Safety Program’?
4. List out the ‘Potential Hazards’ in ‘Chemical
Process Industries’.
5. Discuss the Psychological attitude of the
Society towards a Safety Program.
6. Explain the Socio-Economic aspects of a
Safety Program.
7. Discuss the importance of Safety
Consciousness in Chemical Industries.
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