
management
MEDIAHEALTH

law
D

ESIG
N

ED
U

C
AT

IO
N

M
U

SICagriculture

L
A

N
G

U
A

G
EM E C H A N I C S

psychology

BIOTECHNOLOGY

GEOGRAPHY

ART
PHYSICS

history

E
C
O
L
O
G
Y

CHEMISTRY

m
ath

em
aticsENGINEERING

Industrial Safety



 

Subject: INDUSTRIAL SAFETY      Credit: 4 

       SYLLABUS 
Introduction to Safety Engineering  
Evolution of Safety, Improvements Required, Safety Organization, Safety Functions, Workplace Operations  
Requiring Safety, Safety Benefits  
 
Occupational Safety  
Occupational Health Problems, Taking Care of Occupational Safety, Standards for Occupational Safety and  
Health, Confined Space Standard, Hazardous Waste and Material Standards, Record Keeping, Incidence Rates,  
Information Dissemination, Government Responsibilities  
 
Work Related Health Problems  
Factor: Affecting and Controlling Occupational Health, Occupational lung diseases, Musculosketal injuries,  
Occupational cancers, Occupational cardiovascular diseases, Severe occupational traumatic disorders, Disorders  
of reproduction, Neurotoxic disorders, Noise induced hearing loss, Dermatological conditions, Psychological  
disorders  
  
Accidents and Losses  
Injury Resulting from an Accident, Accidents Resulting in Death, Work Injuries Based on Type of Accidents,  
Accident Causation, Prevention of Accidents, Cost of Accidents, Reducing Cost of Accident  
  
Hazards and Control of Hazards  
Rules for Safety and Workers' Participation, Controlling Hazards through Design, Controlling Hazards through  
Protective Equipment, Monitoring as a Means of Hazard Minimization, Warning, Buddy System for Hazard  
Avoidance, Common Hazards, Ergonomic Hazards, Mechanical Hazards, Heat and Temperature Hazards,  
Pressure Hazards, Electrical Hazards, Fire Hazards  
  
Planning For Emergency and Disaster Management  
Why Plan for Emergency, Organization for Emergency and Coordination, Medical Support, Cooperative Efforts  
in Emergency Control, Elements of Emergency Planning, Response to Trauma, Disaster, Disaster  
Classification, Vulnerability to Disaster, Natural Disasters, Disaster Management  
 
Safety Programming and Training  
Safety Promotion, Safety Inspection, Safety Training, Orientation, Training through Periodic Safety Meetings,  
Illiteracy and Safety, Ethics and Safety  
  
Suggested Reading:  

1. Hand book of Occupational Safety and Health, National Safety Council, Chicago
2. Encyclopedia of Occupational Health and Safety, Vol.I and II, International Labour Office, 

Geneva  
3. Quantitative Risk Assessment in Chemical Process Industries” American Institute of Chemical 

Industries, Centre for Chemical Process safety.  
4. H.H. Fawcett and W.S. Wood,”Safety and Accident prevention in Chemical Operations”, 2nd 

Edition, John Wiley &Sons, New York



1 | P a g e  
 

CHAPTER 1 

Introduction to Safety Engineering  

STRUCTURE  

 Learning objectives 

 Evolution of safety 

 Improvements required 

 Safety organization 

 Safety functions 

 Workplace operations requiring safety 

 Safety benefits 

 Review questions 

 

LEARNING OBJECTIVES  
After reading this chapter, you should be able to: 

 Comprehend how safety becomes important in industrial practices. 

 Understand worker‘s viewpoint towards safety and accidents. 

 Understand how safety is organized in large industries. 

 Identify safety functions and workplace operations that need safety 

precaution. 

 

EVOLUTION OF SAFETY  
The big level expansion started taking form with the beginning of 

nineteenth century but safety could not become the concern of industries. With 

expansion of industrial behaviors, the sizes of industries multiplied and so did 

the number of workers in individual industries. The productivity of workers 

increased at tremendous rate and also the product excellence was visibly 

controlled and improved. Though, all these growths did not produce any 

concern to human values, safety, and common well being of factory workers. 

Through the beginning of twentieth century lack of safety concern and 

consciousness began to speak upon the health of the industry. Adverse health 

effects began to run rampant in job spaces. The number of serious industrial 

accidents began to rise. It was then that a few enlightened and progressive 
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factory managers started feeling the necessity of abating the causes of rising 

number of accidents, serious injuries to workers and poor health circumstances 

in job spaces. 

The early thrust started with taking care of cuts and bruises and broken 

bones of factory workers. The responsibility was mainly entrusted upon 

personnel managers, maintenance foremen, or plant engineers. Such persons 

tried to evolve methods of safe working through providing guards on 

machines, shields on implements or through creation workers to use gloves 

and wear glasses throughout some specific action. Soon these persons were 

replaced through safety engineers or supervisors and safety managers. Such 

require was felt greatly through two industry giants, viz., steel industry and 

rail road establishment. Yet the personnel made responsible to prevent 

accidents were not specifically trained for the job but were chosen from 

accessible force based upon their wide experience in a scrupulous industry. 

The situation sustained until 1912 when in USA Cooperative Safety 

Congress was organized. The Electrical Engineers from steel industry took 

lead in organizing this conference. The congress resulted in establishment of 

National Safety Council (NSC) in USA. This body was given charter to take 

responsibility to seem after prevention of accidents and development of safety 

programmes. In post 1920 era many safety codes were formulated through 

American Standards Association. 

The onset of Second World War caused a setback in safety movement 

both in Europe and America. This era was marked through workers' demand 

for higher wages, their insistence on unionizing and union rights. There was a 

perceptible transform in government attitude towards sacrificing safety 

thoughts in favor of desire to win war. The management also urbanized false 

notion that safety was a nonproductive action. This setback was short existed 

and soon the attitudes of governments and management started paying more 

attention to safety characteristics of industrial workers. 

The industries started including newer characteristics in safety 

concerns. The noise, dust, fumes, heat, mists, and radiation etc. got 

incorporated in the rising lists of hazards in industry. This became necessary 

because the industrial behaviors widened extremely mainly and scopes of 
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industrial behaviors expanded. This renewal of interest was followed through 

governments paying more attention to safety programmes and big industries 

began to organize special trainings to their engineers. These steps helped 

augment the number of suitably trained per1sonnel in the region of industrial 

safety. New disciplines were added to safety practice in industry. These were: 

industrial hygiene, health physics, ergonomics, design engineering, 

illumination engineering, audiology, and workers' compensation claim 

management. Each of these meadows had twin targets of safeguarding 

workers' health and life and improving productivity. Tremendous amount of 

research job and enunciation of safety theories propelled safety practice into 

academic body of knowledge and information. It has now become possible for 

engineers and managers to specialize in safety engineering and safety 

management through education system. It has now become imperative that a 

chief executive of an industry is equally conscious of safety and excellence. 

Safety, health, and environmental controls have become essential staff 

functions. In mainly industries today safety discovers lay as one of significant 

industrial behaviors beside with manufacturing, research, design and 

development, purchase, sales, service and profits. 

 

IMPROVEMENTS REQUIRED  
The outlining of connection of safety engineering, with excellence, 

productivity, profit etc. has also tended to make impediments in successful 

implementation of safety programmes. The safety professionals tend to 

become overzealous and often are inclined to neglect cost benefit ratio and 

payback of their practices. It has also been observed that several workers 

illustrate resistance to adopt new safety events when confronted first time. A 

successful safety drive often comes after a number of false starts. 

 

Successful safety programmes are management initiated but workers 

dependent. It is always significant to take cognizance of workers' 

comprehension of safety and any specific safety programme. In a survey a big 

cross-part of workers was consulted and it was establish that employees of big 

organizations are more safety conscious than those of little organizations. The 
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common feeling in the middle of workers was that safety was the 

responsibility of management. They also thought government necessity create 

rules for safety and intervene more regularly in this regard. They thought 

sound safety programmes, training and drills were necessary for safety of 

workers in job lay. A little proportion of workers only thought that they were 

adequately trained and showed dependence on coworkers for safety thinking 

that they knew better. It was noted in the survey that the employees who did 

not receive safety training were liable to experience twice as several on-the-

job accidents as those who had received safety training. The workers who had 

met accidents were not ready to accept their responsibility towards accident 

while approximately 85% of them agreed that accidents could have been 

avoided. 

The common consensus in the middle of the workers was that safety 

programmes and training should be organized, frequent inspection and 

enforcement of safety rules be followed, better and, more safety equipment be 

provided and their maintenance be ensured. 

 

SAFETY ORGANIZATION  
Every industry necessity has a safety organisation with well defined 

objective and well recognized functions. It has been experienced that safety 

policies often fail if safety functions are distributed or made section of 

behaviors of many departments. Under the system of distributed 

responsibilities the safety functions have often been accounted to corporate 

managers through personnel and human resource department, operational 

office or legal office. Such practices had often obliterated the successful 

implementation of safety programmes. 

Safety functions become successful if they are controlled through a 

single department with safety personnel interacting with other behaviors 

functionally. A top stage corporate manager necessity supervise safety 

organisation in a big industry. Safety director or manager at industry stage 

may statement to corporate manager. There may be many managers reporting 

to safety director who would seem after special safety functions such as fire, 

environment, occupational health, claim for compensation etc. These 
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managers will necessarily interact with all other departments wherever 

workers are involved. 

A safety person should not be a narrow specialist but a broad based 

expert with human values as main plank. Teamwork and cooperation with 

others are other attributes required for a successful safety person. An 

appropriate organization chart for big and highly safety conscious industry is 

shown in Figure 1.1.  

 

Fig. 1.1 Organization Chart for Big and Highly Safety Conscious Industry  

 

 
 

This figure clearly identifies the safety functions comprehensively and 

four stages of responsibility are recognized. 

Stage 1  

This is a corporate stage and there should be a company director who 

will be occupied in formulating safety policies at corporate stage. These 

policies will be issued from time to time if changes are made. He will have to 

see that safety audits are made at proper times. His necessity is readily 

accessible for required advice and guidance to all safety personnel. The 

company director necessity appoints a common manager safety at company 

stage. 
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Stage 2  

This is at company stage and will directly statement to the corporate 

director. He has to continuously monitor safety policies of the company and 

bring in relation to the necessary improvement in the light of directives issued 

from time to time. His necessity also sees that the directives and policies are in 

accordance with governmental regulatory standards. He should give guidance 

and assistance for training of safety personnel at several stages and necessity 

conduct safety audits. He necessity see that safety records are properly 

maintained and data and information concerning safety status of the company 

are accessible. 

Stage 3  

This stage works at plant stage and would directly statement to 

common manager safety. There necessity is four plant safety managers as 

recognized through four plant safety functions, namely fire safety, 

environmental manage, occupational health, and professional service. Specific 

circumstances and size of plant may dictate combining two or three of these 

functions under a single plant stage manager but in all cases the functions 

should remain separate and identifiable. The development of procedure of 

implementing safety events on job performing and analyzing safe job 

performing, readiness and preparedness to trade with emergency situations are 

the main necessities at this stage. Equally importantly it is the stage where 

interactions with other behaviors are mainly likely to take lay. Therefore a 

plant manager will coordinate with managers in the regions of design, 

manufacture, purchase, sale, R&D, etc. A plant manager will have the full 

responsibility to investigate the injuries to a worker occurring on job/location 

and create statement to the higher officials. 

Stage 4  

This stage comprises representatives of safety departments working at 

shop floor stage or with workers. The personnel will actually implement safety 

procedures, train workers on procedures, and guide them to adoption of 
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procedure. They will give all support for maintenance of environment and its 

preservation. Extremely importantly the personnel at stage 4 will conduct 

safety drills. 

 

SAFETY FUNCTIONS  
In the statement in relation to the safety organization several functions 

have been mentioned. Yet, a clear account is lacking. Without much 

elaboration a list of safety functions is presented here. The safety functions 

are: 

 Environmental manage 

 Health and safety information system 

 Industrial hygiene 

 Industrial safety 

 Occupational health  

 Property conservation 

 Safety in material handling 

 Workers' compensation claim management 

 

WORKPLACE OPERATIONS REQUIRING SAFETY  
The operations performed through workers in their workplace are of 

dissimilar nature but they involve some machine, equipment, and material. 

The safety precautions are adopted for machines and operations performed on 

them. Several operations require hazardous material or material in hazardous 

state. Here some operation which are either machine/equipment or material 

specific are described which would require safety practices to be involved. No 

effort will be made to describe the safety procedure to be adopted. 

 

 Electrical assembly and fabrication 

 Electronic assembly and cleaning 

 Use of electrical apparatus 

 Use of chemical mediators and chemical treatments 

 Use of biological materials and treatments 
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 Use of acidic and alkaline materials 

 Toxic vapor applications 

 Use and manufacture of mists, dust 

 Use of boiler and use of compressed air and gas 

 Use of combustible and toxic gases and liquids 

 Processing of radioactive sources and treatments 

 Painting and mixing of paints 

 Spraying of paints and liquid metals 

 Welding gas and electric, brazing and soldering 

 Wood cutting and working 

 Sawing metal and wood 

 Sanding 

 Sand blasting and shot peening 

 Burning and furnace application 

 Casting and foundry practice 

 Digging 

 Climbing 

 Masonry job 

 Hoisting and lifting 

 Machining on lathes and mills 

 Shearing 

 Cutting 

 Drilling 

 Jointing 

 

SAFETY BENEFITS  
An industry or a company that follows safety programmes is benefited 

in many ways. The benefits are shared flanked by employer and employees 

directly and consumers are indirectly benefited. A sound safety policy will 

avoid or reduce greatly the accidents whereby the employer will save cost of 

lost man-hours and down-machine time. The employer will also save on 

paying compensation and replacement or repair of equipment. The employees 
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feeling safe to job will illustrate better productivity. Also since a sound safety 

policy will guarantee an adequate compensation, the employees will job 

without apprehension and psychological pressure. The latter factor often 

causes accidents. The increased productivity and excellence consciousness 

will produce goods which will be to the liking of the customer. 

 

REVIEW QUESTIONS  

 How did the concept of safety in industry evolve? 

 What are the impediments in implementation of safety functions? 

 Describe an ideal safety organization for a large company. 

 Describe various work-related operations that attract safety 

precautions. 
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CHAPTER 2 

Occupational Safety  

STRUCTURE  

 Learning objectives 

 Occupational health problems 

 Taking care of occupational safety 

 Standards for occupational safety and health 

 Confined space standard 

 Hazardous waste and material standards 

 Record keeping 

 Incidence rates 

 Information dissemination 

 Government responsibilities 

 

LEARNING OBJECTIVES  
After reading this chapter, you should be able to: 

 Identify industrial situation creating health risks. 

 Understand risks in working in confined space and with hazardous 

materials. 

 Know how to maintain record of employees‘ health. 

 Comprehend the importance of dissemination of information on 

occupational health and injury. 

 Know that government agencies are required to keep watch on industry 

and follow their safety programmes 

 

OCCUPATIONAL HEALTH PROBLEMS  
 

Many health troubles have been established to be rooted in kind of job, 

equipment and job lay. It was in eighteenth century when definite observations 

were made that workers Suffered from job specific diseases. The occupational 

diseases were established to have dealings with handling of harmful materials, 

with irregular or unnatural movements of the body and the environment in 
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which the worker worked. In the nineteenth century the industrial revolution 

brought such changes as introduction of inanimate power to replace man and 

animal power and also substitution of machines for people. The steam power 

which replaced animal power posed new threats of injuries which could at 

times turn fatal. Introduction of new methods for converting raw materials also 

opened risks of injuries and diseases. A distant reaching consequence of 

industrial revolution was organization and specialization of job resulting in 

division of job. The specialization unluckily resulted in boredom and 

inattentiveness causing augment in workplace accidents. 

The pioneer efforts in the region of occupational safety were 

encouraged through specific health troubles. Lung troubles in coal miners 

were perceived as major health problem in 1800s. The problem was overcome 

through providing good ventilation and reducing number of working hours. 

Though, the problem recurred in the beginning of twentieth century both in 

Great Britain and USA. The resurgence of these troubles invited many 

Governmental and legislative reforms in occupational safety. The coal mining 

worldwide has posed troubles of health and accidents. Roof collapse and 

flooding has caused several deaths. Efforts through technology, legislation, 

and enforcement are continuously made to create mining operation safe. 

Silicosis has been recognized as yet another problem faced through 

miners and tunnel borer when they have to dig through silica. Intense interest 

for safety against silicosis was aroused in last quarter of last century when 

electronic industry by silicon based devices grew with highest pace. Mercury 

poisoning due to use and discharge of mercury nitrate and methyl mercury into 

water were accounted in 1940s. Again legislative actions were brought in 

force to fight the menace. Asbestos fibers of microscopic size released from 

ageing asbestos products are capable of causing lung cancer. The asbestos has 

been used for many structures, structures and as insulator in power industry. 

While its use is now cut down to minimum, special equipment and training are 

mandatory for workers occupied in removal of asbestos from old structures 

and structures. 

Besides materials that are mixed, the rising diversity of materials like 

many kinds of steels, nonferrous alloys, plastics, composites by fibers and 
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plastics bring their own hazards throughout processing, machining, and 

casting. There are many procedures being added to extensive conventional 

procedure list. Explosive forming and explosive welding, photochemical 

machining, laser machining and chemical machining have introduced disease 

and accident related risks. The automation of traditional and non traditional 

machining procedures have also enlarged the active region of injuries. Many 

procedures of painting and plating involve continuous breathing of air laden 

with dangerous compounds. The other procedures of similar nature are 

grinding, vitreous enameling, and pottering. 

Older Worker  

Features of Illnesses and Injuries  

Just as to the New Jersey Census of Fatal Occupational Injuries, more 

workers age 55 and older (n=234) died than younger workers in three 

categories: transportation incidents (42% versus 34%), falls (18% versus 

14%), and fires/explosions (6% versus 3%) from 1991- 2000. The majority of 

the 234 fatal injuries in older workers throughout this era occurred in the 

occupations of Operators, Fabricators, and Laborers (34%), Precision 

Manufacture, Craft, and Repair (23%), and Technological, Sales, and 

Administrative support (15%). Industry clusters mainly affected were 

Construction (20%), Government (15%), and Transportation and Public 

Utilities (15%). 

In 2001, a total of 160,231 injuries and illnesses in those age 55 and 

older in private industry nationwide required recuperation absent from job 

beyond the day of the incident, just as to the U.S. Department of Labor's 

Bureau of Labor Statistics (BLS). Whereas there were 5,930 nonfatal 

occupational injuries and illnesses that resulted in lost work time in the middle 

of workers age 55 and older in the New Jersey private sector. Mainly of these 

reports were in the occupational category of Operators, Fabricators, and 

Laborers. The industry division mainly affected was Services. The nature of 

injury/illness accounted mainly regularly was sprains and strains. The source 

of injury/illness was floor and ground surfaces, and falls on the similar stage 

was the mainly general incident accounted. 
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Also, in 2001, workers employed in New Jersey state and local 

government experienced a total of 2,189 nonfatal occupational injuries and 

illnesses involving days absent from job. For these workers, mainly of the 

reports were in service occupations and in the Services industry. Like their 

private industry counterparts, the nature of injury/ illness mainly accounted 

was sprains/ strains. The mainly frequent source of injury/illness was floor or 

ground surfaces. Falls on similar stage, overexertion, and get in touch with 

substance and equipment were the mainly general incidents accounted. 

Furthermore, a BLS revise on median days absent from job—the key 

survey measure of severity—accounted that older workers may sustain 

especially disabling circumstances such as broken bones and multiple injuries 

more regularly than younger workers; and similar injuries, such as a fracture, 

requires a longer recuperation time for older workers. This revise also 

indicated older workers became disabled through a fall more often than 

younger workers. 

What Can the Older Worker Do?  

Talk about medical circumstances and your skill to job with your 

personal physician. Underlying medical circumstances may put you at 

increased risk and susceptibility to injury. Early discovery and treatment of 

sensory impairments (hearing loss or visual impairment) can reduce your risk 

for injury. Wellness plays a critical section – take steps to lower your risk of 

disease. Augment your knowledge in relation to the chronic diseases such as 

heart disease, cancer, diabetes, osteoporosis, and arthritis. 

Understanding the role these circumstances can play in rising 

occupational injury is the first step toward reducing your risk of injury. 

Chronic diseases are in the middle of the mainly general and costly of all 

health troubles, but they are also in the middle of the mainly preventable. 

 

TAKING CARE OF OCCUPATIONAL SAFETY  
The mainly important development in occupational safety and health 

has been the introduction of legislative events adopted through many 

governments. Such legislations have specifically been based upon the 
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principle of assuring safe and healthful working circumstances to every 

working man and woman with objective of preserving human possessions. 

The occupational health and safety acts have purposes including following. 

 Encouraging employers and employees to reduce workplace hazards. 

 Implementing new safety and health programmes. 

 Improving existing safety and health programmes. 

 Encouraging research to innovate ways of dealing with workplace 

safety and health troubles. 

 Establishing the rights of employers and employees concerning 

improvement of workplace safety and health. 

 Monitoring the job-related injuries and illness through a system of 

reporting and record keeping. 

 Rising number and improving the competence of safety and health 

professionals through organized training. 

 Generating information data on injuries, diseases, training programmes 

and safety personnel. 

 

The occupational safety Acts are planned to cover all employees (even 

if single) and all kinds of employers from manufacturing and construction to 

retail and service organisation. The specific regions to be taken care of 

through Acts are: fire protection, electrical installations, sanitation, air 

excellence maintenance and repair of machines, posting of notices and 

warnings, reporting of accidents and illness, maintaining written compliance 

programme and training employees. It is imperative that government should 

frame rules that are mainly enforceable. The rules which cannot be enforced 

create employees and employers equally disillusioned and the safety is 

affected. It is further essential that the employers should become well-known 

with standards applicable to their industrial practices. Provision of protection 

equipment and gears may be at times hard and costly but employers forced 

through safety rules enforcement power will have to create all arrangements in 

workplace. Many examples of protection events may vary from such easy 

items as safety hats, overalls, hand gloves, eye shields, or goggles to 

radioactive safety gears and radiation measuring devices. The last mentioned 
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are not only necessary in nuclear processing plants but also establishment 

occupied in radiological non-destructive testing. 

The Coverage  

This ordinance covers approximately all workplaces—spaces where 

employees job. In addition to factories, construction locations and catering 

establishments, other spaces, such as offices, laboratories, shopping arcades, 

educational organizations also approach under the ambit of the law. Though, 

there are a few exceptions, namely  

 An aircraft or vessel in a public lay;  

 The lay occupied through the driver of a land transport vehicle when it 

is in a public lay (but other employees working in the vehicle are 

sheltered);  

 Domestic premises at which only domestic servants are employed; and  

 Spaces where only self-employed persons job.  

 

The Roles of the Duty holders  

Under this ordinance, everyone has a role to play in creating a safe and 

healthy workplace.  

 Employers should contribute to safety and health in their workplaces 

through:  

o Providing and maintaining plant and job systems that do not 

endanger safety or health;  

o Creation arrangement for ensuring safety and health in 

connection with the use, handling, storage or transport of plant 

or substances;  

o Providing all necessary information, instruction, training, and 

supervision for ensuring safety and health;  

o Providing and maintaining safe access to and egress from the 

workplaces; and  

o Providing and maintaining a safe and healthy job environment  
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 Occupiers of premises should take responsibility for ensuring that  

o The premises;  

o The means of access to and egress from the premises; and  

o Any plant or substance kept at the premises are safe and 

without risks to health to any person working on the premises, 

even if they do not directly employ that person on the premises.   

 Employees should also contribute to safety and health in the 

workplaces through :  

o Taking care for the safety and health of persons at the 

workplace; and  

o By any equipment or following any system or job practices 

provided through their employers.  

 

Enforcement of the Ordinance  

The Commissioner for Labour is empowered to issue improvement 

notices and suspension notices against action of workplace which may make 

an imminent hazard to the employees. Failure to comply with the notices 

constitutes an offence punishable through a fine of HK$200,000 and 

HK$500,000 respectively and imprisonment of up to 12 months.  

Occupational Safety and Health Regulation  

The Occupational Safety and Health Regulation, made under the 

ordinance, sets down some vital necessities for accident prevention, fire 

precaution, workplace environment manage, hygiene at workplaces, first aid, 

as well as what employers and employees are expected to do in manual 

handling operations. The main provisions of the Regulation are:  

 To prevent accidents through:  

o Ensuring that the plant is properly intended, constructed and 

maintained and that all dangerous sections are effectively 

guarded;  

o Ensuring that all dangerous regions are securely fenced.  
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 To prevent fire through:  

o Providing illuminated 'EXIT' signs in excess of all exits and 

clear directions to them;  

o Keeping all means of escape in a safe condition and free from 

obstruction;  

o Creation sure that all exit doors can easily be opened from 

inside the workplace or are unlocked;  

o Providing appropriate and adequate fire safety events.  

 To give a safe and healthy job environment through:  

o Keeping the workplace clean and ensuring that it is adequately 

lit and ventilated;  

o Providing adequate drainage.  

 To ensure hygiene through:  

o Providing adequate lavatory and washing facilities, as well as 

adequate supply of drinking water.  

 To give first aid through:  

o Keeping adequate first aid facilities on the premises and 

appointing designated employees to seem after them.  

 To ensure safe manual handling operations through:  

o Assessing and reviewing risks to the safety and health of 

employees who undertake manual handling operations;  

o Providing proper training and other necessary protective events 

for employees who undertake manual handling operations.  

 

STANDARDS FOR OCCUPATIONAL SAFETY AND HEALTH  
Many standards to serve the cause of occupational safety and health 

are formulated. The industries are required to adhere to such standards. The 

standards are described here in brief. 

 

CONFINED SPACE STANDARD  
Many examples of workplace exist in industrial practice where spaces 

are characterized through many restrictions. Such spaces are recognized as:  

 manholes,  
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 exhaust ducts,  

 boilers,  

 silos,  

 vats,  

 pipelines,  

 underground vaults,  

 storage tanks etc.  

 

The features of such confined spaces are: limited openings for entry 

and exit, poor natural ventilation, continuous human occupancy not possible. 

The employer‘s necessity ensures safety of employees when working in such 

confined legroom and employee‘s necessity not has any adverse health effect. 

Only specified permitted employee‘s necessity is allowed to enter such spaces. 

It means that the industry necessity have permit system if job is to be done in 

these spaces. The standards necessity is formulated t? 

 Identify spaces that can be entered through permit,  

 Restrict entry to recognized legroom only to permit holders 

 Adopt such job practices which would avoid hazard, 

 Monitor the circumstances in confined legroom to see any hazardous 

situation likely to arise remain under manage and to seal the legroom 

occasionally to clean or remove any cause of hazard. 

 

All industries concerned in such confined legroom necessity are made 

to follow these standards irrespective of number of workers. 

 

HAZARDOUS WASTE AND MATERIAL STANDARDS  
Besides many industries—chemical, metallurgical, textile, leather, 

nuclear—there are several situations where workers are subjected to hazardous 

materials. The other group comprises fire fighters, police officers, ambulance 

and several hospital personnel. Standards in respect of occupational hazards 

are formulated to take care of the following. 



19 | P a g e  
 

 Each worker necessity has undergone training to identify, evaluate, and 

manage hazardous material. His necessity is able to give an emergency 

response to hazardous situation. 

 Each hazardous location necessity be examined and evaluated for its 

features before workers are allowed entry. This will pre-decide anti-

hazard method and procedure. 

 A location manage programme necessity identify zonal plan, 

communication point, and station for medical assistance. Out of many 

inculcated job habits in hazardous environment teamwork necessity 

take precedence. 

 Prior training on specific hazardous material necessity always is 

undertaken. 

 Periodical medical examination of workers handling hazardous 

waste/material is required to be arranged. 

 Besides engineering controls to restrict exposure risk the workers 

necessity use personal protective gear and equipment. 

 Air monitoring to measure hazardous material necessity be a routine 

practice. 

 The identities including names, official location, and specialization of 

key personnel necessity are widely publicized in the middle of the 

workers dealing with such materials and situation. 

 The workers leaving the hazard filled legroom necessity follow 

decontamination procedure. 

 There necessity be contingency plans to trade with emergency situation 

in which coordination of all concerned department of the company and 

any outside agency necessity be ensured. 

 

RECORD KEEPING  
Systematic procedure for collecting information on employees health, 

working circumstances and any accident require be recognized in a company. 

Many differences had lived flanked by employers and employees in respect of 

both health circumstances and safety events. The employers have complained 

that government sponsored documents could be interpreted in dissimilar ways 
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whereas the employees had the grudge/that organization known emerging 

safety regions quite belatedly. The requirement of record keeping may contain 

the following: 

 Good excellence of records necessity is prepared in simplified method. 

 Records should cover stakes of all vulnerable employees. 

 Employees should have access to records. 

 Guidelines for record keeping necessity are clearly outlined. 

 

It is significant to have general average for recording and reporting 

occupational illness and injury in dissimilar organisations. One such average 

defines an occupational injury as cut, fracture, sprain, or amputation resulting 

from a job related accident or from exposure involving a single incident in job 

environment. An occupational illness is defined as any abnormal condition or 

disorder other than one resulting from occupational injury caused through 

working in the existing working environment. Chronic illnesses or diseases 

resulting from inhalation, absorption, ingestion, or direct get in touch with 

toxic substances or harmful mediator‘s necessity also are incorporated in lists. 

All occupational illnesses or injuries resulting in one or more of the following 

necessity are accounted. 

 Death of one or more workers. 

 Absence from job for one or more days. 

 Restricted motion or restriction to the job an employee can do. 

 Loss of consciousness of one or more workers. 

 Transfer of a worker to another job. 

 Treatment required through a worker which is not in the first aid list. 

 

A sound policy of keeping information and maintaining transparency 

may be fulfilled through creating records of individual and a summary of all 

incidents. The model formats are described below as A and B. It is easily 

understood that record keeping in two formats will greatly help improve 

working circumstances of employees while facilitating employers in 

implementing safety and prevention of illness programme related to any job. 

Such record keeping may also bring out lacunae in safety policies, require for 
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training or lack of protecting equipment. The government agencies may also 

stay an eye on industry in respect of occupational health and safety. 

 

 



22 | P a g e  
 

 
 

 
 

INCIDENCE RATES  
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From records rates of incidences such as injury, illness, death, number 

of hours restricted from job can be calculated as percentage of total number of 

hours worked. All these data are recorded in the Log given in format B. The 

total number of hours worked is calculated on the foundation of 40 hours per 

week. 

 

If T denote total number of hours worked through all employees, then 

the incidence rate 

 

 
 

Number of weeks in a year is usually taken as 50, with allowance two-

week non working days. 

 

Instance  

Number of employees that received first aid and did not job for 4-3hrs, 

and the factory worked for 50 weeks throughout the year. Number of 

employees 40 Calculate total number of accessible hours for job, injury 

incidence rate, rate of cases in which job days were lost, rate of cases in which 

job hours were lost, job hour lost rate. 

 

Solution  
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INFORMATION DISSEMINATION  
The purpose of record keeping is best served if information is timely 

disseminated. The employees are required to be informed on all health issues 

concerning them and this purpose is easily achieved through posting 

information and notices. The site of posting should be permanent and the one 

where notices are displayed routinely. Following should be displayed 

regularly. 

 Rights and responsibilities of employees in respect of occupational 

health and injuries. The government agencies often print and publish 

posters in this context. Such posters necessity is displayed from time to 

time in general spaces like clubs, lunch rooms and job lay. 

 The notices and citations received from government regulating 

agencies necessity are likewise displayed. A copy of notice relating to 

any safety violation should be displayed close to the location of 

violation. Such notice necessity remain displayed for three days or 

until violation is corrected whichever is earlier. 
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 The summary sheet of all incidences of illness and injury as presented 

in Log sheet of format B necessity is displayed in the beginning of 

calendar year. This Log sheet necessity remains displayed for an era of 

one month. 

 Copies of safety rules as stipulated in industrial laws should be 

provided to any employee who demands it. 

 The records of any steps taken through management for safety of 

workers in respect of hazardous materials and other risky practices 

should be accessible to employees on demand. 

 

GOVERNMENT RESPONSIBILITIES  
Besides passing legislations, creation rules and regulations the 

government has to stay keen watch on health and safety circumstances of the 

industry. Government establishes agencies to stay watch on industries and 

businesses. Such agencies may be accorded compliance power through 

inspection, surveillance, meetings, and interviews. They may also reserve the 

right to test samples of materials understood to be causing health troubles. The 

personnel from compliance power may visit a workplace or many workplaces 

in an establishment, any location, or facility of any organization. Such visits 

necessity is mannered without prior intimation and providing any information 

prior to visit is violation of Law. Only under exceptional circumstances the 

employers require be informed of inspection. 

Throughout any visit the employers are required to illustrate all 

facilities to protect employees from illness and injuries, appraise power of 

their safety programmes and training, and also illustrate records of illness and 

injury kept in Log format. The inspectors may like to meet employers and 

employees in a joint as well as in separate meetings. The locations of potential 

risks and hazardous material will normally receive greater attention and 

questioning. The compliance officer necessity of course carries his identity 

and authorization and present on request. Such inspection visits are often 

preceded through opening conferences in which representatives of employers 

and employees are present. They are also followed through closing conference 
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in which open discussions and remarks through both employers and 

employees will be encouraged. 

The compliance officer necessity follows the visit through actions in 

the light of law applicable to scrupulous industry. The follow up action could 

be an easy statement (citation) in which violations are mentioned and 

warnings given with time limits prescribed to remove violation. The follow up 

action could also be imposition of fine within legally prescribed limits or even 

notice for closure of industry. The employer will of course have the right to. 

appeal and challenge any action in the court of law. The citation served 

through compliance power will be required to mention the following: 

 Other than serious Violation—which are not likely result in death or 

serious physical harm? There may be discretionary penalty on each 

violation. 

 Willful Violation—which the employer commits intentionally and 

knowingly. The employer is establish aware of circumstances volatile 

of safety and health events and has taken no steps to eliminate them. 

The penalty may be imposed for willful violation depending upon 

whether it is first time or repeated. 

 Repeat Violation—which may be of any order or intensity attracts 

strict action from compliance power. 

 Failure to correct prior violation. 

 

 

In addition to serving citation on violations of rules the compliance 

power has to look at all the records of incidences of illness and injuries, 

posting of reports and citations, notifying rules and potential risks and also 

arrangement of training. Falsification of records of illnesses or injuries is to be 

taken extremely seriously through inspection authorities. AU these actions are 

to be taken with express intent of improving working circumstances of 

workers and minimizing occupational ill health and injuries. 

Though, to stay legal procedure and rights in tact the employer is 

permitted to appeal to power or challenge a penalty in the court of law. The 

employer will be required to spell out extremely clearly the steps taken for 
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compliance, additional time required for further compliance and reasons for 

delay, the steps taken to protect employees from job related risks throughout 

interim era. The employer will also have to assure that detailed information 

has been properly posted for the benefit of the employees. 

 

REVIEW QUESTIONS  

 Discuss the occupational health problems. 

 What is confined space standard? 

 Explain the concept of record keeping 

 What are incidence rates? 

 Explain the impact of government responsibilities in occupational 

safety. 
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CHAPTER 3 

Work Related Health Problems  

 

STRUCTURE  

 Learning objectives 

 Factors affecting and controlling occupational health 

 Occupational lung diseases 

 Musculoskeletal injury 

 Occupational cancer 

 Occupational cardiovascular diseases 

 Severe occupational traumatic diseases 

 Disorders of reproduction 

 Neurotoxic disorders 

 Noise induced hearing loss 

 Dermatological conditions 

 Psychological disorders 

 Review questions 

 

LEARNING OBJECTIVES  
After reading this chapter, you should be able to: 

 Learn a number of diseases caused by occupation. 

 Know many factors that may cause occupational ill health and injury. 

 Sort out factors and means that may help workers to avoid injuries. 

 Identify working situations which are likely to result in occupational 

hazards. 

 

 

FACTORS AFFECTING AND CONTROLLING 

OCCUPATIONAL HEALTH  
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A number of factors obtaining in industry will affect the health of 

workers. Here we would list all such factors and basically naming them will be 

enough to bring out their significance and no effort is made to go in details. 

 Walking-Working Surface: Workers have to job or move on 

dissimilar surfaces while working. Such surfaces are characterized 

through finish, holes, and wall openings. The workers may job on fixed 

industrial stairs, fixed and portable wooden and metal ladders, 

scaffoldings which may be both fixed and movable. 

 Means of Exit: The employees should have safe, accessible, and 

efficient means of exiting the job lay or structure under any 

emergency. Such exits should be clearly and legibly marked and made 

recognized to employees. These exits call for special design skills for 

the workplace. 

 Movable Platforms: Not all but some industries use powered platform 

to move workers, material, and equipment. There may be platforms 

required for structure maintenance or lifts for workers. In some cases 

platforms are mounted on vehicles and they can be elevated vertically 

and rotated in any horizontal plane. 

 Noise Exposures: Many equipment and procedures generate noise of 

varying intensity and frequency. In this respect ventilation system, 

metal shaping plants, metal cutting machines, power generating units, 

compressed air, and procedure steam are significant. The noise may 

cause hearing loss either when sudden and violent or extensive term 

and persistent. In both cases the injury is compensable. Though, it is 

recognized that if high frequency noise can cause hearing loss in 

excess of an era of time, the low frequency noise will take slightly 

longer time to cause hearing loss. In circumstances where noise is 

likely to cause injury the workers necessity wear snugly fitting ear 

plugs of rubber, wool, or plastics. The muffs covering the whole ears 

may give better protection. Though, eliminating the source of noise or 

reducing its intensity necessity always is an option. Vibration caused 

through machines could be a source of noise. Proper base to eliminate 

or reduce vibration could be one solution. 
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 Hazardous Material: Handling and storage of flammable and 

combustible liquids always pose threat to occupational safety. Fire and 

explosion are of scrupulous importance. A big number of hazardous 

materials have been recognized. The workers I necessity know which 

hazardous materials they are by and management necessity always put 

its effort for minimizing the risk to exposure. The use of hazardous 

materials necessity is under nationwide surveillance and efforts 

necessity is directed for early discovery and continuous assessment of 

the magnitude and extent of occupational illness, disabilities, deaths, 

and exposure to hazardous mediators through new and existing data 

sources from workers, management, physicians, and hospitals. The 

hazardous materials commonly used comprise compressed gases 

(acetylene, hydrogen, oxygen, and nitrous oxide), flammable and 

combustible liquids (spray finishing, dip tanks), explosive and blasting 

mediators, storage and handling of liquefied petroleum gases, storage 

and handling of anhydrous ammonia. Asbestos, coaltar pitch volatiles, 

ether, vinyl chloride, arsenic, cadmium, benzene and cotton dust are 

also hazardous materials. 

 Personal Protective Equipment: This equipment is necessarily 

required throughout working to protect face, eyes, respiratory system 

hands, and clothes. Additionally in many industrial behaviors heads 

and feet have to be protected. Equipments like shields, goggles, masks, 

gloves, overalls, hats, and boots are commonly used. The workers in 

painting (spray) shop are provided with protecting clothing. They may 

be provided with masks and special arrangement for suction of spray 

may be required. It is to be noted importantly that protective gears are 

not only to be used through the workers but also through those who 

investigate an accident due to leakage of gas or chemicals. The 

protective gears necessity is easy to don because their use is associated 

with stress of working. 

 Medical and First Aid: Depending upon the kind of job the industry 

necessity create arrangement for readily accessible medical facility. A 

surrounding clinic may serve the purpose. Though, properly trained 
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first aid personnel necessity always is accessible. Hand bums and eye 

injury due to ingress of injurious corrosive material may require quick 

treatment. Eye flushing and body showering may be performed 

through first aid worker. The first aid workers are trained to move the 

body of a victim essentially beside length and not sideways. They also 

know that head, back, legs, and arms are supported and that the injured 

person should be pulled on a blanket, tarpaulin or even a piece of a 

plastic, taking care that injured section is not strained. First aid box 

with necessary supplies is necessary equipment. One significant factor 

is proper training of personnel to take care of coworkers in the event of 

any emergency. They should know how to shift an injured worker to 

lie of medical help. They necessity know how to call medical help. 

 Fire Protection: Fire protection and extinguishing devices require to 

be installed at proper spaces in the job lay and proper notices for use of 

such devices necessity is posted close to the device or on the device. 

Employer necessity ensures that fire brigade will be accessible if and 

when required. The general fire protection devices are portable fire 

extinguishers, standpipe and hose systems, automatic sprinkler system, 

and fixed fire extinguishing systems working on chemicals, gaseous 

mediators, water spray, and foam. The workplace necessity has fire 

alarm and fire discovery system. Occasional fire drills and informing 

employees on fire risks and use of fire fighting equipment necessity are 

resorted. Fire exits from workplace necessity are conspicuously 

marked. The fire exit design necessity suit both "escape" and "rescue". 

Escape refers to effort through a worker to leave the scene of fire while 

rescue refers to attempts made through others to save the workers from 

affected region. 

 Materials Handling and Storage: Material handling is an extremely 

significant procedure in working lay. The materials are handled in 

unfinished, semi-finished, and finished states. Big diversities of 

material handling equipments are used. The major risks are involved 

throughout shifting, suspending, and moving suspended material. If the 

material is in molten state the risks is further multiplied. The 
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equipment used is: powered trucks, overhead and gantry cranes; 

crawler locomotive and truck cranes, derricks, slings, helicopters. The 

maintenance of these equipments as per standards is to be followed 

through industry and their safety and readiness may be checked any 

time. 

 Guards for Machines and Equipment: Many machines and equipment 

used for manufacturing require guards for protecting the operator from 

any injury. These machines contain: Wood working machinery, 

abrasive wheel machinery, mills in the rubber and plastic industry, 

mechanical power presses, forging machines, mechanical power 

transmission tools. Many portable apparatus like drills and grinders 

also require to be protected. The personal safety or protecting devices 

have to be used in all welding and metal cutting operations in which 

gas flame or electric arc is used. Use of goggles, guards, and gloves is 

highly recommended. 

 Others: The list of factors that affect the occupational health and that 

require average organizing, scrutiny, inspection, surveillance and 

certification is extremely extensive. In this part effort has been made to 

identify these factors in common general industrial environment. 

Special environment obtaining in mining, railroad, shipyard, marine, 

extensive shoring has not been incorporated. Special equipment and 

procedures in this industry will call for dedicated care and solutions. It 

may also be pointed out that all industries require electrical power 

connections, power cables, switch gears, transformers, and at times 

generators. Protection from leakage shocks sparks and fire due to 

electrical use is a significant factor in industrial safety and health. Use 

of average and certified electrical units and proper earthling are 

essential vital precautions. Workers working in environment where 

electricity leakage is likely to the workers necessity be encouraged to 

use insulated gloves and boots. In electrical circuits the "weak link" in 

shape of fuse is one of mainly significant method of providing 

protection. Mechanical fuses are provided in boilers to safeguard 
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workers from occupational hazards. Breakable shear pins are used in 

rotating mechanical sections to avoid damage and harm to worker. 

 

OCCUPATIONAL LUNG DISEASES  
Exposure to harmful particles, chemicals, vapors, or gases while at job 

can lead to a diversity of health troubles including diseases like mesothelioma, 

asbestosis, and silicosis. Some of the more general irritants contain organic 

materials (animal dander, grain dust), chemicals (beryllium), and asbestos 

particles.  

Effects of Particle Exposure  

Dissimilar kinds of particles produce dissimilar reactions in the body 

including: 

 Allergies: Often associated with animal dander. 

 Lung Irritation: This is often the result of chronic exposure to asbestos 

or other industrial dusts 

 Cancer: General cancers contain lung cancer and mesothelioma (cancer 

of the lining of the chest and lungs) 

 Apoptosis: The death of cells situated throughout airways and within 

the alveoli 

General Occupational Lung Diseases and Their Causes  

 Asbestosis, caused through exposure to asbestos particles. Often 

establish in the middle of people who worked in shipyards, asbestos 

mines, and factories that refined or used asbestos to manufacture 

products. 

 Black lung (Coal worker‘s pneumoconiosis) which affects coal 

workers  

 Chronic Beryllium disease (CBD), which affects workers in a diversity 

of metallurgical occupations  

 Byssinosis (brown lung disease) often occurs in cotton and textile 

workers when bacteria released from cotton or other materials are 
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inhaled and grows with the lungs. This is often associated with poor 

ventilation systems.  

 Hypersensitivity pneumonitis, this can affect people who job in office 

structures whose air-conditioning systems are contaminated through 

sure fungi and bacteria.  

 Occupational asthma, can affect people who job with a diversity of 

materials. This comprises animals (dander), carbonates (urethanes), 

dyes, epoxy resins and enzymes used in detergent, leather goods, latex, 

and automotive paints  

 Silicosis often urbanized through people who worked with clay, sand, 

and stone dust including miners, stone cutters, and sandblasters.  

How Diseases Develop  

Pneumoconiosis is the classification of diseases that develop as the 

result of occupational exposure to dust. Occupational lung diseases develop 

based on the size and kind of particles inhaled and where the inhaled particle 

end up. Superior particles are more likely to get stuck in the nose and superior 

airways but smaller particles can reach the alveoli where they can potentially 

be absorbed into the bloodstream.  

When inhaled particles approach in get in touch with the wall of the 

airway they do not become airborne again. This is described authentication 

and can happen in one of four ways:  

 Sedimentation: When gravity causes particles to settle, tends to 

happen in superior airways. 

 Inertial impaction: Often occurs in the nose and superior airways, it 

happens when an airway changes direction  

 Interception: This shape of authentication occurs with fibrous dust 

particles (including asbestos fibers) or any other irregular formed 

particles. Due to their form they often avoid authentication through 

sedimentation or inertial impaction but are deposited in the walls of the 

bronchioles which are lined with epithelial cells. 
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 Diffusion: Behavior of little aerosol particles which encounter and are 

affected through molecules of air. 

 

Alveolar authentication, the procedure of particles settling in the 

alveoli, often occurs with particle diameters of flanked by 1 and 7 microns. 

Throughout regular breathing (at rest) in relation to the 10% of compact 

particles of 0.5 to 1 micron diameter are deposited in the alveoli with the vast 

majority being exhaled. 

Protection Mechanisms  

The nose is able to filter the majority of compact particles superior 

than 20 microns and in relation to the half of the particles 5 microns in 

diameter. Though there is a wide difference in how efficiently an individual is 

able to filter particles and filtering rates vary depending on breathing rate and 

whether a person is resting because the mouth lacks these filters which create 

a person more susceptible to authentication. The lungs characteristic three 

protection mechanisms including: 

 Mucus, a secretion produced through mucous membranes, that protects 

epithelial cells through coating foreign particles so that they can be 

coughed out of the body. 

 Cilia, microscopic hairs that row the airways and effort to brush 

foreign particles out of the lungs 

 Macrophages, special cells (alveolar macrophage) that effort to engulf 

and digest particles and can signal lymphocytes and other immune 

system cells to respond to specific pathogens. Human macrophage 

cells are approximately 21 microns in diameter and are capable of 

digesting a number of particles but they cannot digest asbestos fibers 

which can cause the cell to burst.  

Preventing Occupational Lung Disease  

Reducing exposure to harmful mediators in the workplace, in addition 

to a reduction in cigarette smoking, can help prevent a major proportion of 
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lung disease. To prevent occupational lung diseases, a comprehensive strategy 

is required - one which combines medical and environmental surveillance, 

reduction, and removal of exposures, promotion of health and education, 

regulation, research and enforcement. None of the individual strategy 

components should be ignored if the effectiveness of prevention events is to be 

maintained.  

The main objective of a strategy for the preventing occupational lung 

disease should be to protect workers from being exposed to dangerous stages 

of hazardous substances. To implement the strategy, changes in job practices 

and technical controls are often required. Employers are encouraged to set up 

comprehensive information and training programs and to develop on the 

foundation of sound educational principles to inform workers, engineers, 

managers and healthcare professionals in relation to the dangers of airborne 

particles and manage events installed to mitigate them. 

Several public health professionals feel systematic studies are required 

to get reliable data in relation to the occupations and industries that are at a 

risk for occupational lung disease. Also required are studies that can help 

measure the incidence and prevalence of ailments in all kinds of industries that 

use hazardous materials. 

An essential requirement is to set up stringent and medically-based 

regulation of exposure stages for all kinds of substances recognized to cause 

occupational lung disease. In situations where not much information is 

accessible in relation to the safe stages, it is necessary to expedite research in 

order to give an appropriate platform for effective regulation. In some regions 

OSHA regulations fail to reflect existing medical knowledge (for instance, 

cases where stages recommended through NIOSH are more stringent). When 

the regulatory agencies and the plant industrial hygienists develop acceptable 

exposure stages they should consider all potential diseases caused through a 

given substance. To prevent exposure to respiratory toxins in the workplace, 

there are specific steps with the following recommendations: 

 Substitution is the best method to prevent hazardous emissions (i.e. 

replacing hazardous substances with those that are less hazardous). 
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 Imposition of rigorous engineering controls is the second best method 

to prevent airborne exposure. This would contain ventilation and 

procedure design which does not allow release of gases and toxic 

particles into the air.  

 Use of protective gear and respirators has been shown to be the least 

satisfactory method of preventing occupational respiratory exposures. 

This method should be used only if other methods cannot cope with the 

problem or hazard. 

 All approaches used for reducing exposure to hazardous substances in 

the workplace should be supported through stringent enforcement of 

law and through periodic review of current legal standards that regulate 

occupational exposure.  

 

MUSCULOSKELETAL INJURY  
Musculoskeletal injury (MI, not to be confused with myocardial 

infarction) refers to damage of muscular or skeletal systems, which is usually 

due to a strenuous action. In one revise, roughly 25% of almost 6300 adults 

received a musculoskeletal injury of some sort within 12 months—of which 

83% were action-related. MI spans into a big diversity of medical specialties 

including orthopedic surgery (with diseases such as arthritis requiring 

surgery), emergency medicine (acute presentations of joint and muscular pain) 

and rheumatology. In several cases, throughout the healing era after a 

Musculoskeletal injury, an era in which the healing region will be totally 

immobile, cast-induced muscle atrophy can happen. Routine sessions of 

physiotherapy after the cast is removed can help return regain strength in limp 

muscles or tendons. Alternately, there exist dissimilar methods of electrical 

stimulation of the immobile muscles which can be induced through a device 

placed underneath a cast, helping prevent atrophies.  

Signs and Symptoms of MSI  

Workers may notice pain, numbness, tingling, or weakness while on 

the job. Sometimes pain is presently section of the normal human condition 
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and can be ignored. Other times, it can be a manifestation of an injury or 

disease. To lessen the likelihood of an injury or disease, it may be necessary to 

reduce exposures to physical movements at job that have the potential to lay 

workers at risk of injury (like strain) or disease (like tendonitis or carpal tunnel 

syndrome). It is significant to note that each individual‘s response to a 

physical exposure is dissimilar. The human body was intended to be active, so 

eliminating all physical action is also unhealthy. It is also significant for 

employers and workers to recognize the signs and symptoms that could 

indicate an MSI. Signs (which can be observed) could contain swelling, 

redness, and/or difficulty moving a scrupulous body section. Symptoms 

(which can be felt but not observed) could contain numbness, tingling, and/or 

pain. 

Signs and symptoms of MSI may appear suddenly—for instance, from 

a single incident—or they may appear slowly in excess of a longer era. If you 

are experiencing signs or symptoms of MSI, inform your supervisor and 

statement to the first aid attendant, if there is one. An MSI may be treated 

more effectively if it is exposed and accounted early. 

Potential Health Effects  

An MSI can affect your skill to perform tasks at job and at house. 

Early signs or symptoms of MSIs can progress into circumstances such as the 

following, which can have extensive-term effects: Muscle strains to the neck, 

back, shoulders, or legs 

 Tendinitis (swelling of a tendon, a group of tissue that attaches muscle 

to bone) 

 Carpal tunnel syndrome (pressure on a nerve in the wrist, resulting in 

numbness, tingling, pain, or weakness in the hand, wrist, or forearm) 

Treatment  

Treatment will vary just as to the kind of MSI. Treatment can contain 

the application of cold or heat, medication, physical therapy, and even surgery. 

An MSI may be treated more effectively if it is exposed and accounted early. 
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Risk Factors  

The factors that contribute to the risk of MSI are described risk factors. 

A risk factor is something that may cause or contribute to an injury. Two or 

more risk factors can be present at one time, rising the risk of injury. Workers 

may not always be able to identify all the risk factors in a task. Though, it is 

significant for workers to recognize situations when they are at higher risk. 

For instance, if a worker necessity bends awkwardly to lift a heavy substance 

in a cramped region, the worker will be exposed to a greater risk of MSI than a 

worker who uses a mechanical lifting device or one who has sufficient room to 

follow safe lifting procedures. The physical risk factors for MSI are the 

physical demands of a task, including: 

 Force 

 Repetition 

 Job posture 

 Local get in touch with stress 

 

For each of these risk factors, it is significant to consider duration (how 

extensive) and magnitude (how much). Other risk factors that can affect these 

physical demands contain: 

 Layout and condition of the workplace or workstation—for instance, a 

workstation that is too high or too low can make awkward working 

postures 

 Features of objects handled—for instance, an substance that is slippery 

or has no handles may cause awkward postures and require greater 

force to handle the substance in a stable manner 

 Environmental circumstances of the workplace—for instance, cold 

temperatures or drafts reduce blood flow to the hands and arms, 

requiring more grip force 

 Organization of job tasks—for instance, a worker performing a 

diversity of dissimilar tasks throughout the day is likely at less risk of 

injury than a worker who has small diversity and is exposed to the 

similar risk factor for a longer time 
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The mere attendance of MSI risk factors may not in itself result in an 

injury. It depends on, for instance, how great the force is, and how extensive 

the worker is exposed to the risk. It can also depend on individual features that 

vary from worker to worker (such as height, gender, and the body‘s skill to 

trade with the risk factors). The physical risk factors for MSI are explained 

beside with examples and illustrations of some job behaviors that may expose 

workers to these risk factors. You will almost certainly be able to identify the 

similar risk factors in some of your behaviors outside the workplace. 

Force  

The force that a worker exerts on a substance is a physical risk factor. 

Muscles and tendons can be overloaded when you apply a strong force against 

a substance. Holding a lighter substance (such as a mouse) for extensive 

periods can also expose workers to a risk of MSI. There are three kinds of 

action that require force: Force involved in lifting, lowering, • or carrying 

 Force involved in pushing or pulling 

 Grip force 

Lifting, Lowering, or Carrying  

Lifting, lowering, or carrying a substance or person requires force. 

Fig. 3.1 A Worker Requires Exerting More Force to Lift a Heavy 

Substance than a Light One. 

 
 

Pushing or Pulling  

Force is needed for pushing or pulling a substance. 



41 | P a g e  
 

Fig. 3.2 Pulling Uses Force to Move a Load 

 

Fig. 3.3 Pushing may be Less of a Risk than Pulling because it Uses 

Stronger Back Muscles 

 

Grip Force  

Additional grip force is needed in situations such as the following: 

 The worker is gripping a little tool. 

 The worker is handling slippery or odd-formed objects that are hard to 

hold. 

 Objects are too big for a comfortable grip. 

 Objects are grasped or handled by a pinch grip instead of a power grip. 

 Vibrating apparatus or equipment is used. 

 The worker is wearing heavy or bulky gloves that create gripping more 

hard. 

 Handles or grip spans are too big or too little. 

 The handles on apparatus have an awkward form. 

 The worker‘s hands are cold. 
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Fig. 3.4 The Muscles Tire more Easily when the Worker Uses a Pinch 

Grip (Left) Rather than a Power Grip (Right) 

 
Fig. 3.5 A Worker may Grip a Vibrant Tool (such as a Sander) more 

Tightly then a Non-vibrating Tool, Using Extra Force 

 
 

Fig, 3.6 The Hand Exerts Force when Griping a Small Tool 

 
 

Fig 3.7 The Hand Exert Additional Grip Force when Handling Slippery 

Items 
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Repetition  

Repetition involves doing a task that uses the similar muscles in excess 

of and in excess of with small chance for rest or recovery. This applies to both 

big muscles and little muscles. Repetition puts workers at a higher risk of 

injury when other risk factors are also present (such as an awkward posture or 

heavy force). 

 

Fig 3.8 Repeatedly Lifting Boxes Stresses the Same Body Parts Again and 

Again 

 
 

Fig 3.9 Turning Boards or other Heavy Object Repeatedly Uses the Same 

Arm and Wrist Muscles Over and Over again. If  the Wrist is in an 

Awkward Posture While the Worker Uses Force for the Repeated 

Turning Movement. The Risk of MSI is Increased. 
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Situations that augment the risk of MSI contain the following: 

 There is not sufficient diversity in the worker‘s tasks to provide 

muscles a rest or opportunity to recover. 

 The worker is unaccustomed to the task—for instance, when starting a 

new job or returning from a prolonged absence from job, or when the 

equipment or workstation has changed. 

Job Posture  

Posture refers to the location of dissimilar sections of your body. 

Muscles, tendons, and ligaments necessity job harder and can be stressed 

when you are in an awkward posture. Awkward posture occurs when any joint 

of your body bends or twists excessively, outside a comfortable range of 

motion. If the location is held extensive sufficient for you to feel aches and 

pains, then your muscles have been held in one location for too extensive. A 

posture held for an extensive time is described a static posture. 

 

Fig. 3.10 These Drawing Show a Comfortable Range of Movement, where 

the Body is in a Good Working Posture. 
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Several job behaviors can result in awkward postures: 

 Leaning sideways, such as when reaching into a low drawer to one 

face (awkward back posture) 

 Bending down to job at a low stage (awkward back posture) 

 Reaching overhead (awkward shoulder posture) 

 ―Flaring‖ the elbows out to the face (awkward shoulder posture) 

 Bending the wrist when moving objects or keyboarding (awkward 

wrist posture) 

 Bending the neck down, such as looking at little components in poor 

lighting circumstances (awkward neck posture) 

 Twisting section of the body, such as twisting the neck to view 

documents while keyboarding for a extensive time (awkward neck 

posture) 

Fig. 3.11 Reaching Overhead Puts the Shoulders and Neck into as 

Awkward Posture. 
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Fig. 3.12 This Worker is Bent Forward into an Uncomfortable Static 

Posture While Sorting Berries. 

 
 

Fig 3.12  Reaching Over the Top of the Box Places the Shoulder in an 

Awkward Posture 

 
 

 

Fig 3.13 Bending the Wrist while Scanning Groceries Places the Wrist in 

an Awkward Position 
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Fig. 3.14 The Worker Constantly Twist His Neck to Read Poorly Placed 

Documents. 

 
 

The effects of awkward posture can be made worse through: 

 Applying force in an awkward location, such as lifting a heavy 

substance with arms above the body or by a strong grip with a bent 

wrist 

 Holding an awkward location for a prolonged era (static posture), such 

as holding a telephone flanked by the head and shoulder 

 

Fig. 3.15 This Static Posture with a Bent Neck is Uncomfortable for the 

Worker 
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Local Get in Touch with Stress  

Local get in touch with stress occurs when a hard or sharp substance 

comes in get in touch with the skin. The nerves and the tissues beneath the 

skin can be injured through the pressure. Here are some examples of behaviors 

that can result in local get in touch with stress: Ridges and hard edges on tool 

handles digging into the hand 

 Edges of job surfaces digging into the forearm or wrist 

 Striking objects sharply with the hand, foot, or knee (such as striking 

the carpet stretcher with the region above the knee when laying carpet) 

 

The effects of local get in touch with stress can be made worse if: 

 The hard substance contacts an region without much protective tissue, 

such as the wrist, palm, or fingers 

 Pressure is applied repeatedly or held for a extensive time 

 

Duration and Magnitude  

Duration, or ―how extensive,‖ should be measured beside with the four 

physical risk factors. The amount of risk depends on how extensive (the total 

time in the job day) the worker is exposed to the risk factor. The person 

looking at risk factors should consider questions in relation to the duration for 

each factor: 

 How extensive is the worker by force (for instance, to lift or grip a 

substance)? 

 How extensive does the worker perform a repeated task? 
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 How extensive does the worker perform a task with an awkward body 

posture? 

 How extensive is one section of the body exposed to local get in touch 

with stress? 

Magnitude, or ―how much,‖ should also be measured for each risk 

factor: 

 How much force is the worker by? 

 How fast is the worker doing the repeated movements? 

 How severe is the awkward posture? 

 How hard is the edge digging into the skin, causing local get in touch 

with stress? 

Identifying Risk Factors  

Employers are required to identify the following physical and 

ergonomic factors in the workplace that may expose workers to a risk of MSI: 

 The physical demands of job behaviors, including 

o Force required 

o Repetition 

o Duration 

o Job postures 

o Local get in touch with stresses 

 Characteristics of the layout and condition of the workplace or 

workstation, including 

o Working reaches 

o Working heights 

o Seating 

o Floor surfaces 

 The features of objects handled, including 

o Size and form 

o Load condition and weight sharing 

o Container, tool and equipment handles 

 The environmental circumstances, including cold temperature 
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 The following features of the organization of job 

o Job-recovery cycles 

o Task variability 

o Job rate 

Employer‘s necessity consult with the joint health and safety 

committee or the worker health and safety representative, if there is one, when 

doing this risk identification. To start this procedure, employers require 

identifying jobs that present a higher risk of MSI. Then employers require 

identifying risk factors associated with each job just as to priority, one job at a 

time. 

Identifying Jobs with a Higher Risk of MSI  

To determine which jobs are at a higher risk for MSI and should be 

given priority, employers should look at first aid records and claims history for 

MSI. If workers have already had an MSI or they have signs or symptoms of 

MSI, their jobs could have a higher risk of MSI. Priority for risk identification 

should so be given to jobs in the following situations: 

 A worker has already had a job related MSI claim 

 A worker reports to first aid with an MSI 

 A worker has accounted signs or symptoms of MSI 

Risk identification necessity also takes lay before any troubles or 

injuries are accounted so that risk factors can be eliminated or minimized and 

injuries potentially prevented. The employer might set priorities for preventive 

risk identification through interviewing workers, taking a survey, or observing 

workers on the job. In addition, paying attention to the following situations 

can help prevent injuries: 

 A worker or supervisor observes high exposures to risk factors in a job 

— for instance, throughout workplace inspections and observations of 

current job methods. 

 A new job is introduced, or a procedure changes. 
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How Employers can Identify Risk Factors  

After identifying scrupulous jobs that pose a risk of MSI to workers, 

the employer requires to identify the MSI risk factors for each of those jobs. 

The employer necessity consults with the joint health and safety committee or 

worker health and safety representative in relation to the risk identification. 

The employer may also consult with workers, since they often know the job 

best. There are many apparatus (such as checklists and worksheets) for 

identifying risk factors in a job accessible from a Job Safe BC officer. These 

apparatus help identify risk factors that require further investigation to assess 

the risk to workers. Some of these apparatus take duration and magnitude into 

explanation beside with the risk factors to help the employer set up priorities 

for risk manages. Employers may use other methods to identify risk factors as 

extensive as they consider the risk factors listed in the Occupational Health 

and Safety Regulation. 

How Workers can Help Identify Risk Factors in their Jobs  

Workers can help in the procedure of identifying risk factors. Workers 

often have the best insights into the demands of their job and are in a good 

location to help identify risks and prevent MSI. Workers necessity statement 

any job-related injuries and signs or symptoms of MSI without delay. If a 

worker reports an injury requiring medical attention or an unsafe condition 

that could lead to injury, the employer necessity investigate. An investigation 

will help to identify risk factors that contributed to the injury or condition and 

lead to implementing controls to eliminate or minimize the risk factors. 

Think in relation to the job and all the dissimilar duties. For each duty, 

attempt to identify which, if any, of the four physical risk factors (force, 

repetition, job posture, local get in touch with stress) are present. Particularly 

think in relation to the whether these affect the similar body section. Then 

consider these questions: 

 Does the total time (duration) you spend doing a scrupulous duty 

augment the physical demands on your body? 

 Do any of the following augment the physical demands on your body? 
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o Layout of your workplace or workstation (such as job surfaces 

that are too high or too low or that result in excessive reaching 

or bending distances) 

o Features of the objects you handle (such as objects that are too 

big to handle or that have their weight unevenly distributed) 

o Environmental circumstances (such as an atmosphere or objects 

cold sufficient to create the hands cold while the worker 

handles objects) 

o Organization of your job duties (such as a lack of diversity of 

tasks, with the result that your muscles do not have a chance to 

rest and recover) 

After you answer these questions, you will have a fairly good thought 

of what risk factors you are exposed to in your job. You can almost certainly 

see which duties lay you at the mainly risk of MSI and where changes are 

mainly needed. You may also have some suggestions for practical solutions to 

reduce or eliminate some of the risk factors. Talk about your answers and 

suggestions with your supervisor. You might also talk to members of the joint 

committee or your worker health and safety representative in relation to the 

risks of MSI. 

 

OCCUPATIONAL CANCER  

What is Cancer?  

Cancer is not a single disease with a single kind of treatment. There are 

more than 200 dissimilar types of cancer affecting dissimilar sections of the 

body. Cancers happen when new cells start rising out of manages and develop 

into a lump or tumor. These tumors can be either benign or malignant. If it is 

benign the cells do not spread to other sections of the body, but if it is 

malignant the tumor can spread beyond the original region. Cancer is the name 

given to a malignant tumor. If the tumor is left untreated, it may spread into 

the nearby tissues. Sometimes cells break absent from the original cancer and 

spread to other organs in the body through the bloodstream or lymphatic 
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system. When the cancer cells reach a new region they go on dividing and 

shape a new tumor. 

Cancers can develop for a wide range of reasons. These contain 

exposure to radiation – both from radioactive materials and the sun – infection 

through sure viruses, a genetic defect, a weakened immune system, age, bad 

diet, and exposure to chemical carcinogens. Carcinogens damage cells and 

create them more likely to turn cancerous. There are a wide range of 

recognized carcinogens, including tobacco smoke, asbestos fibers, diesel 

exhaust, radiation, and a wide range of chemicals establish in the workplace. 

Although some cancers appear to develop for no apparent cause, mainly is a 

result of exposure to a carcinogen, lifestyle issues, genetic defects, age, or a 

combination of these. 

Cancer Numbers  

Roughly a quarter of a million people are diagnosed with cancer every 

year and it is estimated that this figure will rise to approximately 300,000 

through 2020. Estimates of how several are caused through job vary 

substantially. This is because, if a worker develops lung cancer, it is 

impossible to say whether they urbanized the cancer because they smoked, 

because they were exposed to a carcinogen at job such as asbestos, whether 

they were exposed to radon gas in their house, or whether there was some 

other cause. 

Though, it is possible to estimate numbers based on the increased 

stages of sure cancers in the middle of people who job with sure chemicals or 

are exposed to other carcinogens. We know that it is estimated that 23 per cent 

of workers in Europe are exposed to some type of carcinogen. Job done 15 

years ago estimated that, within the UK, the exposure rates of workers were as 

follows: 

 Solar radiation – 1.3 million  

 Crystalline silica – 600,000 

 Radon – 600,000  

 Diesel particles – 470,000 

 Wood dust – 430,000  
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 Benzene – 300,000 

 Ethylene dibromide – 280,000  

 Lead compounds – 250,000 

 Chromium V1 – 130,000 

 

The HSE has estimated there are approximately 13,500 new cases of 

cancer caused through job every year with in excess of 8,000 deaths. This is 

likely to be an underestimate of the real number because there are several links 

flanked by job and cancer that are still only suspected but not yet proven. The 

HSE figures only list those where there is a proven or probable link. Another 

cause for the lack of accurate figures on workplace cancers is that it is 

approximately always impossible to state accurately that an individual cancer 

is caused through exposure to a specific chemical or virus or kind of radiation. 

Even if the link can be shown, such as the link flanked by skin cancer and 

excessive sun exposure, proving the cause is occupational is again extremely 

hard and the worker could also be exposed to the sun on holiday. 

The figures also do not contain deaths from cancer caused through 

alcohol and tobacco in people who drink or smoke because of job pressures. 

The TUC estimates that the true stage is likely to be well in excess of 20,000 

cases a year with 15,000-18,000 deaths. What is significant is not whether the 

number of deaths is 8,000 or 18,000. What is significant is that all 

occupational cancers are avoidable. There are a big number of people who 

develop cancers that are treatable but which can seriously affect excellence of 

life. The survival rates from cancers vary substantially. Some, such as 

mesothelioma (a cancer of the lining of the lung caused through asbestos 

exposure), are always fatal, usually killing the person within 18 months to two 

years. Mainly, though, are treatable, and some of them usually successfully. 

For instance, although there are 100,000 new cases of skin cancer every year, 

mainly of these are treatable and only approximately 2,000 people a year die 

from it. Mainly cancers fall somewhere flanked by these two examples. 
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Why is Cancer Dissimilar?  

The prevention of workplace cancer has a much lower profile in the 

workplace than preventing injuries from risks such as falls from height or 

electrocution. This is despite the information that only 220 to 250 workers die 

each year as a result of an immediate injury as opposed to the 15,000 to 

18,000 that die from cancer. Cancer deaths are treated differently because of a 

number of factors. The first is that it is approximately always impossible to 

link a specific instance of cancer with a specific exposure to a cancer-causing 

substance. Secondly, when there is a fatality in the workplace it is extremely 

visible. Mainly people who are killed through cancer will die either at house or 

hospital. Thirdly, several cancers develop decades after the initial exposure. 

Often the person has retired from job before they develop any signs of cancer. 

Finally, cancer is becoming much more prevalent in civilization and as a result 

when someone develops cancer the cause is rarely recognized as being job. 

Because identifying which cancers are caused through which 

substances and procedures is done through looking at big numbers of cases 

and then working out the increased incidence it means the link flanked by the 

individual with cancer and the cause is often broken. There are exceptions, 

such as the development of mesothelioma as a result of asbestos exposure, but 

for mainly cancers, such as lung cancer, stomach cancer, nasal cancer, breast 

cancer, bladder cancer, and prostate cancer, it is often impossible to say that 

that scrupulous cancer was caused through a scrupulous exposure. In addition, 

some carcinogens affect men and women differently so a chemical that is 

more likely to cause cancer in women may not be recognized in a workplace 

that is predominantly male and vice versa. The time delay and lack of 

individual certainty breaks the link flanked by the cancer and the workplace. 

This is why raising awareness of cancer in the workplace, both in the middle 

of workers and employers can be much harder than dealing with other diseases 

or injuries which happen immediately. 

It also means that enforcement action aimed at removing the risks of 

cancers is unusual. When a worker dies as a result of an injury at job there is 

approximately always an investigation through the Health and Safety 
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Executive or local power. There is no investigation when a worker dies of a 

work related cancer, and as exposure often happened several years previously, 

it is approximately impossible to prosecute through that level. 

The Law  

The Health and Safety at Job Act creates it clear there is a legal 

responsibility on every employer to ensure, as distant as is reasonably 

practicable, the health of their employees. It also states that employers 

necessity give information, instruction, training and supervision to ensure their 

safety. This requirement covers not presently an employee‘s safety from 

immediate injury but also any danger to their extensive-term health. The 

Management of Health and Safety at Job Regulations also require the 

employer to conduct an appropriate risk assessment of risks to the health of 

the workforce. That comprises any risk from any hazard that may cause 

cancer. The regulations also state that the employer necessity identify and then 

introduce preventative and protective events needed to improve workplace 

health and safety. The regulations are clear: that the first aim should always be 

to remove the hazard. Unluckily employers often forget this and see their role 

as controlling hazards. The Management Regulations and COSHH (Manage of 

Substances Hazardous to Health) lay down clear principles for prevention that 

necessity be followed when deciding what to do in relation to the a potential 

hazard. This means the first step necessity always is, where possible, to get rid 

of the hazard altogether – removing any cancer-causing hazards from the 

workplace. 

It is only once management has tried to do this that they should seem at 

whether they have to manage the hazard. And even then they necessity follow 

a sure order. First, the employer should attempt to reduce the risk through by a 

less hazardous chemical or procedure. This means substituting the chemical 

for one that is less dangerous, or changing working practices so that the 

worker is not exposed to the hazard. Several employers do not consider 

substitution if there is any additional cost involved in substituting a less 

harmful chemical, but the law is quite clear – if substitution is ―reasonably 

practicable‖, even if it is more expensive, then it necessity be used. If it is not 
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possible to substitute for a less hazardous substance or procedure then the 

employer should attempt to ensure that there is no access to the hazard through 

use of partitioning, or exhaust ventilation. If that is not possible they should 

attempt to organize job to remove or reduce exposure to the hazard. PPE is 

often unreliable, only partially effective, or not used properly. Unluckily 

several employers go straight to this option rather than removing or reducing 

exposure to a carcinogen through other means. 

There are also legally enforceable limits to the stages of exposure to 

several substances, including mainly recognized carcinogens. These exposure 

limits, described Workplace Exposure limits, are the absolute maximum stages 

to which workers can be exposed. Sadly, several employers see Workplace 

Exposure Limits as being the stages up to which it is safe to expose people. 

This is not the case, as there is no safe exposure limit for any carcinogen and 

even stages well below the Workplace Exposure Limits can lead to some 

workers developing cancer. This is because cancers can be caused through 

extremely low exposures to carcinogens. Although it is likely that the higher 

the exposure the more likely it is a person will develop cancer, this does not 

mean that job below these limits is safe. It may be slightly safer – but there is 

still a risk of developing cancer. Presently because a substance has a 

Workplace Exposure Limit does not mean that it is deemed to be safe to job 

with it at either that, or any stage. This is why deal unions consider the aim 

should be to remove all exposure to any recognized or suspected carcinogen in 

the workplace. We should not accept stages that continue to lead workers to 

develop avoidable cancers presently because either the European Commission 

or HSE has decided that an exposure stage is ―acceptable‖. Deal unions have 

so decided, after several years campaigning for a reduction in the use of 

carcinogens, that their aim should be to stop the use of carcinogens in the 

workplace through changing procedures, substituting for other substances or, 

where that is not possible, ensuring that stages be reduced as low as possible 

and workers fully protected from any get in touch with a cancer-causing agent. 

While we recognize there are some difficulties, and that some cancer-

causing substances, such as silica and solar radiation, cannot be removed from 

the workplace, exposure to them can be easily controlled. In addition, mainly 
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of the chemicals recognized or suspected to cause cancer can be substituted for 

other less harmful substances 

Deal Union Strategy for Removing the Burden of Occupational Cancer  

Deal unions have been at the forefront of the campaign against the use 

of carcinogens in the workplace. Several substances that employers once 

claimed were safe have only been recognized as dangerous because unions 

highlighted the information that workers were dying as a result of exposure, or 

because unions have campaigned for their ban or manage. One instance is 

asbestos, which kills 4,000 workers a year but which employers claimed was 

safe right up until the 1980s (some still claim it is safe to this day). The aim of 

deal unions is that there should be no workplace exposure to anything that 

causes cancer. Where possible this will mean removing carcinogens from the 

workplace totally. In some cases that is not practical, but in these cases the 

worker should be fully protected from exposure. Examples of where a cancer-

causing agent cannot be removed, but where worker exposure to a given risk 

can be removed contain radiographers with radiation, quarry workers with 

silica and bus mechanics with diesel exhaust. 

Finding out where Carcinogens are  

The first step should be to discover out what carcinogens workers are 

exposed to. The main list of cancer-causing substances is produced through 

The International Agency for Research on Cancer (IARC). This list contains 

all hazards evaluated to date, just as to the kind of hazard posed and to the 

kind of exposure. There are many groupings. The TUC believes that all 

substances in Group 1 and 2A should be removed from the workplace or, if 

that is not possible, exposure should be fully controlled. Caution should also 

be used to prevent exposure to substances in Group 2B. 

 Group 1: The agent is carcinogenic to humans. 

 Group 2A: The agent is almost certainly carcinogenic to humans. 

 Group 2B: The agent is perhaps carcinogenic to humans. 



59 | P a g e  
 

 Group 3: The agent is not classifiable as to its carcinogenicity to 

humans. 

 Group 4: The agent is almost certainly not carcinogenic to humans. 

 

Safety representatives should be encouraged to inquire their employer 

for a list of all recognized class 1, 2A and 2B carcinogens that workers are 

likely to be exposed to as section of their job. Just as to HSE research the main 

contributors to cancer deaths in the UK were asbestos, followed through 

mineral oils, solar radiation, silica, and diesel engine exhausts. Big numbers of 

workers are potentially exposed to more than one carcinogenic agent, in 

scrupulous in the construction industry, but also in manufacturing, transport, 

painting, welding, and textiles. Though, if your employer does provide you 

lists then please treat it with suspicion and check if it comprises everything. 

For instance if you are a safety representative in a hospital does it contain 

possible risk from viral hepatitis? Does your employer actually know whether 

there is any asbestos in the structure? Have they incorporated the risk of 

working in the sun for outdoor employees? Also some chemicals may be 

recognized only through their brand name rather than through the name they 

are given in the IARC classification, or may be mixed with other mediators. 

Safety representatives should so inquire for copies of safety datasheets for all 

chemicals and chemical mixtures used to ensure that all possible cancer-

causing mediators are incorporated. They are entitled to this information 

through law. 

Safety representatives should also seek an assurance that no new 

carcinogens will be introduced into the workplace without full consultation 

and agreement with the unions, which should only agree where there are no 

alternatives and workers are totally protected from any get in touch with the 

substance. 

Why are Carcinogens Used?  

There is a legal requirement on employers to only use a carcinogen if 

there is no reasonable alternative. In practice this often means that they will 

continue to use a cancer-causing agent if the alternative is more expensive. 
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They will also often not consider alternatives if the exposure stages are below 

their legal maximum. In information, regardless of whether there is a cheaper 

substitute or they are still within the legal maximum, there is still a legal 

requirement on the employer to remove or reduce exposure ―as distant as is 

reasonably practical‖. Following pressure from unions, a big number of 

employers have supervised to substitute cancer-causing chemicals with safer 

ones. Examples contain trichloroethylene as a cleaner for metal, cancer-

causing inks in printing, and formaldehyde and insulating foams in furniture. 

Initially, employers have always complained that the substitute is more 

expensive, though a slightly increased cost is no legal or moral argument for 

putting human lives at risk. 

Manage Events such as Enclosure, Extraction, and PPE  

If a carcinogen is kept totally separate from the workforce through 

preventative events such as a closed system then this can appear, on the face 

of items, to be safe. Though, the reality is that leakages happen, as do fires and 

explosions. Also, what happens when the closed system has to be cleaned and 

what controls are there on the disposal of waste? 

In addition, events such as local exhaust ventilation and, in the case of 

dusts, dampening, are usually only going to be partially effective. The similar 

applies to personal protective equipment (PPE), which should only be used 

when all other manage events have been attempted and there is still residual 

risk. PPE often fails, either because it is unsuitable, because it can be 

damaged, or basically because workers do not wear it at all times as it is 

uncomfortable, restrictive or doesn‘t fit properly. It is up to safety 

representatives to challenge the decisions their employers create to ensure that, 

whatever safeguards are in lay, there is no exposure to cancer-causing 

substances in the workplace. Reps necessity feel sure that the employer has 

attempted to remove the substance rather than first manage the risk, and they 

necessity also be confident that any manage events put in lay are going to job. 

Though, even with the mainly vigorous manage events, if cancer-

causing substances are being used in the workplace then it can only be because 

there is no alternative and that all practical precautions are in lay to ensure 
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there is no exposure. More importantly they have to ensure that the manage 

events that are in lay are regularly monitored to ensure that they are effective. 

New Substances  

Often a substance is only established to cause cancer several years 

after it is introduced. Through then several thousands of workers could have 

been exposed to it. Deal unions support the ―precautionary principle‖, which 

says that if there is a reasonable possibility that a substance may cause harm 

then there should be a presumption that it will and so should be controlled. 

Workplace Monitoring  

Employers are required through law to carry out appropriate health 

surveillance if employees are exposed to sure substances. Mainly of these are 

listed in COSHH (Manage of Substances Hazardous to Health) Regulations 

but in actual information any worker exposed to any possible carcinogen 

should be regularly monitored to ensure there are no adverse health effects 

arising from the exposure. Unluckily with several workplace cancers the 

illness takes several decades to develop and often the worker is no longer 

employed in the similar industry. They may even be retired. This means short-

term monitoring is of small use in detecting the effects of exposure to cancer-

causing substances. 

In some other countries, workers are regularly monitored throughout 

their working life, regardless of whether they transform employer. This means 

that much of the information that we have gained on workplace cancers has 

approach from abroad. Deal unions would like to see a national register of 

exposure urbanized in the UK. Employers should still stay records of any 

worker that develops any shape of cancer, including the type of cancer and the 

job the person did. Union safety representatives can also assist in structure up 

a picture of any possible cancer links through checking sickness absence 

records and also talking to other workers who have an extensive-term illness. 

Presently because a number of people within one workplace develop a similar 

type of cancer, it does not necessarily mean it is connected to their job. What it 
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certainly does mean is that there should be a full investigation as to whether 

the cancer is job-related. 

The TUC has also described for much more information on both job 

and workplaces to be held through GPs so that information on whether 

specific cancers may be job-related can be obtained more quickly. 

Enforcement Action  

The stage of enforcement of the regulations aimed at controlling 

exposure to carcinogens is minimal, and that which does take lay is usually 

aimed at chemicals used in manufacturing rather than the more general ones 

such as silica, wood dust, or radon. Deal unions want to see an enforcement-

led campaign through the HSE and local authorities aimed at ensuring that 

employers which continue to expose workers to carcinogens are prosecuted. In 

addition the HSE should not see exposure up to a Workplace Exposure Limit 

as being acceptable when removal or substitution is options. Where unions 

have raised any issue of exposure to a carcinogen with their employer and the 

employer fails to either remove exposure or, if that is not possible, reduce 

stages of exposure as distant as is reasonably practical, the union should 

consider raising the issue with the enforcing power. 

 

OCCUPATIONAL CARDIOVASCULAR DISEASES  
This level will identify the epidemiological proof for a causal 

association flanked by 2 specific occupational factors and cardiovascular 

disease (CVD)–high metabolic demands and job organizations characterized 

through low worker manage. These 2 factors have been chosen based on a 

proposed interactive connection with CVD through the general preclinical 

physiological pathway of fatigue. Fatigue will be measured a cluster of signs 

and symptoms associated with chronically reduced physiological capability for 

responding to the sustained energetic and regulatory demands of goal-directed 

action. While not the purpose of this paper, in addition to rising risk for CVD, 

fatigue in occupational, house, and leisure behaviors can reduce performance 

in a diversity of ways, as well as rising subjective health complaints and risk 

of injuries. 
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The first part, occupational factors, will describe and identify 

accessible proof linking these factors to fatigue and to CVD. The second part 

will propose a mechanistic pathway through which increased occupational 

metabolic demands when combined with reduced worker manage results in 

fatigue; and fatigue, through its physiological components, increases risk for 

CVD. The third part will introduce physical therapy practice and research 

implications of the proposed mechanistic pathway. 

Occupational Factors that may Affect Development of CVD  

Physical Demands of Job  

The development of mechanized and automated job procedures has 

reduced the prevalence and severity of highly metabolically demanding job, 

though such demands (either constant or intermittent) remain a required 

component to some kinds of job. There is small doubt concerning the 

beneficial effects of leisure time physical action on cardiovascular risk – 

through a diversity of pathways (vascular health, hormone regulation, 

immunological function, etc.). Though, much of the proof establishing this 

connection has not incorporated consideration for potentially differential 

effects of occupational metabolic demands and leisure time physical action. 

Consideration for occupational physical action requires quantification of the 

job-related metabolic demand. Such studies collect data separately on leisure 

time action and job tasks. For instance, Krause et al assessed power 

expenditure at job by predicted metabolic equivalents for job tasks, and leisure 

time physical action through self-statement of hours spent exercising. When 

occupational physical action has been measured separately the results have 

been mixed with some studies demonstrating reduced CVD risk, some 

demonstrating no effect, and some demonstrating an augment in risk. Studies 

demonstrating protective or no effect tended to measure metabolic demands 

with no explanation for worker aerobic capability, did not manage for other 

occupational factors (such as job organization), did not adjust for changing 

occupational metabolic demands in excess of time, and did not consider 

preclinical signs of atherosclerosis progression or intermediary steps such as 

fatigue. 
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Metabolic demand exceeding almost 35% of aerobic capability has 

been proposed as a source of job related fatigue, and laboratory studies 

confirm that prolonged job at this low relative intensity is associated with 

physiological signs and subjective reports of fatigue when performed for 

lengths of time commensurate with a workday. Garbage collection is an 

instance of a job where metabolic demands regularly exceed 35% of aerobic 

capability, and such job has also been demonstrated to lead to physiological 

changes (parasympathetic nervous system withdrawal) and subjective 

complaints of fatigue in excess of time. 

The prevalence of metabolic demands exceeding 35% of aerobic 

capability has recently been estimated at 27% of men and 22% of women in a 

typical working day. While these estimates are based on a little example (94 

men, 94 women), the example was randomly drawn from a much superior 

occupational health cohort (8000 employees crossways 80 occupations), 

which increases its likelihood of providing accurate population estimates. A 

recent population-based longitudinal revise, demonstrated an association 

flanked by demands and progression of atherosclerosis. This revise controlled 

for many recognized CVD risk factors, including leisure time physical action 

and other occupational factors such as stress from deadlines, and mental strain. 

Job Organization  

The similar mechanization and automation that has reduced absolute 

metabolic demands of job has also changed job organization through reducing 

worker manage of the job procedure. Substantial research now exist relating 

job organization to cardiovascular disease, with many recent reviews and big 

prospective studies concluding that there is a connection flanked by 

characteristics of job organization and CVD and its major risk factors such as 

hypertension. The mainly constant job organization characteristic associated 

with CVD is low job manage. Low manage was introduced as a characteristic 

of job organization related behavior and health consequences in 1979 through 

Karasek. A significant conceptual characteristic of low job manage is that it is 

external to the worker as opposed to an individual feature. This perspective 

emerges from the occupational health custom whereby exposure sources are 
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separate from measuring biological and/or behavioral response to exposure. In 

occupations with low manage, a worker has limited decision creation power in 

excess of how, when, or where their job tasks are performed–which comprises 

the skills used, pace, intensity, and loads. In addition to an association flanked 

by low manage and CVD, there has been constant proof that low worker 

manage (even when adjusting for other factors) is associated with increased 

rates of fatigue as well as physiological markers of fatigue. 

A Proposed Mechanistic Pathway  

The mechanistic pathway being proposed in this paper is rather easy, 

but yet has not been well studied. This proposal suggests that an intermediate 

step in the pathway from increased occupational metabolic demands to CVD 

comprises the development of fatigue and is based on 3 assumptions:  

 Occupational metabolic demands exceeding ∼35% of worker aerobic 

capability leads to fatigue;  

 Low worker manage increases the likelihood that high MD/AC index 

will result in fatigue; and  

 Fatigue increases risk for CVD. 

 

The support for assumption 1 is biologically plausible and is supported 

through empirical proof as well as expert opinion. The primary support for 

assumption 2 is from the literature on the demand manage model (DCM) of 

occupational stress. The DCM associates overall demand (psychological as 

well as physical) and low manages with fatigue and CVD risk. Assumption 2 

is appealing from a general sense perspective as well. If a worker under a 

situation of high MD/AC index has the manage to vary pace, intensity, load, 

and rest periods, then such a worker has manage to vary exposure and so 

reduce metabolic demands of an action to restore balance and recover from 

periods of exertion. Manage in this regard may result in the fundamental 

physiological variation flanked by metabolic demands leading to fatigue, and 

metabolic demands associated with leisure time physical action and exercise 

resulting in version. There are 2 possible trajectories of version associated 

with exposure to physical demands. One trajectory is hypertrophy version 
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which increases resilience and capability to withstand demands; and the 

second is injury which in the situation of metabolic demands could be fatigue. 

The modifying role of job manages in excess of which trajectory physical 

exposures take has been recognized for musculoskeletal repetitive strain 

symptoms. When physical exposure to poor keyboard height is combined with 

low manage there is an augment in upper extremity symptoms of repetitive 

strain. If these similar physical exposures exist with high manage, there is no 

augment in upper extremity symptoms. 

Support for assumption 3 exists in a diversity of shapes due to the 

diversity of disciplines and approaches of conceptualizing fatigue. Fatigue, a 

cluster of signs and symptoms associated with a chronically reduced 

physiological capability for responding to the sustained energetic and 

regulatory demands of goal-directed action, has been conceptualized as 

burnout, vital exhaustion, and overtraining. There are many reviews that 

highlight the several physiological consequences of fatigue herein 

conceptualized; those that are mainly clearly associated with CVD risk, and 

that illustrate physiological changes that are associated with increased CVD 

such as elevated cortical stages and reduced heart rate variability. 

Physical Therapy Implications  

There are many implications for physical therapy practice and 

research. Mainly directly, physical therapists occupied in ergonomic job 

analysis and employment recommendations for return to job should consider 

job related metabolic demands, worker aerobic capability, and worker manage 

in their assessment of risk for injury and illness. Due to the interactive 

associations of these components, it is hard to predict risk without an 

understanding of each component. It is equally hard to identify proper 

solutions. Often, a mixed solution that involves changing tasks to reduce their 

demand, exercise to augment worker aerobic capability, and participatory 

procedures to augment worker manage will have produce the mainly favorable 

reduction in risk for promotion of health. 

Physical therapists occupied in the prescription of leisure time physical 

action for working populations should also consider occupational MD/AC 
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index, job manage, and fatigue in their exercise prescription. If a worker is 

already fatigued from chronic overexertion – the initial prescription should be 

rest, or perhaps relaxation-oriented exercise (yoga, light stretching, etc). 

Avenues to transform the job demands, even if temporarily, to allow recovery 

should be sought. If permanent changes to either occupational metabolic 

demands or worker manage are impossible, then once a worker recovers s/he 

should undergo physical conditioning with appropriate rest periods. This 

should allow an adaptive training response aimed at rising aerobic capability 

so that MD/AC index is < 35%. 

Finally, the research methods associated with the concepts described in 

this paper could help identify an appropriate balance flanked by daily 

livelihood metabolic demands and aerobic capability for sustained stability in 

the house and/or society environment. It is possible that patients with reduced 

endurance are required, through the metabolic demands of participation in 

behaviors of daily livelihood, to exceed a recommended MD/AC index of for 

the time they necessity participate in such behaviors. If this is true, fatigue 

could require cessation of necessary ADLs, or result in a decrement in their 

performance. Either scenario can lead to recurrent hospital admission and 

difference of safety and independence those cycles with time. Quantification 

of aerobic capability is general in physical therapy practice. Though, 

quantification of the daily demands and the MD/AC index, or utilization of 

newer methodologies for the examination of fatigue (cortical, heart rate 

variability) may not be as general a practice. 

 

SEVERE OCCUPATIONAL TRAUMATIC DISEASES  

Background  

Injuries exact a vast toll in U.S. workplaces-on a typical day, an 

estimated 16 workers are killed, and 36,000 workers are injured. The 

associated economic costs are high, costing the nation more than AIDS and as 

much as cancer and heart disease. Yet the investment in occupational injury 

prevention is minuscule compared to possessions specialized to disease 

prevention research.  
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Job-related injuries and fatalities result from multiple causes, affect 

dissimilar segments of the working population, and happen in a myriad of 

occupations and industrial settings. Multiple factors and risks contribute to 

traumatic injuries, such as hazardous exposures, workplace and procedure 

design, job organization and environment, economics, and other social factors. 

Prevention strategies are also varied and multiple strategies may be applicable 

to several settings, including engineering controls, protective equipment and 

technologies, management commitment to and investment in safety, regulatory 

controls, and education and training. Research requires are therefore broad, 

and the development and application of interventions involve several 

disciplines and organizations.  

Efforts to set research and prevention priorities for traumatic injury 

necessity be driven through data that identify the nature and magnitude of 

these injuries. There are expanding sources of information to identify the 

industries and occupations where injuries happen mainly regularly and with 

greatest severity. The challenge is to move beyond this descriptive information 

to collection of risk factor data in order to develop specific strategies that 

actually prevent another warehouse employee from being crushed through an 

overturned forklift, prevent scaffolding from collapsing from under a mason, 

and stay convenience store clerks and taxi drivers from being shot.  

At several worksites which have structured operational procedures and 

recognized safety programs, the rates for life-threatening and fatal injuries are 

quite low. The rate of traumatic disabling injuries, though, remnants high as 

do the costs associated with both temporary and permanent disability. In all 

regions, research necessity focus on promoting the implementation of injury 

prevention strategies and the evaluation and refinement of these efforts.  

Implementing, evaluating, and refining injury prevention strategies 

may contain developing information systems to target high-risk worksites and 

to develop solutions that fit highly specific hazardous circumstances. These 

specific strategies are needed within job sectors (e.g., agriculture, construction, 

health care), as well as within individual companies, to address the intricate 

interaction flanked by workers, machines, apparatus, and behavioral, 

environmental, economic, and cultural factors contributing to injuries at a 
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worksite. In several cases, understanding these factors will lead researchers 

and safety professionals to redesign job practices, job environments, 

equipment, and apparatus to eliminate hazards.  

Issues and Methods in Defining Research Requires  

The task of determining research requires and setting priorities for 

traumatic injury research in the United States is intricate and encompasses 

several disciplines. There are many methodological issues that should be 

addressed in order to effectively advance research and prevention of 

occupational traumatic injuries.  

 Priorities for research and prevention efforts should be based on 

relevant data. The criteria for setting priorities should contain the 

magnitude of the problem {frequency of injury and size of affected 

workforce}, the risk to workers {rates of injury}, injury severity, and 

amenability to prevention, including cost effectiveness and likelihood 

for adoption of prevention strategies through industry.  

 

Effective use of scarce possessions requires careful prioritization of 

research in order to maximize the value and impact of resource investments. 

The greatest impact on injury prevention will approach from research efforts 

that focus on worker clusters or hazards with high numbers of traumatic 

injuries, high rates, or risk of injury, and a high probability of success in both 

developing effective prevention or manage strategies and implementing them 

in the workplace.  

Surveillance data should drive prevention efforts through identifying 

worker clusters with high frequency and risk of injury. Assessing the leading 

causes of death and sources of nonfatal injuries within these clusters will 

identify the regions where prevention efforts can have the greatest impact. 

Amenability to prevention necessity considers the cost-effectiveness of 

prevention and manages strategies, and the likelihood of acceptance and 

adoption, or resistance, through employers and workers. Prevention efforts 

urbanized in response to expressed requires and concerns will be more readily 

accepted and effectively implemented.  
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 Collaboration in the middle of multiple professional disciplines, 

industries, agencies, and clusters is essential to developing research 

priorities and implementing prevention strategies aimed at reducing 

occupational injuries.  

 

Multidisciplinary approaches to designing and conducting research are 

critical. The disciplines of epidemiology, engineering, safety, and the medical, 

clinical, and social sciences all offer significant expertise to occupational 

injury prevention. Likewise, management, labor, workers, and others in the 

workplace all have knowledge and experience beneficial to occupational 

injury research and prevention. A multidisciplinary approach allows for a 

superior society to "own" the issue, to help identify troubles and solutions, and 

to implement the findings.  

Collaboration crossways Federal agencies, including those who may 

not focus specifically on occupational safety or injury, is also crucial to 

avoiding duplication of effort and enhancing the effectiveness of research and 

prevention efforts. Lessons learned, behaviors underway, or data composed in 

other agencies should be used to guide future efforts. Collaboration with 

industry and labor to design, implement, and evaluate injury prevention strate-

gies is essential.  

 New methods of data collection, data analysis, and information 

dissemination require to be urbanized to advance the field of 

occupational injury research.  

New methods for conducting occupational injury research necessity be 

pursued, including: exploring new sources of data, identifying ways to 

improve identification of job-related injuries in existing databases, linking data 

from several existing sources for improved information in relation to the 

injuries, and developing new and improved methods of assessing injury 

exposures and intervention outcomes. Data are especially lacking on worker 

exposure to hazards and the cost of occupational injury, so scrupulous 

attention should be given to these regions.  

The application of new and emerging technologies will be significant 

not only in collecting and analyzing data but also in developing new research 
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strategies (e.g., by technologies, such as virtual reality, which allow us to 

revise tasks that are too hazardous for human exposure) and in refining 

information dissemination strategies. Efforts should also be directed at 

utilizing existing data sets more fully and taking advantage of natural 

experiments, for instance, examining factors responsible for wide variations in 

injury rates flanked by two or more companies or workplaces doing similar 

job.  

The Public Health Model  

Toward the goal of setting priorities, developing collaborative efforts, 

and developing new research methodologies, the several scientific disciplines 

will apply dissimilar models to occupational injury research (e.g., the public 

health model, the risk management model, the safety sciences model). All of 

these are variations of the scientific model-an objective, problem-solving 

procedure. For this paper, the public health model is used as a framework to 

talk about occupational injury research and prevention. The elements of this 

model contain:  

 Identify and prioritize troubles (Injury Surveillance);  

 Quantify and prioritize risk factors (Analytic Injury Research);  

 Identify existing or develop new strategies to prevent occupational 

injuries (Prevention and Manage);  

 Implement the mainly effective injury manage events 

(Communication/ Dissemination/Technology Transfer); and  

 Monitor the results of intervention efforts (Evaluation).  

 

The procedure is an iterative one requiring continuous monitoring to 

ensure that strategies implemented actually reduce or eliminate the exposure 

or outcome as the intervention progresses and do not make unacceptable new 

risks. There are specific traumatic occupational injury research requires within 

each of these phases of the public health model.  

 

DISORDERS OF REPRODUCTION  



72 | P a g e  
 

A reproductive system disease is any disease that impairs the skill to 

reproduce. Such diseases may arise from genetic or congenital abnormalities, 

such as hermaphroditism, from functional troubles such as impotence or 

infertility or reproductive tract infections, such as sexually transmitted 

diseases. 

Reproductive tract infection (RTI) is infections that affect the 

reproductive tract, which is section of the Reproductive System. For females, 

reproductive tract infections can be in either the upper reproductive tract 

(fallopian tubes, ovary and uterus), and the lower reproductive tract (vagina, 

cervix and vulva); for males these infections are at the penis, testicles, urethra 

or the vas deferens. The three kinds of reproductive tract infections are 

endogenous infections, iatrogenic infections and the more commonly 

recognized sexually transmitted infections. Each has its own specific causes 

and symptoms, caused through a bacterium, virus, fungus or other organism. 

Some infections are easily treatable and can be cured, some are more hard, and 

some are non curable such as AIDS and herpes. 

 

NEUROTOXIC DISORDERS  
We originally thought of Lyme disease as primarily an infection 

caused through the spirochete Borrelia burgdorferi. In the decades that 

followed, researchers began identifying other tick-borne bacteria and toxins 

that regularly accompany Lyme infections. We have approach to realize that 

the symptoms which we once described as "Lyme disease" regularly involve 

other bacteria, such as Babesia, Bartonella, Ehrlichia, or Mycoplasma, or rarer 

species such as the Rickettsia group or tularemia. Transmitted in the digestive 

tract of ticks or fleas, these pathogens may be accepted through cats, rats, 

mice, deer, and other animals, depending on the microbe. These pathogenic 

bacteria are in the middle of the negligible recognized life-shapes on earth. 

Unlike mainly bacteria, they are harbored within the cell as a virus would be 

or within the interstices flanked by the cells, creation it hard for the immune 

system to dislodge them.  

Sure kinds of toxigenic mold can also be a major factor in neurotoxic 

circumstances. Petrol-based pesticides, insecticides, and solvents are a third 
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major contributor to neurotoxic inflammation. The long neurotoxic effects of 

pesticides, for instance, have been well documented. Heavy metals are sludge 

toxins with some of the similar neurotoxic effects as petrol-based chemicals. 

Mercury, lead, cadmium, and arsenic involve similar neurotoxic mechanisms 

of action and can cause similar symptoms. 

Microbes and toxins stored in fat tissue: Lyme, molds, and petrol-

based chemicals all contain lipid molecules. The lipid molecules in the 

structure of the pathogens and toxins are attracted to the fat in our bodies 

(lipophilic) and can become embedded in that fat tissue and persist.  

Neurological inflammation: These neurotoxins are particularly 

attracted to the lipids in the myelin sheath, which surrounds all the nerves in 

the body. Once they are absorbed into the myelin sheath, although they do not 

destroy it, they accumulate and can serve as chronic irritants to the underlying 

nerve. Likewise, the brain contains high fat content – 50% fat and 50% nerve. 

When these toxins are absorbed into fatty tissue of the brain, they can irritate 

nerve cells within the brain and impair brain function.  

Intracellular Bacteria and Toxins  

Several of these intracellular pathogens proliferate extremely slowly, 

in excess of months, years, or even decades. They gain access to the body's 

cells through an easy procedure and can remain for years.  

Step 1. Toxic build-up: Following exposure, the toxin is absorbed 

through the cell membrane and penetrates the cell. Our own cell membranes 

consist of two layers of fat (bilipid), which normally give extremely effective 

gatekeeper functions, allowing into the cell what should be allowed as a 

nutrient and repelling what should be rejected as a toxin. Though, because the 

pathogens also contain lipid molecules, they confuse the gatekeeper 

mechanism of cell membranes, penetrating the cell wall, and essentially 

hijacking the cell.  

Step 2. Immune reactions: The immune system is activated and tries to 

destroy or remove the toxins harbored within the cell, but regularly cannot do 

so. When the system cannot break up or destroy these microbes, inflammation 

results. As these efforts through the immune system become more and more 
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intense, action shifts from cellular immunity to antibody manufacture. This 

frantic immune action is often associated with the symptoms of autoimmune 

circumstances. 

Step 3. Attempts at detoxification: Neurotoxins are typically detoxified 

through the methylation pathway. This pathway involves numerous genetic 

strands that all coordinate to remove waste from within the cell, through the 

cell membrane, to move toxins back into the bloodstream.  

If toxins build up within the cell, the cell's function is diminished. 

These irritants can dysregulate the mitochondria, lowering power manufacture 

through the cell. No matter where the cell is situated in the body, there will be 

reduced function or even lack of function. If the toxic cells are stored in 

muscle tissue, that may be experienced as weakness, pain, or an array of 

symptoms resembling fibromyalgia. If the toxins have accumulated within the 

brain, that will make symptoms related to functional neurological deficits such 

as impaired memory, cognitive processing, and brain fog, as well as mood 

instability resulting in depression or anxiety. 

Initially these toxins do not damage the cells: they primarily 

compromise the function of cells. The function of whole systems may also be 

compromised, particularly systems that uphold homeostasis – the brain and 

nervous system, as well as the immune and endocrine systems and the gut. 

Ultimately, the neurotoxic disorders also result in inflammation. Though, 

before inflammation is apparent, there will be a compromise in function. 

Clinically, we often note this in retrospect, because several patients are able to 

compensate for the lack of function for a time, without any proof of 

inflammation.  

Progression of Neurotoxic Disorders  

In the past, Lyme-literate clinicians thought in conditions of a staged 

disease. Though, I have approach to consider that to think in conditions of 

detailed levels can be a distraction. When an initial acute infection is not fully 

resolved, neurotoxic illness can progress with tremendously varied 

presentation. That said there are two subsequent patterns of development that 

are noteworthy: rapid or gradual progression. 
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Rapid progression: Almost 15% of the patients whom I see appear to 

have some shape of genetic vulnerability to neurotoxins. In these patients, 

unresolved Borrelia or co-infections can evolve into a second level with 

intense emergent symptoms, which can become very debilitating within a year 

or two.  

Gradual progression: As several as 85% of my patients with 

unresolved Borrelia and neurotoxic infections tend to have circumstances that 

develop slowly in excess of years or even decades. For these patients, the 

infection is exacerbated much later in their lives, typically following some 

kind of catastrophic event that reduces or suppresses immune function. 

Immune suppression could be emotional, resulting from a divorce or the death 

of a loved one or could be primarily physical, such as an accident, an injury, a 

major infection, menopause, or andropause.  

The illness will take an individual course and presentation, influenced 

through the patient's genetics, co-morbidities, emotional stresses, and common 

stage of health. As a result, more dysfunction is observed in some people and 

less in others.  

Systemic Effects  

The typical characteristics of neurotoxic illness bear much in general. 

We now realize that to speak of Lyme disease in separation is in a sense 

simplistic, because these are shared mechanisms triggered through a number 

of similar toxins and pathways.  

Load dependent: Neurotoxic disorders tend to wear down the immune 

system due to their chronic attendance and persistent nature. If the patient's 

exposures are minor and the tick bite contained a weak strain of bacteria, the 

load is not great, and the immune system can basically fight it off. Though, if 

there is compromise in any of the immune mechanisms, additional 

opportunistic infections can develop. If one contracts Lyme first and then has 

a mold exposure, that mold is going to have a greater impact. When a patient 

has 3 sections Lyme and 3 sections mold, he or she is 6 sections sick.  

Neurologic effects: One of the commonalities of the neurotoxic 

pathogens is that they all produce some shape of toxin that affects the brain 
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and nervous system. Due to the nerve to fat ratio, there is a disproportionately 

greater effect on nerve tissue and the inflammation that they cause tends to be 

more exacerbated in the nervous system. 

Autoimmune Reactions  

The toxins trigger an inflammatory response, stimulating the release of 

both anti-inflammatory and pro-inflammatory cytokines, generated through 

the immune system in its attempts to restore balance and reduce inflammation. 

As the system becomes upregulated, that typically causes a greater 

predominance of pro-inflammatory cytokines and autoimmune symptoms. 

This is the immune system spinning out of manage – what would normally be 

a protective procedure becomes unproductive as the system becomes 

overwhelmed.  

The mainly successful bacteria shut down sure characteristics of 

immune function to assure their own survival and proliferation. In the case of 

Borrelia, the microbe can also cloak itself and effectively hide from the 

immune system. When these mechanisms are in play, the immune system may 

fail in its attempts to rid the body of the pathogens.  

Unluckily, it is the efforts of the immune system that result in the 

patient's symptoms, which may be diagnosed as an autoimmune condition. 

This is the misfiring of the immune system, in its attempts to trade with toxins 

or microbes, harbored within the body's cells. In cases of Hashimoto's, we 

consider that the immune system may be combating infection or toxins within 

the thyroid. In this excessive response, the immune system eventually targets 

normal tissue of the thyroid, creating an elevated antibody stage. I also 

consider that rheumatoid arthritis and even gluten intolerance can be caused 

through this kind of exacerbated immune reaction.  

When autoimmune disease is present, there can be value in reframing 

our view of immune function. If we focus on the challenge of combating these 

elusive stealth bacteria, we recognize the immune system as our ally. The 

system becomes our partner and one of the goals of patient care is to support 

immune function.  
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Laboratory Testing  

Disclaimer  

It is significant to indicate that this is basically a statement of my 

clinical experience and through no means reflects the broader picture. These 

observations are drawn from the patients seen in my practice. In addition, 

there can be local differences in the symptoms triggered and also differences 

from one subspecies of microbe to another. 

In the medical system, physicians are trained to diagnose primarily by 

laboratory testing. In information, without confirmative lab results, a doctor is 

on shaky ground to create a diagnosis. That has been a major problem with 

Lyme disease, since to date there have not been any laboratory tests that are 

totally conclusive. Currently we have testing for fewer than 5% of the 

neurotoxic pathogens that have been recognized through researchers. 

Today, antibody testing is the gold average for Lyme and the 

coinfections. Since antibody stages vary based on the relative severity of the 

infection and the length of time that the patient has been infected, they can 

serve as a good marker. Though, they are not a direct measure of the 

organism, but rather an indication of the body's response to the organism. 

Antibodies have been recognized for Babesia, Bartonella, Ehrlichia, and 

Mycoplasma, but there are a surprising number of subspecies, and more are 

recognized every year. 

State of the Testing  

In conditions of Babesia, we have the skill to test for two Babesia 

organisms, but more than 100 strains have currently been recognized. For 

Bartonella, there are tests for two strains, although at least 26 have been 

recognized. For Mycoplasma, there is only one test at this time, although 

hundreds of strains of Mycoplasma have been recognized. Note that it takes 

years to develop a single test for a pathogen, and the researchers are 

discovering these microbes so quickly that the lab assessments cannot stay up.  

Literally hundreds of intracellular bacteria have been recognized 

through the researchers, with several strains and tremendous species variety 

within these pathogen clusters. Currently in the literature, the mainly reliable 
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source of information is the veterinarians, who are tracking the subspecies of 

Bartonella. Essentially, we are studying that these micro toxic pathogens are 

much vaster than we ever imagined. 

Cultures  

Lab cultures are measured the mainly reliable shape of testing in the 

infectious disease society. Though, culturing Borrelia bacteria has proven 

extremely hard and extremely expensive. Consequently, there has not been a 

commercially accessible culture, and therefore Lyme diagnosis and treatment 

have had minimal importance in the scientific society, because there is no 

confirmatory testing. In information, a range of tests have been urbanized, but 

they have also fallen short because there are so several spirochetes in the body 

that are nonpathogenic. The tests have not been able to differentiate a 

nonpathogenic spirochete from the pathogenic Borrelia spirochete. In 

conditions of testing for other sources of neurotoxic illness, much of the 

testing for molds, petrol-based chemicals, and heavy metals is also unreliable. 

The good news is that within the past five months, the Advanced Systems Lab 

has urbanized a culture test for Borrelia by serum. The new test, which costs 

less than $600, involves DNA sequencing.  

Chemicals  

Urinalysis is accessible for chemicals, but the clinician necessity have 

a strong suspicion of which chemical to test for, because each test is specific 

to a scrupulous chemical. Otherwise we are looking for a needle in a haystack. 

There are several thousands of petrol-based chemicals in the environment, so 

although there are panels of tests accessible for chemicals, unless the clinician 

has a strong suspicion of the probable exposure, there is no method to identify 

it. 

Heavy Metals  

We do have good laboratory testing for metals, in the shape of 

challenge testing by oral or IV chelating mediators, collecting urine in excess 

of 6 hours. Hair analysis can be done, but is less specific. 
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Environmental Relative Moldiness Index (ERMI)  

In conditions of mold, we do not have a good test to evaluate stages of 

mold within the body: we can measure mold antibodies, but these tend to be 

variable. Though, there is an effective test to evaluate mold within the house: 

the ERMI test. This assay is an evaluation of dust in the house and has been 

establish to be an extremely accurate measure of the stage of mold in the 

house environment. 

Western Blot Antibody Testing  

Antibodies have been recognized for Borrelia, Bartonella, Babesia, 

Ehrlichia, and Mycoplasma. Although the antibodies are not a direct measure 

of the organism, they do reflect the body's response to the organism.  Public 

health departments use the western blot antibody test to confirm that a patient 

is Lyme/Borrelia positive or negative. This test has been the gold average, so 

it is significant to point out that not all western blots are equal. Integrative 

practitioners have relied on IGeneX for highly accurate and comprehensive 

testing, including the western blot, which IGeneX has refined to be much more 

accurate. Commercial western blot testing provided through LabCorp, Quest, 

and other labs tends to be less accurate. Though, the mainstream medical 

society appears to discount IGeneX because it has so several positive test 

results. If one goes to Kaiser with an IGeneX positive, it will not accept the 

test result. For the record, IGeneX has passed the mainly stringent laboratory 

evaluations through the mainly stringent regulatory agencies. These 

assessments always illustrate a high stage of statistical significance and 

accuracy, confirmed in double-blind evaluations.  

Frylab Antibody Testing  

The Frylab, directed through Stephen Fry, is doing extremely good job 

in developing antibody testing, which uses blood smears and seems for 

elements in the blood that can be suggestive of Bartonella and Mycoplasma. 

Fry's job comprises testing by many dissimilar staining techniques. 
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PCR Testing  

PCR testing is provided through IGeneX and other labs as well. PCR 

can be extremely accurate, providing an evaluation based on presently a few 

pieces of the genetic material of pathogens such as Borrelia or the 

coinfections. We do have PCR profiles on these microbes. The challenge is 

that the DNA of the pathogen necessity is present in that specific blood 

example for the test to be positive, so there are several false negative tests as a 

result of PCR. Though, when a PCR is positive, that is a highly accurate result. 

Evaluation of Cytokine Stages  

Neuroscience Laboratories has an extremely motivating test that 

evaluates cytokine stages associated with Borrelia, so the test is only for 

Borrelia. The lab cross-references antibody action with elevated cytokine 

stages. Again, this is not a direct measure of the bacteria, but it can serve as a 

fingerprint indicating that the bacteria are present because it identifies the 

specific cytokines that are elevated.  

Immune Fluorescent Testing  

IGeneX also has a useful immune fluorescence test that involves 

staining the blood. If there is even a minute piece of genetic material in that 

blood, it will stain with a fluorescent illumination. The lab is able to image 

that fluorescent illumination and identify the organism as present or not. 

Fluorescent Immune Sensitivity  

Fluorescent immune sensitivity is now accessible for Bartonella and 

Babesia. Although this is a motivating test, it has limitations. As an analogy, 

think of sitting on a lake in a boat with a bucket. If one dips the bucket into the 

water, and there are fish in the bucket, clearly there are fish in the lake. 

Though, the key question is, if there are no fish in the bucket, does this mean 

that there are no fish in the lake? 

CD-57  

LabCorp is the one lab that does a good CD-57. It is worth mentioning 

that in the past clinicians have tracked Lyme by the CD-57 (natural killer cell 
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receptors on the surface of the lymphocytes). There can be some usefulness in 

this test, but again, it is limited because it is an indirect marker. It can be 

correlated with symptoms as a marker of how well the innate immune system 

is functioning. Though, we are realizing that there are other factors that can 

affect the CD-57, so it is not a definitive test for Lyme. Although this test 

apparently designates Borrelia, it is possible that these markers also reflect the 

attendance of sure viruses and perhaps even mold. Consequently, the CD-57 is 

not totally conclusive, but can give another aspect of the picture. 

Indirect Events of Borrelia  

There are a number of tests which use markers in the blood that serve 

as common indicators of inflammation, based on the job of Richie Shoemaker, 

MD. These markers can be useful in determining whether the inflammation is 

being caused through a neurotoxin. The tests do not differentiate the source, 

but because neurotoxins have similar mechanisms of action, they also affect 

sure lab values in conditions of inflammation or dysregulation of the body's 

systems, particularly in relation to the immune, endocrine, and nervous 

systems. These tests contain: 

 Evaluation for complement components 3a and 4a 

 MSH (melanocyte-stimulating hormone)  

 VEGF (vascular endothelial growth factor) 

 MMP9 (matrix metallopeptidase)  

Ultimately, testing depends on cost. It becomes extremely expensive to 

perform the lab job, so the choice of testing depends on the patient's funds. 

Clinicians certainly welcome all the information that they can get.  

Symptom Patterns  

Our goal as practitioners is to accumulate as much information as 

possible concerning the health of the individual patient who sits in front of us. 

Identification of symptom patterns associated with the attendance of specific 

pathogens can be useful in developing a hypothesis. These patterns are also 

helpful in testing that hypothesis with a challenge protocol.  
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The series of symptom presentations provided here are common, 

because every patient will be a small dissimilar in relation to how he or she 

manifests symptoms. Each patient's symptoms will reflect that individual's 

genetic vulnerabilities and health history. In my own practice, I use the 

following procedure to develop and assess patients.  

 Gather as much information as possible: take a detailed history, inquire 

key questions, perform a physical exam, and evaluate all relevant lab 

jobs.  

 Make a hypothesis concerning the presumed pathogen.  

 Challenge the patient with a therapeutic intervention that is as specific 

as possible to the suspected pathogen, creation note of aggravated 

symptoms if the hypothesis is correct.  

 Evaluate the patient's response to the therapeutic challenge.  

 Moderate the challenge dosage to minimize discomfort to the patient. 

Borrelia   

Borrelia burgdorferi is the specific bacterial spirochete associated with 

Lyme disease. It is significant to treat acute Borrelia infections aggressively 

with antibiotics before they deepen and compromise immune function, 

enabling other opportunistic infections. 

 Transmission: mainly general tick-borne disease in North America; 

several species worldwide 

 Major symptoms: fatigue, pain, immune suppression 

 Exhaustive fatigue, achiness, poor stamina 

 Insomnia, non-restorative sleep 

 Moderate to severe joint pain or sore muscles 

 Frequent severe headaches, disabling memory troubles, poor 

concentration, ADHD  

 Depression, anger, overwhelm, panic, or bipolar syndrome 

 Minor injuries that can take months to heal 

 For 85%, varied symptoms that develop slowly in excess of a era of 

years 
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 For 15%, neurologic symptoms resembling multiple sclerosis, 

Parkinson's, dementia, or Alzheimer's 

Bartonella  

In a patient with Bartonella, pain is approximately always the primary 

symptom: predominant complains are joint pain and headaches. Bartonella 

settles in the joints with pain that tends to migrate, affecting dissimilar joints at 

several times. This pain is regularly mistaken for arthritis in its intensity. 

Headaches, which are often severe, range from sharp piercing pain to dull 

occipital pain. Typically other neurotoxic infections (Babesia, Ehrlichia, and 

Mycoplasma) tend to penetrate deep within the body. In contrast, Bartonella 

tends to linger on the surface and causes symptoms involving the skin and 

mucus membranes. When a patient presents with chronic pain, headaches, 

swollen lymph nodes, and sore throat, consider Bartonella. 

 Transmission: cats (cat scratch or a bite), tick bites 

 Clinical prevalence: the mainly regularly observed co-infection 

 Primary complaint: pain, particularly joint pain or headaches 

 Cognitive, memory, and mood troubles, but not as extreme as Babesia  

 Hot and feverish, although actual temperature is often normal 

 Can cause swollen lymph nodes and congested lymphatic system; sore 

throat 

 Acne-like skin lesions, skin streaking  

 Neuropathy involving the feet, particularly the toes 

 Pain, burning sensations, or discomfort on the soles of the feet 

 Can involve the liver and spleen; may elevate liver enzymes slightly 

Babesia  

Babesia can cause emotional symptoms that resemble every diagnosis 

in the DSM-IV due to inflammation of the brain. Another classic symptom of 

Babesia is dysfunction of the autonomic nervous system with symptoms such 

heart palpitations (which are not a problem of the heart but due to autonomic 

regulation of the heart) or shortness of breath (which is not a problem of the 
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lungs, but due to oxygen saturation stages). As a clinician, I do not rely on any 

one symptom. These are symptom patterns, so when a patient is diagnosed 

with carpel tunnel and also has severe brain fog, mood instability, and night 

sweats, then I begin thinking in conditions of Babesia. 

 Transmission: tick bites, mosquito bites in Asia and Africa, blood 

transfusions 

 Anecdotal/clinical prevalence: the co-infection second to Bartonella; 

when caused through a tick bite, Babesia and Bartonella tend to happen 

jointly  

 Primary complaints: cognitive and memory troubles; mood and 

emotional instability 

 Depression, anxiety, panic disorder, OCD, ADD 

 Racing irregular heart rate 

 Malaria-like symptoms: severe chills, fever, sweats, disoriented 

thinking 

 Drenching night sweats or even day sweats 

 Sudden symptoms of intense flu that can last weeks to months 

 Carpal tunnel in the wrists or neuropathy in the hands or feet 

 Hepatomegaly and/or splenomegaly 

Ehrlichia  

 Primary symptoms: any neurological sensation in the extremities 

 Sciatica, numbness, tingling paresthesia, burning 

 Less involvement in the brain 

Mycoplasma  

In cases of Mycoplasma, fatigue is pervasive, resulting in a sense of 

total exhaustion. All the neurotoxic circumstances cause non-restorative sleep, 

but debilitating fatigue is a hallmark of Mycoplasma. These disorders also 

regularly cause inflammation of the fascia (which wraps every muscle in the 

body), resulting in chronic muscular pain, or aching. In sum, if the patient is 
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utterly exhausted with symptoms of joint pain, tender fascia, or skin irritations, 

consider Mycoplasma. 

 Primary symptom: extreme, debilitating fatigue  

 Fibromyalgia-like pain or symptoms: muscular pain or aching 

throughout the body 

 Joint pain; tight shoulders or tight hips 

 Inflammation or involvement of the lungs 

 Symptoms involving the skin or mucus membranes 

Challenge Testing  

We have an increased index of suspicion of neurotoxic illness when 

the patient's symptoms are predominantly neurologic, and have not responded 

to treatment, with symptoms that could contain pain and involve multiple 

organ systems. If we have made the determination that this patient could have 

a neurotoxin condition, we require hypothesizing which of these pathogens is 

likely to be dominant (which has the immune system's attention at the 

moment). The response of the immune system will be reflected in the patient's 

symptomatic presentation. Developing a hypothesis involves pattern 

recognition, connecting the dots flanked by signs and symptoms that would 

otherwise appear unrelated. Once we have urbanized a hypothesis, we test the 

theory with a challenge protocol. The challenge agent selected is an antibiotic, 

antimicrobial, botanical, or homeopathic remedy that has been shown to 

reduce symptoms associated with that scrupulous pathogen. The therapeutic 

variable could contain one of the following: 

 A prescription antibiotic or antimicrobial 

 Herbal product or formula that is sensitive and specific sufficient to 

elicit a predictable patient response 

 A homeopathic noosed specific to the microbe 

 

NOISE INDUCED HEARING LOSS  
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Noise-induced hearing loss (NIHL) is an increasingly prevalent 

disorder that results from exposure to high-intensity sound, especially in 

excess of an extensive era of time. 

Account  

NIHL is a preventable hearing disorder that affects people of all ages 

and demographics. 

Mechanism  

NIHL occurs when too much sound intensity is transmitted into and 

through the auditory system. An acoustic signal from a power source, such as 

a radio, enters into the external auditory canal, and is funneled through to the 

tympanic membrane (eardrum). The tympanic membrane acts as an elastic 

diaphragm and drives the ossicular chain of the transitional ear system into 

motion. Then the transitional ear ossicles transfer mechanical power to the 

cochlea through method of the stapes footplate hammering against the oval 

window of the cochlea. This hammering causes the fluid within the cochlea 

(perilymph and endolymph) to push against the stereo cilia of the hair cells, 

which then transmit a signal to the central auditory system within the brain. 

When the ear is exposed to excessive sound stages or loud sounds in excess of 

time, the over stimulation of the hair cells leads to heavy manufacture of 

reactive oxygen species, leading to oxidative cell death. In animal 

experiments, antioxidant vitamins have been established to reduce hearing loss 

even when administered the day after noise exposure. They were not able to 

fully prevent it. 

 Some of the abnormalities contain metabolic exhaustion of the hair 

cells, structural changes and degeneration of structures within the hair 

cells, morphological changes of the cilia, ruptures of cell membranes, 

and complete degeneration and loss of hair cells, neural cells, and 

supporting cells. 

NIHL is so the consequence of over stimulation of the hair cells and 

supporting structures. Structural damage to hair cells (primarily the outer hair 
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cells) will result in hearing loss that can be characterized through an 

attenuation and distortion of incoming auditory stimuli. 

Kinds  

The ear can be exposed to short periods in excess of 120 dB without 

permanent harm — albeit with discomfort and perhaps pain; but extensive 

term exposure to sound stages in excess of 80 dB can cause permanent hearing 

loss. There are two vital kinds of NIHL: 

 NIHL caused through acoustic trauma and 

 slowly developing NIHL. 

Acoustic Trauma  

NIHL caused through acoustic trauma refers to permanent cochlear 

damage from a one-time exposure to excessive sound pressure. This shape of 

NIHL commonly results from exposure to high-intensity sounds such as 

explosions, gunfire, a big drum hit loudly, and firecrackers. 

Slowly Developing NIHL  

Slowly developing NIHL refers to permanent cochlear damage from 

repeated exposure to loud sounds in excess of an era of time. Unlike NIHL 

from acoustic trauma, this shape of NIHL does not happen from a single 

exposure to a high-intensity sound pressure stage. Slowly developing NIHL 

can be caused through multiple exposures to any source of excessive volume, 

such as house and vehicle stereos, concerts, nightclubs, excessive noise in the 

workplace, and personal media players. The U.S. Department of Labor‘s 

Occupational Safety and Health Management (OSHA) states that exposure to 

85 dB(A) of noise, recognized as an exposure action value, for more than eight 

hours per day can result in permanent hearing loss. Since decibels are based 

on a logarithmic level, every augment of 3 decibels SPL results in a doubling 

of intensity, meaning hearing loss can happen at a faster rate. So, slowly 

developing NIHL occurs from the combination of sound intensity and duration 

of exposure. 
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Both NIHL caused through acoustic trauma and slowly developing 

NIHL can often be characterized through a specific pattern presented in audio 

logical findings. NIHL is usually observed to affect a person‘s hearing 

sensitivity in the higher frequencies, especially at 4000 Hz. "Noise-induced 

impairments are usually associated with a notch-formed high-frequency sensor 

neural loss that is worst at 4000 Hz, although the notch often occurs at 3000 or 

6000 Hz, as well". Doctoral students at the University of Iowa have termed 

this notch, specific to a noise-induced etiology, a "muna." The symptoms of 

NIHL are usually presented equally in both ears. Not all audiological results 

from patients with NIHL match the account. Often a decline in hearing 

sensitivity will happen at frequencies other than at the typical 3000–6000 Hz 

range. Variations arise from differences in people‘s ear canal resonance, the 

frequency of the harmful acoustic signal, and the length of exposure. As 

harmful noise exposure continues, the commonly affected frequencies will 

broaden and worsen in severity. "NIHL usually occurs initially at high 

frequencies (3, 4, or 6 kHz), and then spreads to the low frequencies (0.5, 1, or 

2 kHz)". 

Prevention  

NIHL can easily be prevented through the use of some of the mainly 

easy, widely accessible, and economical apparatus. This comprises but is not 

limited to ear protection (i.e. earplugs and earmuffs), education, and hearing 

conservation programs. Earplugs and earmuffs can give the wearer with at 

least 5 to 10 dB SPL of attenuation. Just as to a survey through Lass, 

Woodford, C. Lundeen, D. Lundeen and Everly-Myers (1987), which 

examined high school students‘ attitudes and knowledge concerning hearing 

safety, 66% of the subjects accounted a positive response to wearing hearing 

protection devices if educated in relation to the NIHL. Unluckily, more often 

than not, individuals will avoid the use of ear protection due to 

embarrassment, lack of comfort, and reduced sound excellence. 

 Though, the effectiveness of hearing protection programs is hindered 

through poor compliance in the use of hearing protection devices due 

to communication difficulties, comfort issues, individuals‘ attitudes in 



89 | P a g e  
 

relation to the protecting themselves from noise-induced hearing loss, 

and individuals‘ perceptions in relation to the how others who do not 

use hearing protection will view them if they choose to use hearing 

protection. 

Hearing Loss in the Workplace  

In relation to the 30 million workers are exposed to hazardous noise, 

with an additional 9 million exposed to solvents and metals that put them at 

risk for hearing loss. Occupational hearing loss is one of the mainly general 

occupational diseases. 49% of male miners have hearing loss through the age 

of 50. Through the age of 60, this number goes up to 70%. The following is a 

list of occupations that are mainly susceptible to hearing loss: 

 Agriculture 

 Mining 

 Construction 

 Manufacturing 

 Utilities 

 Transportation 

 Military 

 Musicians 

 Orchestra conductors 

Hearing Loss for Musicians  

Musicians, from classical orchestras to rock clusters, are exposed to 

high decibel ranges. Some rock musicians experience noise-induced hearing 

loss from their music, and some studies have establish that "symphonic 

musicians suffer from hearing impairment and that the impairment might be 

ascribed to symphonic music." 

Music-induced hearing loss is still a controversial topic for hearing 

researchers. While some studies have shown that the risk for hearing loss 

increases as music exposure increases, other studies establish small to no 

correlation flanked by the two. Experts at the 2006 "Noise-Induced Hearing 

Loss in Children at Job and Play" Conference agreed that further research into 
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this field was still required before creation a broad generalization in relation to 

the music-induced hearing loss. Given the long research suggesting that 

industrial noise exposure can cause sensor neural hearing loss a link flanked 

by hearing loss and music exposures of similar stage and duration (to 

industrial noise) appears highly plausible. Determining which individuals or 

clusters are at risk for such exposures may be a hard task. Recent research 

suggests that despite concerns in relation to the proliferation of personal music 

players, that in information discos, concerts and live music events may be 

more hazardous to youth's hearing. 

Workplace Standards  

The Occupational Safety and Health Management (OSHA) describe 

standards for occupational noise exposure in articles 1910.95 and 1926.52. 

OSHA states that an employer necessity implement hearing conservation 

programs for employees if the noise stage of the workplace is equal to or 

above 85 dB(A) for an averaged eight-hour time era. OSHA also states that 

"exposure to impulsive or impact noise should not exceed 140 dB peak sound 

pressure stage". The United States Department of Protection (DoD) instruction 

605512 has some differences from OSHA 1910.95 average, for instance, 

OSHA 1910.95 uses a 5 dB swap rate, and DoD instruction 605512 uses a 3 

dB swap rate. 

 Hearing conservation programs in the workplace and in the common 

population seek to augment compliance and effectiveness of hearing 

protection protocols through audiometric screening tests and education 

on the dangers of noise exposure. 

Employees are required to wear hearing protection when it is 

recognized that their eight-hour time weighted average (TWA) is above the 

exposure action value of 90 dB. If subsequent monitoring shows that 85 dB is 

not surpassed for an eight-hour TWA, the employee is no longer required to 

wear hearing protection. 

In the European Union, directive 2003/10/EC mandates that employers 

shall give hearing protection at noise stages exceeding 80 dB(A), and that 
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hearing protection is mandatory for noise stages exceeding 85 dB(A). Both 

values are based on 8 hours per day, with a 3 dB swap rate. 

Mitigation  

For people livelihood with NIHL, there are many management options 

that can improve the skill to hear and effectively communicate. Management 

programs for people with NIHL contain counseling and the use of hearing aids 

and FM systems. With proper amplification and counseling, the prognosis is 

excellent for people with NIHL. The prognosis has improved with the recent 

advancements in digital hearing aid technology, such as directional 

microphones, open-fit hearing aids, and more advanced algorithms. Annual 

audiological evaluations are recommended to monitor any changes in a 

patient‘s hearing and to vary hearing-aid prescriptions. 

There is proof that hearing loss can be minimized through taking 

megadoses of magnesium for a few days, starting as soon as possible after 

exposure to the loud noise. A magnesium-high diet also appears to be helpful 

as an NIHL-preventative if taken in advance of exposure to loud noises. 

Consuming sizable amounts of magnesium can be potentially harmful, so this 

treatment should be followed with caution. There are currently no medical 

options for NIHL from noise-exposure which occurred more than a week 

previously. Though, current research for the possible use of drug and genetic 

therapies seem hopeful. 

 

DERMATOLOGICAL CONDITIONS  
Diseases of the skin symbolize a major proportion of occupational 

diseases. A wide diversity of mediators encountered in the workplace may 

cause injury, irritation, sensitization, infection, discoloration, or other changes 

in the skin of the exposed worker. Some mediators induce cancerous changes 

in the skin. The term occupational dermatomes comprise all of these 

abnormalities of the skin resulting directly from, or aggravated through, the 

job environment. Other Work safe Australia Guides that should be used in 

conjunction with this publication contain: 

 Atmospheric Contaminants; 
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 Solvent Vapor Degreasing; 

 Electroplating; and 

 Diseases Acquired from Animals. 

The Structure and Function of the Skin  

The skin is the protective covering of the body. It prevents loss of body 

constituents and restricts entry of noxious or unwanted chemical, physical, or 

biological mediators. Though, because of the big surface region of the skin, it 

can be a significant route of entry of toxic substances to the body. The skin 

consists of two separate layers, the epidermis, and the dermis. The outer layer 

of the epidermis is a flexible, thin, semi- transparent layer of dead cells firmly 

dovetailed jointly. It has the thickness of a sheet of paper and is recognizable 

as the tissue covering a blister caused through heat or friction. It is constantly 

being worn absent and being replaced through the growth and differentiation 

of the deeper layer of livelihood cells. The cells of the epidermis contain the 

similar tough, fibrous protein (keratin) which shapes the major component of 

hair and nails. It imparts the following attributes to the skin: 

 Physical toughness; 

 Restricted permeability to water and electrolytes; and 

 Resistance to corrosive chemicals. 

The deeper portion of the skin, the dermis, is a felt work of fibrous and 

elastic tissue in a gel-like substance. Within the dermis are embedded hair 

follicles, sebaceous glands, and sweat glands. Where the dermis and epidermis 

meet, the dermis shapes a series of cone-formed elevations which jut up into 

the overlaying epidermis. Their form promotes the sharing and function of the 

blood vessels and nerve endings beneath the epidermis. The blood flow 

through the skin varies in response require to conserve or lose body heat and 

the nerve endings perceive sensations of touch, pain, temperature and 

pressure. The hair follicles and their emergent hairs give a passage to the skin 

surface for sebum, an oily secretion of the sebaceous glands. The sweat glands 

and the sweat produced through them give the means to dissipate body heat, as 

required, through evaporative cooling on the skin surface. The skin is 

sheltered with an oily film derived mostly from the secretions of the sebaceous 
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glands and the epidermis itself. It keeps the skin supple and helps to protect 

the skin from water and water soluble chemicals. 

Identification  

Chemical mediators often act as primary irritants, that is, they directly 

affect the exposed skin. Strong irritants (which may also be corrosives), such 

as nitric acid and sodium hydroxide (caustic soda), cause changes in the skin 

quickly, while mild irritant s, such as alcohol and soap, may take many days to 

produce effects. Several mediators can sensitize the skin through altering the 

skin's reactivity through stimulating allergic responses so that even a slight 

subsequent exposure to the agent may cause allergic manifestations in the 

skin. 

‗Dermatitis‘ is a common term used to describe any inflammation of 

the skin. The term ‗get in touch with dermatitis‘ describes those circumstances 

which result from direct get in touch with of the skin with external mediators. 

‗Irritant get in touch with dermatitis‘ defines circumstances where only that 

section of the skin contacted through the external agent becomes inflamed. 

‗Allergic get in touch with dermatitis‘ results from skin get in touch with a 

sensitizing agent which stimulates an allergic response. ‗Photo contact 

dermatitis‘ describes any response to an agent which occurs only in the 

attendance of sure wavelengths of light. Dermatitis may also happen 

independently of the direct power of an external agent. In this event the 

inflammation is termed endogenous. Although endogenous skin diseases are 

rarely caused initially through occupational factors, they may be aggravated 

through exposure to several mediators in the workplace. For instance, eczema 

may be aggravated at job through get in touch with irritants. 

In irritant get in touch with dermatitis, the earliest transform produced 

is limited to the region of get in touch with the irritant. There may be redness, 

swelling and blistering of the skin surface, then formation of scales and crusts. 

After sustained irritation, the skin becomes thickened, has a firm leathery feel, 

and later becomes roughened with spotty regions of pigmentation. The 

appearance of allergic get in touch with dermatitis is usually similar to that of 

irritant get in touch with dermatitis. Desensitization to get in touch with 



94 | P a g e  
 

allergens (sensitizing mediators) is rarely, if ever, possible. Though, if get in 

touch with the offending agent is totally avoided, successful resolution of 

allergic get in touch with dermatitis may be achieved. 

Health Hazards  

When considering the hazards associated with any workplace, it is 

essential to understand the connection flanked by ‗hazard‘, ‗exposure‘, and 

‗risk‘. ‗Hazard‘ is the potential for an agent or procedure to do harm. ‗Risk‘ is 

the likelihood that an agent will produce injury or disease under specified 

circumstances. Health effects can only happen if a worker is actually exposed 

to the hazard. The risk of injury or disease usually increases with the duration 

and frequency of exposure to the agent, and the intensity/concentration and 

toxicity of the agent. Toxicity refers to the capability of an agent to produce 

disease or injury. The evaluation of toxicity takes into explanation the route of 

exposure and the actual concentration of an agent in the body. 

Predisposition to Skin Diseases  

Although there is currently no effective method of determining which 

individuals will develop skin diseases, in common, those people with: 

 Fair skin are more readily affected through sunlight and some chemical 

irritants; 

 Arid skin have decreased resistance to friction and pressure and less 

tolerance to fat-solvent chemicals (which remove protective oils from 

the skin); 

 Greasy skin are more apt to develop infected hair follicles, blackheads, 

acne and chloracne, but have a greater tolerance to solvents such as 

naphtha, turpentine and trichloroethylene; and 

 A tendency to sweat excessively is susceptible to heat rash. 

The following predisposing factors may power the development of 

skin diseases: 

 Poor personal hygiene; 

 The attendance of other skin diseases; and 

 Any injury which breaks the skin surface. 
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Hazards  

The hazards which may cause or contribute to the incidence of 

occupational dermatoses contain: 

 Chemical mediators - a big number of organic and inorganic 

substances, as solids, liquids or gases, a few of which may be 

carcinogenic for the skin; 

 Physical mediators - mechanical effects, heat, cold, water, relative 

humidity, and sunlight and other shapes of radiation which may be 

carcinogenic for the skin; and 

 Biological mediators - bacterial, viral and fungal infections, parasite 

infestations, plants and plant products. 

Chemical Mediators  

Strong Irritants and Corrosives  

Chemical corrosives are irritants that are so strong that they produce 

immediate destruction of the skin. They contain hydrofluoric and chromic 

acid, strong solutions of hydrochloric, nitric and sulphuric acid, strong 

ammonia and sodium hydroxide (caustic soda) solutions, chloride of lime and 

phenol. Other strong irritants contain corrosive organic acids, corrosive salts, 

reducing mediators, petroleum oils, solvents, tar and pitch. 

Irritants  

Chemical irritants which may not have an apparent and immediate 

destructive effect, but which may damage the skin after sustained exposure, 

contain kerosene, turpentine, inorganic mercury, photographic developers, 

dilute formalin solutions, soaps, detergents and cutting oils. 

Organic Solvents  

Organic solvents are widely used and commonly cause skin irritation. 

They remove the oily barrier from the skin, causing it to become arid and 

cracked. In the middle of workers exposed to organic solvents are painters 

who use turpentine, toluene, or xylene as thinners; those occupied in 

degreasing operations; arid cleaners; those employed in paint, plastics, rubber 
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or textile manufacturing; electricians; photographers and printing workers; and 

plumbers by glues. 

Oils and Related Liquids  

Oil dermatitis is an important occupational skin disease. The typical 

result in machinists and allied trades people exposed to oils is the formation of 

blackheads (caused through blockage of the hair follicles), particularly on the 

forearms and the back of the hands. These may become infected and inflamed. 

Soluble cutting oils and synthetic coolants are alkaline and have a soap-like 

action which causes defeating and irritation of the skin. 

Other Damaging Substances  

Cement is an extremely general cause of occupational dermatitis, 

through the combined effects of abrasive materials, alkali, water, and cobalt 

and chromium salts. Chlorinated hydrocarbons such as chloronaphthalenes, 

chlorodiphenyls and chlorotriphenyls may produce chloracne, a severe shape 

of acne. 

Chemical Sensitizers  

The following sensitizing mediators are general causes of allergic get 

in touch with dermatitis: 

 Chromium, nickel and cobalt salts; 

 Azo-dyes, aniline and other dyes; 

 Dye intermediates; 

 Epoxy and other synthetic resins; 

 Formaldehyde; 

 Additives in soaps, detergents and oils; 

 Natural resins; 

 Some pesticide substances; 

 Photographic developers; 

 Rubber compounds (including those in some rubber gloves); 

 Several substances in plant and animal products; and 

 Chemicals in some medications and anesthetics. 
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Skin sensitivity to nickel is commonly acquired from earrings, costume 

jewellery, watch bands, bracelets, buttons and buckles on clothing. Nickel 

dermatitis may be induced in industry from get in touch with unexpected 

sources such as metal trays, counters and apparatus. Hairdressers have been 

establish to have a high incidence of nickel allergy, and are also exposed to 

several other irritating substances. 

Chemicals that Both Irritate and Sensitize the Skin  

Chromium and its Salts  

The salts of chromium irritate and sensitize the skin. Little amounts of 

chromium or cobalt contained in cement cause irritation and sensitization, and 

the alkali in cement is an irritant. Due to these combined effects, bricklayers, 

structure workers and cement workers have the highest incidence of 

occupational get in touch with dermatitis. Chrome ulcers on the skin of the 

hands, forearms and feet may happen in workers in the electroplating industry. 

Perforation of the nasal septum may happen with severe exposures to chrome 

contained in dusts or mists. Sensitivity to chromium may develop in chromium 

platers, tanners, ink makers, dye makers, lithographers, photoengravers, 

photographers, paper hangers, aircraft workers and welders. 

Other Chemicals  

Several resins and adhesives are skin irritants and sensitizers. Get in 

touch with dermatitis commonly follows exposure to glues, rubber adhesives 

and adhesives formulated with acrylic and epoxy resins. Epoxy resins, 

particularly those containing Bisphenol A, are powerful skin sensitizers likely 

to affect a high proportion of people working with them unless the greatest 

care is taken. The amine hardeners used to cure epoxy resins are also powerful 

skin sensitizers. Isocyanates used in the manufacture of flexible and rigid 

foams (polyurethane) also irritate and sensitize the skin. 

Arsenic trioxide may be present in important amounts in the flue dusts 

associated with gold and copper ore smelting. This substance is both a 

sensitizer and an irritant. In the attendance of sweat, abrasions or wounds, it 

will readily promote ulceration of the skin. Acrylic materials, for instance, 

methyl methacrylate and urethane monomers, have been responsible for cases 

of allergic get in touch with dermatitis in the printing industry. 
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Fibreglass Products  

Polyester resins, widely used in the structure of fibreglass boats, may 

cause dermatitis from get in touch with the resin itself or from catalysts, 

plasticizers or accelerators. Fibrous glass spicules from sanding may become 

embedded in the worker's skin, causing irritation. Though, mainly of the 

occupational dermatoses in fibreglass boat structure are the result of the 

irritant effects of the solvents, particularly styrene and ketones, which are 

significant components of the polyester resin system. 

Carcinogenic Substances  

Occupational skin cancer can result from exposure to a range of 

chemicals. The chemical mediators mainly commonly responsible for 

occupational skin cancer are the polycyclic hydrocarbons establish in tar, 

pitch, shale and mineral oils or in their distillation products, or in derivatives 

such as creosote. Coal tar hydrocarbons cause skin cancer much more 

regularly than petroleum hydrocarbons. Sure occupational exposures to 

arsenic or arsenic-based compounds may cause skin cancer, as may 

overexposure to ionizing radiation or X-rays. In all cases, an extensive latent 

era precedes the appearance of skin tumors. 

Physical Mediators  

Mechanical Effects  

Mechanical effects result from friction, accidental injury and pressure. 

They vary from an easy corn to a severe laceration or contusion. Calluses 

occurring at the points of greatest pressure are general in workers who 

habitually use hand-held apparatus. Mechanical injuries may contribute, in 

some occupations, to the development of skin infections and chemically- 

induced dermatitis. Mechanical effects can greatly augment the damage 

caused through chemical irritants. 

Heat, Cold and Humidity  

Heat can cause burns and scalds, prickly heat and increased sensitivity 

to chemicals. Sweat retained beneath protective clothing, nylon, or drip-arid or 
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glazed cotton garments can soften the skin and favor the occurrence of 

dermatoses. Cold injuries to the skin contain chilblains and, if associated with 

damp or wet circumstances, may produce trench foot in extreme cases. 

Circumstances of low humidity, which may happen in air conditioned 

workplaces, are a significant cause of dermatitis, through drying out of the 

skin. 

Water  

Prolonged get in touch with water and other solutions softens and 

weakens the skin. Intermittent exposure to water, with intervening periods of 

dryness, often produces an arid skin. Soaps and detergents remove the outer 

oily film of the skin, leading to dryness and cracking as water is lost from the 

skin surface. The use of moisturizers helps counteract these effects. 

Sunlight and other Radiation  

Ultraviolet radiation with wavelengths flanked by almost 200 and 380 

nm causes several effects ranging from sunburn to skin cancer. The shorter the 

wavelength the more severe the effect. Note: The range of wavelengths visible 

to the human eye is from in relation to the 380 nm to 780 nm. One nanometre 

(nm) is equal to one thousand-millionth of a meter. Outdoor workers, such as 

farmers, sailors, construction workers and fishermen, are exposed to 

wavelengths of from 290 to 320 nm from the sun (solar radiation). 

As they get older, these workers are prone to develop arid adherent 

scales on the skin, solar keratoses or several kinds of skin cancer. Statistically, 

Australia displays the highest incidence of skin cancer in the world. The 

incidence is rising, and the following factors can power the risk of developing 

ultraviolet radiation related skin circumstances: 

 Outdoor workers, particularly in northern Australia, are at risk of 

developing skin cancer; 

 Exposure to sunlight throughout the transitional of the day can be 

particularly hazardous; 

 Sand and snow can reflect ultraviolet radiation quite efficiently; 
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 Those with a fair complexion and freckles who tan poorly or who 

easily develop painful sunburn are at the greatest risk; 

 Wet, loosely-knit clothes are readily penetrated through ultraviolet 

radiation (water transmits mainly of the ultraviolet radiation which 

reaches it); and 

 Increases in altitude are associated with greater intensities of 

ultraviolet radiation. 

Photosensitivity  

Photosensitivity describes skin circumstances where the skin is 

abnormally sensitive to sunlight. In extremely severe photosensitivity, even 

artificial lights used indoors can produce dermatitis. Such circumstances can 

be caused as follows: 

 Workers exposed to sunlight and handling sure chemicals, notably coal 

tar products, including anthracene, acridine, creosote, pitch and some 

roof paints, may display dermatitis-kind skin reactions in the sun-

exposed regions. Agricultural or timber workers exposed to several oils 

in plants, including those in parsnips, celery and sure kinds of wood, 

may also display photosensitivity. 

 Exposure to light of workers who have received sure medications, 

either orally or through skin application. Some tranquilizers, antibiotics 

and soap products can interact with light to cause skin reactions. 

Biological Mediators  

Bacterial and Viral Infections  

Bacterial and viral infections of the skin are more general in sure 

occupations. The following are some examples: 

 Infections round the nail fold (paronychia) happen in workers whose 

hands are exposed to repeated or prolonged immersion in water; 

 Superficial abrasions and cuts predispose the skin to bacterial 

infections, for instance, in the middle of abattoir workers and meat 

handlers; and 



101 | P a g e  
 

 Veterinarians, farmers and shearers contract the viral infection of 

(typically on the hands) through direct get in touch with of broken skin 

with infected sheep or goats. 

Fungal Infections  

Fungal infections of the feet and groin (tinea or ringworm) may rarely 

be transmitted from one worker to another when by a general shower, 

bathroom or transform room. Fungal infections are also seen in farmers and 

others coming into get in touch with animals which themselves have fungal 

infections on their skin. 
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Infestations and Bites  

Outbreaks of dermatoses caused through insects occasionally happen 

in a diversity of occupations. Some examples contain: 

 Scabies, caused through a parasitic mite, and usually associated with 

communal livelihood regions such as exist in the mining and 

construction industries, the armed forces and prisons; 

 Skin eruptions, caused through several mites associated with animal 

and vegetable products, and which usually affect rural workers, poultry 

workers, dockers and bakers; and 

 Bites from mosquitoes and midges (sandflies) which breed in wet or 

moist regions in several sections of Australia, and which can cause 

severe reactions in some workers. 

Plants and Plant Products  

Several plants contain latex, gum or resin, or bristles which have a 

corrosive or irritant action on the skin. Some examples contain: 

 An important number of get in touch with dermatitis cases happen in 

workers carrying out picking, packing and canning operations in the 

fruit and vegetable industry. 

 Gardeners, landscapers and nursery workers are typically exposed to 

plants which may initiate allergic skin responses. Many grevillea 

species are notable examples. Euphorbia species of succulents (cacti) 

are very irritant and may even have a tumor-promoting effect on the 

skin. 

 Sawyers, carpenters, joiners, polishers and finishers are all exposed to 

saps and fine dusts from woods. Timbers recognized to irritate and 

occasionally sensitize the skin are western red cedar, acacia, ash, birch, 

maple, mahogany, pine and spruce. 

Protective Clothing and Rubber Compounds  

Allergic get in touch with dermatitis can result from chemicals in 

rubber compounds and also other materials such as chrome or adhesives 

present in some kinds of protective clothing. In these cases, other protective 
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clothing can usually be established which does not contain the substance to 

which the scrupulous individual is allergic. Sweating caused through the 

wearing of protective clothing can result in skin irritation and enhance or 

predispose an individual to the development of dermatitis. 

Prevention and Manage Events  

To ensure appropriate prevention of important health effects, an 

evaluation of job practices and circumstances may be undertaken through 

qualified health and safety personnel. These practices should be measured an 

integral section of management's responsibilities. Good occupational hygiene 

promotes elimination of hazards, where workable. Engineering controls to 

minimise the hazard at the source and administrative controls should be 

adopted, where workable. Events required preventing the occurrence of 

occupational skin diseases contain: 

 Elimination of the hazard or, if this is not feasible, substitution of a less 

hazardous chemical or procedure whenever feasible. 

 Engineering controls to minimise exposure to dusts, gases, fumes, 

fogs, mists and vapors, and to uphold comfortable working 

circumstances whenever possible. To prevent skin diseases, these 

controls should be directed towards avoiding direct get in touch with of 

dusts or solutions with the skin, jointly with avoiding buildup of 

materials on surfaces which may approach into get in touch with the 

skin. 

 Maintaining a high average of hygiene in the job environment, 

incorporating good housekeeping practices. 

 Maintaining a high average of personal hygiene. Employees should 

have ready access to clean job clothes, protective clothing, adequate 

washing and laundry facilities, and in some of the more hazardous 

situations, showers and transform rooms. Splashes through irritant or 

sensitizing substances necessity are washed off immediately with soap 

and water. Contaminated clothing necessity is removed. 

 Ready access to first aid and medical treatment. 

 Minimizing exposure to sunlight, where workable. 
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 Advantage should be taken of appropriate events such as shade, hats 

and sunscreens. Re-allocation of behaviors throughout the day may be 

necessary. Sunscreens typically require re-application every hour if 

sweating occurs, and necessity be regarded as adjuncts to, rather than 

substitutes for, protective clothing. Clear lipsticks may be needed to 

protect against lip cancer. Reflection of ultraviolet radiation from 

surfaces, such as sand or water, necessity is measured. 

 Personal protective clothing, such as gloves, sleeves, aprons and 

protective suits, should be selected for its suitability and ease of use, 

taking fit, comfort and applicability to task into explanation. All 

personnel should be trained in the correct use and care of this 

equipment. 

 MSDS should be consulted for details of skin hazards and protection 

needed for scrupulous products. 

 Relevant occupational health authorities should be contacted for 

information concerning the selection and suitability of personal 

protective equipment. 

 The potential interaction flanked by light and several chemicals or 

plant substances necessity is taken into explanation whenever such 

exposures are likely to happen. 

Barrier Creams  

An appropriate occupational health professional should be consulted 

concerning the suitability, selection and use of barrier creams. Barrier creams 

should be used as substitutes for protective clothing only when gloves, sleeves 

or face guards cannot be worn. Any creams used for these purposes necessity 

is able to give adequate and safe protection for the skin against the scrupulous 

mediators involved. Mainly creams are formulated to be either water-repellent 

or oil- repellent. The water-repellent kinds offer small protection against oils 

or solvents. 
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Skin Cleansers  

A big range of industrial skin cleansers are accessible. Several of them 

soften and remove the surface layer of the skin and remove natural oils. The 

safety necessities for petroleum solvent kind cleansers are described in 

Australian Average AS 1223. To avoid possible harm from their use, skin 

cleansers should: 

 Be free from materials recognized to be irritating or abrasive to the 

skin; 

 Be chemically stable; 

 Have a pH flanked by 4.5 and 10.5; 

 Contain no more than 2 g/kg of free alkali (sodium hydroxide); 

 Contain minimal amounts of anti-bacterial or cosmetic materials; and 

 Preferably be solvent free. 

Excessive use of some cleansers, for instance, detergent kinds, can 

severely arid out the skin. The use of solvents, such as kerosene, to remove 

materials from the skin should be actively discouraged. This practice can 

cause or aggravate dermatitis. 

Health Assessment  

In some occupations, health assessment may shape section of a 

comprehensive occupational health and safety strategy. Where employees are 

to undergo health assessment, there should be adequate consultation prior to 

the introduction of any such program. Where medical records are kept, they 

necessity be confidential. In some cases, it is valuable to be able to relate 

employee health and illness data, including skin diseases, to workplace 

exposures. 

Education and Training  

Education to promote knowledge in relation to the relevant hazards is 

essential for prevention and manages events to be effective. Where applicable, 

instruction in the causes, nature and prevention of industrial dermatoses 

should be incorporated in apprentice training, job instruction and safety 

programs. Special attention should be given to ensuring that all personnel 
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understand instructions, especially newly recruited employees and those with 

English- language difficulties, where they are recognized. 

First Aid  

Any worker suffering from a skin disease which persists for more than 

a few days, in spite of removal from get in touch with recognized skin irritants 

and/or sensitizers, should be referred for medical treatment. On the advice of 

the doctor responsible, once the skin condition has been controlled, the worker 

may resume normal duties, by adequate precautions to prevent skin get in 

touch with the causative agent. In mainly cases he/she will be able to continue 

working. Occasionally get in touch with dermatitis prevents the resumption of 

normal duties. Efforts should be made to achieve an appropriate alternative job 

placement. When an occupational skin disease occurs, job practices and 

opportunities for get in touch with the causal agent(s) should be reviewed and 

preventive events instigated to ensure that other workers do not develop the 

similar condition. 

A range of hypoallergenic protective clothing, such as gloves and 

boots, is accessible. These products should be immediately substituted for 

protective clothing that is suspected of causing allergic skin responses in the 

wearer. Medical advice should be sought on the preparations for, and the 

methods of treatment to be used in, the first aid room. 

 

PSYCHOLOGICAL DISORDERS  

Depression / Bipolar Disorder / Seasonal Affective Disorder (SAD)  

Depression is one of the mainly general and mainly serious mental 

health troubles facing people today. This year, more than 19 million American 

adults (9.5% of the population) will suffer from this disorder. Major 

depression is manifested through a combination of symptoms that interfere 

with the skill to job, revise, sleep, eat, and enjoy once pleasurable behaviors.  

While the severity and number of symptoms vary from person to 

person, they can contain the following: a persistent sad mood; loss of interest 
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or pleasure in behaviors that were once enjoyed; important transform in 

appetite or body weight; difficulty sleeping or oversleeping; physical slowing 

or agitation; loss of power; feelings of worthlessness or inappropriate guilt; 

difficulty thinking or concentrating; and recurrent thoughts of death or suicide.  

In the workplace, symptoms of depression often may be known 

through decreased productivity, morale troubles, lack of cooperation, safety 

risks, accidents, absenteeism, frequent statements in relation to the being tired 

all the time, complaints of unexplained aches and pains, and alcohol and drug 

abuse. Depression can affect your workers' productivity, judgment, skill to job 

with others, and overall job performance. The inability to concentrate fully or 

create decisions may lead to costly mistakes or accidents. In addition, it has 

been shown that depressed individuals have high rates of absenteeism and are 

more likely to abuse alcohol and drugs, resulting in other troubles on and off 

the job.  

An employee with chronic depression may require taking medication. 

Although some improvements may be seen in the first few weeks, 

antidepressant medications necessity be taken regularly for 3 to 4 weeks (in 

some cases, as several as 8 weeks) before the full therapeutic effect occurs. 

Face effects of medication can contain arid mouth, constipation, bladder 

troubles, blurred vision, drowsiness, headache, nausea, insomnia (trouble 

falling asleep or waking often throughout the night), and agitation (feeling 

jittery).  

Bipolar Disorder, or what was commonly recognized as manic-

depression, involves cyclical periods of severe depression with periods of very 

elevated or irritable mood recognized as mania. It affects almost 2.3 million 

adult Americans—in relation to the 1.2 percent of the population. Cycles, or 

episodes, of depression, mania, or "mixed" manic and depressive symptoms 

typically recur and may become more frequent, often disrupting job, school, 

family, and social life.  

When in the depressed cycle, an individual can have any or all of the 

symptoms of a depressive disorder. When in the manic cycle, the individual 

may be overactive, over talkative, and have a great trade of power. Mania 

often affects thinking, judgment, and social behavior in ways that cause 
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serious troubles and embarrassment. Left untreated, mania may worsen to a 

psychotic state. Psychotic symptoms associated with bipolar typically reflect 

the extreme mood state at the time.  

A diversity of medications is used to treat bipolar disorder, but even 

with optimal medication treatment, several people with the illness have some 

residual symptoms. Depending on the medication, face effects may contain 

weight gain, nausea, tremor, reduced sexual drive or performance, anxiety, 

hair loss, movement troubles, or arid mouth.  

Seasonal Affective Disorder involves symptoms of depression that 

happen throughout the fall and winter seasons when the days are shorter and 

there is less exposure to natural sunlight. When the spring and summer 

seasons begin and there is greater exposure to longer hours of daylight, the 

symptoms of depression disappear.  

Just as to the National Institute for Mental Health, almost 10 percent of 

Americans currently suffer from Seasonal Affective Disorder (also recognized 

as SAD) and related disorders. SAD sufferers have the following symptoms 

that happen throughout the fall/winter months and diminish in the spring: 

depression, increased appetite, weight gain, inability to concentrate, depressed 

power and interest, and excessive sleeping.  

Anxiety Disorders  

Anxiety disorders, as a group, are the mainly general mental illness in 

America. More than 19 million American adults are affected through these 

debilitating illnesses each year. Unlike the relatively mild, brief anxiety caused 

through a stressful event such as a business presentation or a first date, anxiety 

disorders are chronic, relentless, and can grow progressively worse if not 

treated. There are a number of dissimilar kinds of anxiety disorders:  

 Panic Disorder involves repeated episodes of intense fear that strike 

often and without warning. Physical symptoms contain chest pain, 

heart palpitations, shortness of breath, dizziness, abdominal distress, 

feelings of unreality, and fear of dying. The individual cannot predict 

when an attack will happen, and several develop intense anxiety 
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flanked by episodes, worrying when and where the after that one will 

strike.  

 Obsessive-compulsive disorder (OCD) involves repeated, unwanted 

thoughts or compulsive behaviors that appear impossible to stop or 

manage. Rituals such as hand washing, counting, checking, or cleaning 

are often performed with the hope of preventing obsessive thoughts or 

creation them go absent. Performing these rituals, though, gives only 

temporary relief, and not performing them markedly increases anxiety. 

Left untreated, obsessions and require to perform rituals can take in 

excess of a person's life.  

 Post-traumatic stress disorder (PTSD) is a debilitating condition that 

can develop following a terrifying event. Often, people with PTSD 

have persistent frightening thoughts and memories of their ordeal and 

feel emotionally numb, especially with people they were once secure 

to. 

 

Some people with PTSD repeatedly relive the trauma in the shape of 

nightmares and disturbing recollections throughout the day. They may also 

experience other sleep troubles, feel detached or numb, or be easily startled. 

They may lose interest in items they used to enjoy and have trouble feeling 

affectionate. They may feel irritable, more aggressive than before, or even 

violent.  

Phobias contain both Social Phobia and Specific Phobia. People with 

social phobia have an overwhelming and disabling fear of scrutiny, 

embarrassment, or humiliation in social situations, which leads to avoidance of 

several potentially pleasurable and meaningful behaviors. People with specific 

phobia experience extreme, disabling, and irrational fear of something that 

poses small or no actual danger; the fear leads to avoidance of objects or 

situations and can cause people to limit their lives unnecessarily.  

Generalized Anxiety Disorder involves constant, exaggerated, 

worrisome thoughts and tension in relation to the everyday routine life events 

and behaviors, lasting at least six months. The individual is approximately 

always anticipating the worst even however there is small cause to expect it. 
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The disorder is often accompanied through physical symptoms, such as 

fatigue, trembling, muscle tension, headache, or nausea. Both antidepressants 

and antianxiety medications are used to treat anxiety disorders. Drowsiness 

and loss of coordination are mainly general face effects, beside with fatigue 

and mental slowing or confusion.  

Schizophrenia  

Schizophrenia is a chronic, severe, and disabling brain disease that 

affects in relation to the 1 percent of the population. People with schizophrenia 

often suffer terrifying symptoms such as hearing internal voices not heard 

through others, or believing that other people are reading their minds, 

controlling their thoughts, or plotting to harm them. These symptoms may 

leave them fearful and withdrawn. Their speech and behavior can be so 

disorganized that they may be incomprehensible or frightening to others. 

Medications and other treatments for schizophrenia, when used regularly and 

as prescribed, can help reduce and manage the distressing symptoms of the 

illness, but mainly people with schizophrenia continue to suffer some 

symptoms throughout their lives. It has been estimated that no more than one 

in five individuals recovers totally.  

Personality Disorders  

Those with a personality disorder possess many separate psychological 

characteristics including disturbances in self-image; inability to have 

successful interpersonal relationships; inappropriate range of emotion, ways of 

perceiving themselves, others, and the world; and difficulty possessing proper 

impulse manages. These disturbances approach jointly to make a pervasive 

pattern of behavior and inner experience that is quite dissimilar from the 

norms of the individual's culture and that often tend to be expressed in 

behaviors that appear more dramatic than what civilization considers usual. 

So, those with a personality disorder often experience conflicts with other 

people and vice-versa. There are ten dissimilar kinds of personality disorders 

that exist, which all have several emphases. 
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 Antisocial 

 Avoidant 

 Borderline  

 Dependent 

 Histrionic 

 Narcissistic  

 Obsessive–Compulsive 

 Paranoid  

 Schizoid 

 Schizotypal 

 

REVIEW QUESTIONS  

 What are the diseases commonly suffered by industrial workers? 

 Which conditions cause hearing loss and what precautions are 

suggested to avoid hearing loss? 

 Describe the roles of protective gears for personnel and guards for 

equipment and machines in controlling injuries. 

 How medical help and first aid should be provided in workplace? 
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CHAPTER 4 

Accidents and Losses  

STRUCTURE  

 Learning objectives 

 Injury resulting from an accident 

 Accidents resulting in death 

 Work injuries based on type of accidents 

 Accident causation 

 Prevention of accidents 

 Costs of accidents 

 Reducing cost of accident 

 Review questions 

 

LEARNING OBJECTIVES  
After reading this chapter, you should be able to: 

 Know attitudes of large and small industries towards avoiding 

accidents 

 Identify types of disability resulting form accident 

 Comprehend the causes of accidents 

 Be familiar with procedures to be followed for safety of workers. 

 

INJURY RESULTING FROM AN ACCIDENT  

Temporary Partial Disability   

TPD is the era in which an injured employee is still healing and is 

working light duty, on a section-time or full-time foundation, and earning less 

than he or she would earn in the pre-injury job(s). The employer pays TPD 

benefits to an injured employee until the worker has returned to his or her 

regular job or has finished healing. 
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How is the TPD Benefit Calculated?  

The TPD benefit is two-thirds (66 2/3%) of the variation  flanked by 

the average amount the worker would be able to earn in the pre-injury job(s) 

and the net amount he or she earns in the light-duty job. 

Temporary Partial Disability Benefits  

Temporary partial benefits are paid to an injured employee if they 

return to job and due to their disability are unable to earn the equivalent 

amount they were earning prior to their disability. The employee, or 

occasionally the employer, will submit the pay stubs to the adjuster so that the 

temporary partial benefit of 60% of the variation  flanked by prior injury 

earnings and post-injury earnings can be determined. 

Throughout the years the time limitations for collecting temporary 

partial benefits has changed. Injuries prior to 1/1/91, an injured employee 

could collect 341 weeks of temporary partial benefits. For injuries from 1/1/91 

to 2/8/94 this increased to 350 weeks. For injuries as of 2/8/94 the number of 

weeks was decreased to 262 weeks. There is a 3-day waiting era for the 

payment of disability benefits. If the disability exceeds 14 days, the 3-day 

waiting era is waived. 

RSA 281-A:23-b, Alternative Job Opportunities, states, "… if an 

injured employee returns to temporary alternative duty within 5 days of 

sustaining an injury, such employee shall be paid workers' compensation from 

the first date of injury …". That is, the 3-day waiting era is waived. This 

would apply even if the employee is paid full wages while performing 

temporary alternative duty. 

The number of weeks that the injured employee was paid total 

disability is subtracted from the total number of weeks allowed for temporary 

partial disability. If after the total number of weeks for partial disability is 

exhausted, and an injured employee is deemed totally disabled, temporary 

total disability benefits may be due. 
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Temporary Total Disability  

TTD is the era in which an injured worker is either temporarily unable 

to return to any job, as indicated through his or her doctor, or is released to do 

light-duty job but whose employer is unable to accommodate him or her. The 

employer pays TTD benefits to an injured employee until the worker has 

returned to job or has finished healing. 

 How is the TTD benefit calculated?: The TTD benefit is two-thirds 

(66 2/3%) of the employee‘s average weekly wage, subject to 

minimum and maximum limits. 

 How is the employee’s average weekly wage (AWW) calculated?: The 

calculation of AWW can be complicated and will depend on the facts 

of each case. The following principles will usually apply. The AWW is 

based on the employee‘s gross (pre-tax) wages throughout the 52 

weeks before the date of injury or exposure. If an employee had more 

than one job at the time of injury, the AWW may be based on the 

combined income from all jobs if the employer for whom the 

employee was working at the time of the injury knew he or she had 

other job(s). If the worker was employed for fewer than 52 weeks, the 

AWW is calculated by the number of weeks he or she actually worked 

for that employer. If the employee had worked for the employer for 

only a short time or on a casual foundation, the Commission may 

consider what another person in the job with the similar employer 

would have earned throughout the previous year. Overtime pay is 

usually not incorporated in the AWW calculation for cases filed under 

the Workers‘ Compensation Act unless the overtime was regularly 

worked. Overtime pay is incorporated for cases filed under the 

Occupational Diseases Act. TTD benefits for volunteer fire fighters, 

police, and civil protection members or trainees are based on the 

AWW earned in their regular employment if the claim arises under the 

Workers' Compensation Act. 

 What is the maximum TTD benefit?: The maximum TTD benefit is 

133 1/3% of the statewide average weekly wages on the date of the 
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injury. The benefit rates are accessible in Commission offices and on 

the web location. 

 Is there a waiting era for TTD?: TTD is not paid for the first three lost 

job days, unless the employee misses 14 or more calendar days due to 

the injury. 

 When is TTD paid?: The employer should create the first TTD 

payment within 14 days after getting notice of the injury. Since delays 

are general, to facilitate the prompt payment of benefits, we encourage 

the employee to provide the employer a written demand for TTD 

benefits beside with the doctor‘s note. If the employer doesn‘t pay 

promptly and can‘t justify the delay, the employee may petition the 

arbitrator to order the employer to pay penalties and/or attorneys‘ fees 

to the worker. The employer should pay TTD at the similar interval the 

employee was paid before the injury (e.g., weekly or biweekly). If an 

employer stops paying TTD before the employee returns to job, it 

necessity provide the employee a written explanation no later than the 

date of the last TTD payment. If the employer fails to give this 

explanation, the employee may petition the arbitrator to assess 

penalties and/or attorneys‘ fees. 

Permanent Partial Disability  

Permanent partial disability (PPD) claims are the mainly general kind 

of workers' compensation cases, creation  up in excess of half of all workers' 

comp claims nationwide. These kinds of disabilities can be caused through 

either an injury or an occupational disease, and they cause some shape of 

permanent impairment that creates a worker unable to perform at their full 

capability. Permanent partial disability is dissimilar than a total disability, 

which means a person can't job at all (or is presumed to be totally disabled 

because of a loss of both eyes, both hands, or total paralysis). 

General Injuries  

Permanent partial disability covers a wide range of medical 

circumstances. Back injuries are through distant the mainly general kind of 



116 | P a g e  
 

permanent partial injuries; though, there are several other injuries and illnesses 

that fall under this category. Other general examples contain: 

 Carpal tunnel syndrome 

 Amputation of a body section, such as a finger or a hand 

 Hearing loss  

 Loss of vision in one eye 

 Knee injury  

 Nerve damage 

 PTSD, also recognized as post traumatic stress disorder 

Amount of Compensation  

Because workers' compensation is administered on a state-through-

state foundation, compensation varies through site. Mainly states use a 

disability schedule to determine compensation amounts. Compensation can 

depend on the severity of the disability, just as to a doctor's rating. For 

instance, someone with a 25% disability will receive less than someone with a 

50% disability. Other states base their PPD benefits on the estimated loss of 

future earnings or the loss of actual and ongoing wages. 

Taxes  

Usually, workers' compensation benefits are exempt from taxes. 

Though, workers' compensation settlements may have an effect on other 

taxable disability payments. Because tax laws are often confusing, lawyers 

regularly help people understand how taxes will impact their finances. In some 

cases, a person may qualify for a disability tax credit, reducing the amount of 

taxes they have to pay. Qualifying for a disability tax credit depends on 

several factors, such as age, residency, and total income including non-taxable 

benefits. 

Permanent Total Disability  

This award is given in circumstances where a person can no longer 

perform sustained remunerative employment as a result of the allowed 

workers' compensation injury circumstances. The Industrial Commission 
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considers a claimant's individual vocational factors including the claimant's 

age, education, and job record as well as physical, psychological and 

sociological factors in considering a claim for permanent total disability 

compensation. If an industrial injury permanently prevents an injured worker 

from performing all shapes of sustained remunerative employment, that 

Injured Worker is entitled to seek permanent total disability compensation. 

The Industrial Commission of Ohio decides whether or not an application for 

permanent total compensation should be allowed. In doing so, the Commission 

addresses two (2) primary issues: 

 What, if any, are the injured worker's residual functional physical 

and/or psychological limitations based upon the allowed circumstances 

in the claim? 

 Do any non-medical disability factors (such as age, education, previous 

job history, and capability to retrain or learn new skills) permanently 

preclude the injured worker from obtaining all other shapes of 

sustained remunerative employment, not only the injured worker's 

previous kind of job? - In June , 2006, the State Legislature changed 

the Ohio BWC law and for any injury taking place after June 30, 2006, 

this part no longer applies to those 'new' injury claims. 

 

Statutory PTD - Permanent total disability is granted statutorily to a 

person who loses both eyes, both hands, both arms, both legs, or both feet, or 

any combination of each in an industrial accident. Statutory Permanent Total 

Disability Compensation is paid for the remainder of the Injured worker's life, 

regardless of whether he/she is otherwise capable of working, or is working. 

Once granted, permanent total compensation continues for the 

remainder of the injured worker's life. The Injured Worker can attempt to 

settle the BWC claim, even after getting PTD. Though, the BWC and/or self-

insured employer have the right to contest PTD, in the event the Injured 

Worker performs subsequent acts which warrant the termination of permanent 

total compensation. If a motion to terminate permanent total compensation is 

filed, the Industrial Commission of Ohio schedules the matter for hearing. 

This does not pertain to any Injured Worker who was granted statutory PTD. 
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Social Security Disability & Workers' Compensation  

The connection flanked by Social Security and workers' compensation 

depends on the kind of benefits received. First, this discusses the connection 

flanked by Social Security Disability and permanent total disability, then it 

discusses the connection flanked by Social Security Disability and other 

workers' compensation benefits. 

 Social Security Disability and Permanent Total Disability  

If you are getting Social Security Disability and are also getting 

permanent total disability compensation under the Ohio workers' 

compensation system, the amount of permanent total will be reduced through 

1/3. When you reach retirement age, Social Security will automatically switch 

you in excess of to Social Security retirement. At that time, your workers' 

compensation permanent total benefits should return to the full amount. For 

some people, it may create sense to switch in excess of to Social Security 

retirement early. 

Social Security Disability and Other Workers' Compensation Benefits  

If you are getting other shapes of workers' compensation, you require 

to statement those amounts to social security. Social Security considers the 

amount of workers' compensation you are receiving in determining the amount 

to pay. Workers' compensation benefits reduce the amount of social security 

disability being paid. 

If you are getting ongoing temporary total, and it is cut off, you should 

statement the reduction to Social Security. That will result in an augment in 

your Social Security Disability payments. 

Total Permanent Disability Insurance  

Total Permanent Disability (TPD) is a phrase used in the insurance 

industry and in law. Usually speaking, it means that because of a sickness or 

injury, a person is unable to job in their own or any job for which they are 

suited through training, education, or experience. An individual or group of 

individuals can insure themselves against it through a disability insurance 
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policy, as section of a life insurance package or through worker's 

compensation insurance. 

 

ACCIDENTS RESULTING IN DEATH  
Accidents that cause death are dealt with differently. The law requires 

full compensation to the widow for whole life or until remarriage and to the 

children until they reach the age of 18 years. Compensation may be monetary 

or job to widow or to one of the children. Accidents of all types may happen in 

industry. It is usually establish that the commonest cause of death up to age of 

24 years is accident. More people in the age group of teenage to 45 years die 

of accidents. US department of Commerce lists ten causes of death which are 

heart diseases, malignancy, cardiovascular diseases, pneumonia and flu, 

diabetes, cirrhosis of liver, arterioselerosis, suicide, infancy diseases and 

accidents. Accidents, appear to be leading cause of death, however unluckily 

several are not accounted or recorded. In industrial environment, in 

scrupulous, the death due to accidents has been interpreted in many ways.  

It would be of interest to note that the causes of death in industrial 

accidents have been many. Those which were recognized and confirmed 

throughout last few years are related to motor vehicle, falls, electric shock, 

drowning, fire, air transport, water transport, poison, machinery, falling 

objects, rail transport and mechanical suffocation. Average percentage deaths 

due to these causes are mentioned in Table 4.1 

 

Table 4.1 Average Work Deaths by Cause in Industry 
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The death rates due to accidents vary from industry to industry. 

Following is the list of industries in order of decreasing death rates. 

 Mining/Quarrying 

 Agriculture 

 Construction 

 Transportation Public Utilities 

 Manufacturing 

 Services 

 Trades 

 

A typical ranking but variation  flanked by Mining and Agriculture is 

extremely little and they may swap positions. It is mainly because workers 

involved in Agriculture is extremely big, and circumstances in both Mining 

and Agriculture tend to be unpredictable and uncontrollable. The variation  

flanked by Services and Trades is also extremely little with minimum number 

of death causing accidents. 

 

WORK INJURIES BASED ON TYPE OF ACCIDENTS  
We recognized four kinds of injuries mainly based upon kind of 

disability. This classification is required for the purposes of compensation and 

insurance. There is yet another method of classifying injury on the foundation 
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of kind of accident. Such a classification may be helpful in improving safety 

circumstances in workplace and may draw attention towards causes of 

accidents. The general causes of accidents are recognized as : 

 Overexertion 

 Impact/collision 

 Falls 

 Body reaction to chemicals 

 Compression 

 Motor vehicle 

 Exposure to radiation 

 Rubbing or abrasion 

 Exposure to extreme temperatures 

 

The surveys done in industries have indicated that leading cause of 

accidents is the overexertion or workers working beyond their physical limits. 

Approximately 3 1% of all injuries is caused through overexertion. Impact or 

collision is after that mainly significant kind of accident followed through fall. 

In impact a worker strikes against a substance or is struck. Other kinds of 

accidents are fairly equally distributed. The body section which is mainly 

regularly affected through injury is back. Thumb and finger injuries are after 

that in frequency. Other sections of body often injured are arms, hands, feet, 

eyes, head and neck.  

Chemical born and Heat burn injuries have recently started getting 

greater attention. The cause for this is perhaps the degree of discomfort and 

era of healing which may be longer however in many cases the injury will not 

cause any permanent disability. Manufacturing industries normally record 

greater incidence of chemical bums (approximately 30% of all accidents). 

Service, deal and construction industries are also prone to chemical bums. 

Acids, alkalies, soaps, detergents, cleaning compounds, degreasers, calcium 

hydroxide (used in cement and plaster), potassium hydroxide (in drain 

cleaning), sulfuric acid (batteries) are general chemicals that cause bums. 

Approximately 45 percent of bum accidents happen throughout cleaning of 

apparatus and equipment. However clear instructions for use of such 
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chemicals are normally accessible (as given on containers and repeated 

through supervisors) yet carelessness in following them and also in by 

protective equipment causes the accidents. Greater supervision and repeated 

instructions are necessary to avoid chemical bums. 

Bum injuries are mainly general in manufacturing industries 

comprising approximately 40% of all injuries. The burn injuries are caused 

through flame, inhalation of smoke, molten metal, asphalt,  boiling water and 

steam. Welding and metal cutting with arc or flame and handling of tar or 

asphalt are mainly general industrial behaviors that cause bum injury. 

The reasons for bum injury are commonly neglect on section of 

employers and employees not following the instructions and procedure of by 

protective equipment. The maintenance and upkeep of equipment for 

manufacture and protection always play significant roles in avoiding injuries. 

 

ACCIDENT CAUSATION  

Herbert William Heinrich Theory  

Herbert William Heinrich was an American industrial safety pioneer 

from the 1930s. He was an Assistant Superintendent of the Engineering and 

Inspection Division of Travelers Insurance Company when he published his 

book Industrial Accident Prevention, A Scientific Approach in 1931. One 

empirical finding from his 1931 book became recognized as Heinrich's Law: 

that in a workplace, for every accident that causes a major injury, there are 29 

accidents that cause minor injuries and 300 accidents that cause no injuries. 

Because several accidents share general root causes, addressing more 

commonplace accidents that cause no injuries can prevent accidents that cause 

injuries. 

Heinrich's job is the foundation for the theory of Behavior-based 

safety, which holds that as several as 95 percent of all workplace accidents are 

caused through unsafe acts. Heinrich came to this conclusion after reviewing 

thousands of accident reports completed through supervisors, who usually 

blamed workers for causing accidents without conducting detailed 

investigations into the root causes. 
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While Heinrich's figure that 88 percent of all workplace accidents and 

injuries/illnesses are caused through "man-failure" is perhaps his mainly oft-

cited conclusion, his book actually encouraged employers to manage hazards, 

not merely focus on worker behaviors. "No matter how strongly the statistical 

records emphasize personal faults or how imperatively require for educational 

action is shown, no safety procedure is complete or satisfactory that does not 

give for the . . . correction or elimination of . . . physical hazards," Heinrich 

wrote in his book. Emphasizing this aspect of workplace safety, Heinrich 

devoted 100 pages of his job to the subject of machine guarding. Herbert 

William Heinrich died on June 22, 1962, at the age of 80 Heinrich did safety 

job crossways several industries, with published data, which provides 

guidelines of how to level up from incidents and close to misses to a good 

estimate of the probability of real accidents. In 1961 he received the ASSE 

Fellow designation from the American Civilization of Safety Engineers. 

Heinrich Revisited  

Two later books challenge the findings and conclusions of Heinrich. 

"Heinrich Revisited: Truisms or Myths" through Fred A. Manuele, CSP, PE. 

"The intent of this book is to present a review of the origin of sure of 

Heinrich's premises that became accepted as truisms, how they evolved and 

changed in excess of time, and to determine their validity. A summary of the 

observations made in this book follows. 

 Files pertaining to Heinrich's research do not exist. Therefore , there is 

no material to review as the excellence of research, or the analytical 

system used to arrive at his premises or their validity. 

 Heinrich's studies were made of accidents that occurred in the 1920s. 

Safety at job and the workplace itself have changed substantively since 

then, as evidenced through noteworthy reductions in accident 

experience in the past 70 years. So, the current value and applicability 

of his conclusions should be questioned and researched. 

 Although psychology has a lay in safety management, the emphasis 

Heinrich gave to it as being "a fundamental of great importance in 
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accident causation" was disproportionate, and that overemphasis 

influenced his job substantially. 

 Heinrich's 88-10-2 ratios indicate that in the middle of the direct and 

proximate causes, 88 percent are unsafe acts, 10 percent are unsafe 

mechanical or physical circumstances and 2 percent are unpreventable 

o The methodology used in arriving at those ratios cannot be 

supported. 

o Current causation knowledge designates the premise to be 

invalid. 

o This premise conflicts with the job of others, such as W. 

Edwards Deming, whose research discovers root causes to 

derive from shortcomings in the management systems. 

o In the middle of all the Heinrich premises, application of these 

ratios has had the greatest impact on the practice of safety, and 

has done the mainly harm, since it promotes preventive efforts 

being focused on the worker, rather than on the operating 

system. 

 The Base Of A Major Injury, the 300-29-1 ratios (Heinrich's triangle) 

is the least tenable of his premises. 

o It is impossible to conceive of incident data being gathered 

through the usual reporting methods in 1926 in which 10 out of 

11 accidents could be no-injury cases. 

o Conclusions pertaining to the 300-29-1 ratios were revised 

from edition to edition, without explanation, therefore  

presenting questions in relation to the version is valid. 

 Heinrich's often-stated belief that the predominant causes of no-injury 

accidents are identical with the predominant causes of accidents 

resulting in major injuries is not supported through convincing proof  

and is questioned through many authors. Application of the premise 

results in misdirection since those who apply it may presume, 

inappropriately, that if they concentrate their efforts on the kinds of 

accidents that happen regularly, the potential for severe injury will be 

addressed. 
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o Investigation of numerous accidents resulting in fatality or 

serious injury through contemporary-day safety professionals 

leads to the conclusion that their causal factors are not 

connected to accidents that happen regularly and result in 

minor injury 

 No documentation exists to support Heinrich's 4-1 ratio of indirect 

injury costs to direct costs. Further, arriving at a ratio that is 

universally applicable is implausible. 

 In Principles of Accident Prevention, Heinrich lays an inordinate 

emphasis on the unsafe acts of individuals as causal factors and 

provides insufficient attention to causal factors deriving from operating 

systems. It is this author's belief that several safety practitioners would 

not agree with Heinrich's premise that "man failure is the heart of the 

problem and the methods of manage necessity be directed toward man 

failure." 

 In Heinrich's Accident Factors, prominence is given to causal factors 

deriving from ancestry and environment and to the faults of persons 

that allegedly derive from inherited or acquired faults, that is, 

inappropriate with respect to current societal mores....." 

Human Factors Theory  

One human factors model that is increasingly well recognized in 

healthcare is the Swiss Cheese Model of organizational accidents. The Swiss 

Cheese Model hypothesizes that in any system there are several stages of 

defense. Examples of stages of defense would be checking of drugs before 

management, a preoperative checklist or marking a surgical location before an 

operation. Each of these stages of defense has small ‗holes‘ in it which are 

caused through poor design, senior management decision-creation , 

procedures, lack of training, limited possessions etc. These holes are 

recognized as ‗latent circumstances‘.  

If latent circumstances become aligned in excess of successive stages 

of defense they make a window of opportunity for a patient safety incident to 

happen. Latent circumstances also augment the likelihood that healthcare 
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professionals will create ‗active errors.‘ That is to say, errors that happen 

whilst delivering patient care. When a combination of latent circumstances 

and active errors causes all stages of defenses to be breached a patient safety 

incident occurs.  

When such incidents happen it is uncommon for any single action or 

‗failure‘ to be wholly responsible. It is distant more likely that a series of 

seemingly minor events all happen consecutively and/or concurrently so on 

that one day, at that one time, all the ‗holes‘ row up and a serious event 

results. On investigation it becomes clear that multiple failings occurred and 

the outcome appears inevitable, but for those working in the system it can be 

shocking as they have often worked with these similar environmental 

circumstances and little errors or slips occurring regularly without harm ever 

occurring as a result.  

It is extremely unusual for staff in healthcare to go to job with the 

intention of causing harm or failing to do the right item. So we have to inquire 

why there are several incidents where some of the latent circumstances are 

caused through staff not doing the right item, even when they know what the 

right item is. Several procedures and policies in healthcare are intricate or 

appear to make difficulties for busy staff therefore  creating the temptation to 

take shortcuts or ‗workarounds‘.  

Epidemiological  Theory  

In demography and medical geography, epidemiological transition is a 

stage of development witnessed through a sudden and stark augment in 

population growth rates brought in relation to the through medical innovation 

in disease or sickness therapy and treatment, followed through a re-leveling of 

population growth from subsequent declines in fertility rates. This theory was 

originally posited through Abdul Omran in 1971. 

Theory  

Omran divided the epidemiological transition of mortality into three 

phases, in the last of which chronic diseases replace infection as the primary 

cause of death. These phases are: 
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 The Age of Pestilence and Famine: Where mortality is high and 

fluctuating, precluding sustained population growth, with low and 

variable life expectancy, vacillating flanked by 20 and 40 years. 

 The Age of Receding Pandemics: Where mortality progressively 

declines, with the rate of decline accelerating as epidemic peaks 

decrease in frequency. Average life expectancy increases steadily from 

in relation to the 30 to 50 years. Population growth is sustained and 

begins to be exponential. 

 The Age of Degenerative and Man-Made Diseases: Mortality 

continues to decline and eventually approaches stability at a relatively 

low stage. 

 

The epidemiological transition occurs as a country undergoes the 

procedure of modernization from developing nation to urbanized nation status. 

The growths of contemporary healthcare, and medicine like antibiotics, 

drastically reduces infant mortality rates and extends average life expectancy 

which, coupled with subsequent declines in fertility rates, reflects a transition 

to chronic and degenerative diseases as more significant causes of death. 

History  

In common human history, Omran's first stage occurs when human 

population sustains cyclic, low-growth, and mostly linear, up-and-down 

patterns associated with wars, famine, epidemic outbreaks, as well as little 

golden ages, and localized periods of "prosperity". In early pre-agricultural 

history, infant mortality rates were high and average life expectancy low. 

Today, life expectancy in third world countries remnants relatively low, as in 

several Sub-Saharan African nations where it typically doesn't exceed 60 years 

of age. 

The second stage involves advancements in medicine and the 

development of a healthcare system. One treatment breakthrough of note was 

the detection of penicillin in the mid 20th century which led to widespread and 

dramatic declines in death rates from previously serious diseases such as 

syphilis. Population growth rates surged in the 1950s, 1960s and 1970s, to 
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1.8% per year and higher, with the world gaining 2 billion people flanked by 

1950 and the 1980s alone. 

Omran's third stage occurs when human birth rates drastically decline 

from highly positive replacement numbers to stable replacement rates. In 

many European nations replacement rates have even become negative. As this 

transition usually symbolizes the net effect of individual choices on family 

size (and the skill to implement those choices), it is more complicated. Omran 

provides three possible factors tending to encourage reduced fertility rates: 

 Biophysiologic factors, associated with reduced infant mortality and 

the expectation of longer life in parents, 

 Socioeconomic factors, associated with childhood survival and the 

economic perceptions of big family size, and 

 Psychological or emotional factors, where civilization as a whole 

changes its rationale and opinion on family size and parental energies 

are redirected to qualitative characteristics of child-raising. 

This transition may also be associated with the sociological adaptations 

associated with demographic movements to urban regions, and a shift from 

agriculture and labor based manufacture output to technical and service-

sector-based economies. 

Regardless, Chronic and degenerative diseases, and accidents and 

injuries, became more significant causes of death. This shift in demographic 

and disease profiles is currently under method in mainly developing nations, 

though every country is unique in its transition speed based on a myriad of 

geographical and socio-political factors. 

Systems Theory  

Systems theory is the interdisciplinary revise of systems in common, 

with the goal of elucidating principles that can be applied to all kinds of 

systems at all nesting stages in all meadows of research. The term does not yet 

have a well-recognized, precise meaning, but systems theory can reasonably 

be measured a specialization of systems thinking, a generalization of systems 

science, a systems approach. The term originates from Bertalanffy's common 

system theory (GST) and is used in later efforts in other meadows, such as the 
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action theory of Talcott Parsons and the social systems theory of Niklas 

Luhmann. 

In this context the word systems is used to refer specifically to self-

regulating systems i.e. that are self-correcting through feedback. Self-

regulating systems are established in nature, including the physiological 

systems of our body, in local and global ecosystems, and in climate—and in 

human studying procedures. 

Modern ideas from systems theory have grown with diversified 

regions, exemplified through the job of biologist Ludwig von Bertalanffy, 

linguist Béla H. Bánáthy, ecological systems with Howard T. Odum, Eugene 

Odum and Fritjof Capra, organizational theory and management with 

individuals such as Peter Senge, interdisciplinary revise with regions like 

Human Resource Development from the job of Richard A. Swanson, and 

insights from educators such as Debora Hammond and Alfonso Montuori. As 

a Tran disciplinary, interdisciplinary and multi-perspectival domain, the region 

brings jointly principles and concepts from ontology, philosophy of science, 

physics, computer science, biology, and engineering as well as geography, 

sociology, political science, psychotherapy (within family systems therapy) 

and economics in the middle of others. Systems theory therefore  serves as a 

bridge for interdisciplinary dialogue flanked by autonomous regions of revise 

as well as within the region of systems science itself. 

In this respect, with the possibility of misinterpretations, von 

Bertalanffy whispered a common theory of systems "should be a significant 

regulative device in science," to guard against superficial analogies that "are 

useless in science and harmful in their practical consequences." Others remain 

closer to the direct systems concepts urbanized through the original theorists. 

For instance, Ilya Prigogine, of the Center for Intricate Quantum Systems at 

the University of Texas, Austin, has studied emergent properties, suggesting 

that they offer analogues for livelihood systems. The theories of autopoiesis of 

Francisco Varela and Humberto Maturana are a further development in this 

field. Significant names in modern systems science contain Russell Ackoff, 

Béla H. Bánáthy, Anthony Stafford Beer, Peter Checkland, Robert L. Flood, 
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Fritjof Capra, Michael C. Jackson, Edgar Morin and Werner Ulrich, in the 

middle of others. 

With the contemporary foundations for a common theory of systems 

following the World Wars, Ervin Laszlo, in the preface for Bertalanffy's book 

Perspectives on Common System Theory, maintains that the translation of 

"common system theory" from German into English has "wrought a sure 

amount of havoc". The preface explains that the original concept of a common 

system theory was "Allgemeine Systemtheorie (or Lehre)", pointing out the 

information that "Theorie" (or "Lehre") presently as "Wissenschaft" 

(translated Scholarship), "has a much broader meaning in German than the 

closest English languages ‗theory‘ and ‗science'". With these ideas referring to 

an organized body of knowledge and "any systematically presented set of 

concepts, whether they are empirical, axiomatic, or philosophical, "Lehre" is 

associated with theory and science in the etymology of common systems, but 

also does not translate from the German extremely well; "teaching" is the 

"closest equivalent", but "sounds dogmatic and off the spot". While several of 

the root meanings for the thought  of a "common systems theory" might have 

been lost in the translation and several were led to consider that the systems 

theorists had articulated nothing but a pseudoscience, systems theory became 

the name used through early investigators for the interdependence of 

relationships created in organizations through defining a new method of 

thinking in relation to the science and scientific paradigms. 

A system from this frame of reference is composed of regularly 

interacting or interrelating clusters of behaviors. For instance, in noting the 

power in organizational psychology as the field evolved from "an individually 

oriented industrial psychology to a systems and developmentally oriented 

organizational psychology," it was known that organizations are intricate 

social systems; reducing the sections from the whole reduces the overall 

effectiveness of organizations. This is dissimilar from conventional models 

that center on individuals, structures, departments and units separate in section 

from the whole instead of recognizing the interdependence flanked by clusters 

of individuals, structures and procedures that enable an organization to 

function. Laszlo explains that the new systems view of organized complexity 
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went "one step beyond the Newtonian view of organized simplicity" in 

reducing the sections from the whole, or in understanding the whole without 

relation to the sections. The connection flanked by organizations and their 

environments became known as the foremost source of complexity and 

interdependence. In mainly cases the whole has properties that cannot be 

recognized from analysis of the constituent elements in separation. Béla H. 

Bánáthy, who argued—beside with the founders of the systems civilization—

that "the benefit of humankind" is the purpose of science, has made important 

and distant-reaching contributions to the region of systems theory. For the 

Primer Group at ISSS, Bánáthy defines a perspective that iterates this view: 

 The systems view is a world-view that is based on the discipline of 

SYSTEM INQUIRY. Central to systems inquiry is the concept of 

SYSTEM. In the mainly common sense, system means a configuration 

of sections linked and joined jointly through a web of relationships. 

The Primer group defines system as a family of relationships in the 

middle of the members acting as a whole. Von Bertalanffy defined 

system as "elements in standing connection". 

 

Similar ideas are establish in studying theories that urbanized from the 

similar fundamental concepts, emphasizing how understanding results from 

knowing concepts both in section and as a whole. In information, 

Bertalanffy‘s organism psychology paralleled the studying theory of Jean 

Piaget. Interdisciplinary perspectives are critical in breaking absent from 

industrial age models and thinking where history is history and math is math, 

the arts and sciences dedicated and separate, and where teaching is treated as 

behaviorist conditioning. The influential modern job of Peter Senge gives 

detailed discussion of the commonplace critique of educational systems 

grounded in conventional assumptions in relation to the studying, including 

the troubles with fragmented knowledge and lack of holistic studying from the 

"machine-age thinking" that became a "model of school separated from daily 

life." It is in this method that systems theorists attempted to give alternatives 

and an evolved ideation from orthodox theories with individuals such as Max 

Weber, Émile Durkheim in sociology and Frederick Winslow Taylor in 
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scientific management, which were grounded in classical assumptions. The 

theorists sought holistic methods through developing systems concepts that 

could be integrated with dissimilar regions. 

The contradiction of reductionism in conventional theory (which has as 

its subject a single section) is basically  an instance of changing assumptions. 

The emphasis with systems theory shifts from sections to the organization of 

sections, recognizing interactions of the sections are not "static" and constant 

but "dynamic" procedures. Conventional closed systems were questioned with 

the development of open systems perspectives. The shift was from absolute 

and universal authoritative principles and knowledge to relative and common 

conceptual and perceptual knowledge, still in the custom of theorists that 

sought to give means in organizing human life. Meaning, the history of ideas 

that proceeded was rethought not lost. Mechanistic thinking was particularly 

critiqued, especially the industrial-age mechanistic metaphor of the mind from 

interpretations of Newtonian mechanics through Enlightenment philosophers 

and later psychologists that laid the foundations of contemporary 

organizational theory and management through the late 19th century. Classical 

science had not been overthrown, but questions arose in excess of core 

assumptions that historically influenced organized systems, within both social 

and technological sciences. 

Applications  

Systems Biology  

Systems biology is a movement that draws on many trends in 

bioscience research. Proponents describe systems biology as a biology-based 

inter-disciplinary revise field that focuses on intricate interactions in biological 

systems, claiming that it uses a new perspective (holism instead of reduction). 

Particularly from year 2000 onwards, the term is used widely in the 

biosciences, and in a diversity of contexts. An often stated ambition of systems 

biology is the modeling and detection of emergent properties, properties of a 

system whose theoretical account is only possible by techniques that fall under 

the remit of systems biology. The term systems biology is thought to have 

been created through Ludwig von Bertalanffy in 1928. 
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Systems Engineering  

Systems engineering is an interdisciplinary approach and means for 

enabling the realization and deployment of successful systems. It can be 

viewed as the application of engineering techniques to the engineering of 

systems, as well as the application of a systems approach to engineering 

efforts. Systems engineering integrates other disciplines and specialty clusters 

into a team effort, forming a structured development procedure that proceeds 

from concept to manufacture to operation and disposal. Systems engineering 

considers both the business and the technological requires of all customers, 

with the goal of providing an excellence product that meets the user requires. 

Systems Psychology  

Systems psychology is a branch of psychology that studies human 

behaviour and experience in intricate systems. It is inspired through systems 

theory and systems thinking, and based on the theoretical job of Roger Barker, 

Gregory Bateson, Humberto Maturana and others. It is an approach in 

psychology, in which clusters and individuals, are measured as systems in 

homeostasis. Systems psychology "comprises the domain of engineering 

psychology, but in addition is more concerned with societal systems and with 

the revise of motivational, affective, cognitive and group behavior than is 

engineering psychology."  

In systems psychology "features of organizational behaviour for 

instance individual requires, rewards, expectations, and attributes of the people 

interacting with the systems are measured in the procedure in order to make an 

effective system". 

History  

Whether considering the first systems of written communication with 

Sumerian cuneiform to Mayan numerals, or the feats of engineering with the 

Egyptian pyramids, systems thinking in essence dates back to antiquity. 

Differentiated from Western rationalist traditions of philosophy, C. West 

Churchman often recognized with the I Ching as a systems approach sharing a 

frame of reference similar to pre-Socratic philosophy and Heraclitus. Von 
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Bertalanffy traced systems concepts to the philosophy of G.W. Leibniz and 

Nicholas of Cusa's coincidentia oppositorum. While contemporary systems are 

substantially more complicated, today's systems are embedded in history. 

A significant step to introduce the systems approach, into (rationalist) 

hard sciences of the 19th century, was the power transformation. Then, the 

Thermodynamic of this century, with Rudolf Clausius, Josiah Gibbs and 

others, built the system reference model, as a formal scientific substance. 

Systems theory as an region of revise specifically urbanized following 

the World Wars from the job of Ludwig von Bertalanffy, Anatol Rapoport, 

Kenneth E. Boulding, William Ross Ashby, Margaret Mead, Gregory Bateson, 

C. West Churchman and others in the 1950s, specifically catalyzed through 

the cooperation in the Civilization for Common Systems Research. Cognizant 

of advances in science that questioned classical assumptions in the 

organizational sciences, Bertalanffy's thought  to develop a theory of systems 

began as early as the interwar era, publishing "An Outline for Common 

Systems Theory" in the British Journal for the Philosophy of Science, through 

1950. Where assumptions in Western science from Greek thought with Plato 

and Aristotle to Newton's Principia have historically influenced all regions 

from the hard to social sciences, the original theorists explored the 

implications of twentieth century advances in conditions of systems. 

Subjects like complexity, self-organization, connectionism and 

adaptive systems had already been studied in the 1940s and 1950s. In 

meadows like cybernetics, researchers like Norbert Wiener, William Ross 

Ashby, John von Neumann and Heinz von Foerster examined intricate systems 

by mathematics. John von Neumann exposed cellular automata and self-

reproducing systems, again with only pencil and paper. Aleksandr Lyapunov 

and Jules Henri Poincaré worked on the foundations of chaos theory without 

any computer at all. At the similar time Howard T. Odum, the radiation 

ecologist, recognized that the revise of common systems required a language 

that could depict energetic, thermodynamic and kinetics at any system level. 

Odum urbanized common systems, or Universal language, based on the route 

language of electronics to fulfill this role, recognized as the Power Systems 

Language. Flanked by 1929-1951, Robert Maynard Hutchins at the University 
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of Chicago had undertaken efforts to encourage innovation and 

interdisciplinary research in the social sciences, aided through the Ford Base 

with the interdisciplinary Division of the Social Sciences recognized in 1931. 

Numerous scholars had been actively occupied in ideas before, but in 1937 

von Bertalanffy presented the common theory of systems for a conference at 

the University of Chicago. 

The systems view was based on many fundamental ideas. First, all 

phenomena can be viewed as a web of relationships in the middle of elements, 

or a system. Second, all systems, whether electrical, biological, or social, have 

general patterns, behaviors, and properties that can be understood and used to 

develop greater insight into the behavior of intricate phenomena and to move 

closer toward a unity of science. System philosophy, methodology and 

application are complementary to this science. Through 1956, the Civilization 

for Common Systems Research was recognized, renamed the International 

Civilization for Systems Science in 1988. The Cold War affected the research 

project for systems theory in ways that sorely disappointed several of the 

seminal theorists. Some began to recognize theories defined in association 

with systems theory had deviated from the initial Common Systems Theory 

(GST) view. The economist Kenneth Boulding, an early researcher in systems 

theory, had concerns in excess of the manipulation of systems concepts. 

Boulding concluded from the effects of the Cold War that abuses of power 

always prove consequential and that systems theory might address such issues. 

Since the end of the Cold War, there has been a renewed interest in systems 

theory with efforts to strengthen an ethical view. 

Growths  

Common Systems Research and Systems Inquiry  

Several early systems theorists aimed at finding a common systems 

theory that could explain all systems in all meadows of science. The term goes 

back to Bertalanffy's book titled "Common System theory: Foundations, 

Development, Applications" from 1968. Just as to Von Bertalanffy, he 

urbanized the "allgemeine Systemlehre" (common systems teachings) first via 

lectures beginning in 1937 and then via publications beginning in 1946. 
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Von Bertalanffy's objective was to bring jointly under one heading the 

organism science that he had observed in his job as a biologist. His desire was 

to use the word system for those principles that are general to systems in 

common. In GST, he writes: 

 ...there exist models, principles, and laws that apply to generalized 

systems or their subclasses, irrespective of their scrupulous type, the 

nature of their component elements, and the relationships or "forces" 

flanked by them. It appears legitimate to inquire for a theory, not of 

systems of a more or less special type, but of universal principles 

applying to systems in common. 

 

Ervin Laszlo in the preface of von Bertalanffy's book Perspectives on 

Common System Theory: 

 Therefore  when von Bertalanffy spoke of Allgemeine Systemtheorie it 

was constant with his view that he was proposing a new perspective, a 

new method of doing science. It was not directly constant with an 

interpretation often put on "common system theory", to wit, that it is a 

(scientific) "theory of common systems." To criticize it as such is to 

shoot at straw men. Von Bertalanffy opened up something much 

broader and of much greater significance than a single theory (which, 

as we now know, can always be falsified and has usually an ephemeral 

subsistence): he created a new paradigm for the development of 

theories. 

Cybernetics  

Cybernetics is the revise of feedback and derived concepts such as 

communication and manages in livelihood organisms, machines, and 

organisations. Its focus is how anything (digital, mechanical or biological) 

procedures information, reacts to information, and changes or can be changed 

to better accomplish the first two tasks. 

The conditions "systems theory" and "cybernetics" have been widely 

used as synonyms. Some authors use the term cybernetic systems to denote a 

proper subset of the class of common systems, namely those systems that 
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contain feedback loops. Though Gordon Pask's differences of eternal 

interacting actor loops (that produce finite products) creates common systems 

a proper subset of cybernetics. Just as to Jackson, von Bertalanffy promoted an 

embryonic shape of common system theory (GST) as early as the 1920s and 

1930s but it was not until the early 1950s it became more widely recognized in 

scientific circles. 

Threads of cybernetics began in the late 1800s that led toward the 

publishing of seminal works. Cybernetics arose more from engineering 

meadows and GST from biology. If anything it appears that although the two 

almost certainly mutually influenced each other, cybernetics had the greater 

power. Von Bertalanffy specifically creates the point of distinguishing flanked 

by the regions in noting the power of cybernetics: "Systems theory is regularly 

recognized with cybernetics and manages theory. This again is incorrect. 

Cybernetics as the theory of manage mechanisms in technology and nature is 

founded on the concepts of information and feedback, but as section of a 

common theory of systems;" then reiterates: "the model is of wide application 

but should not be recognized with 'systems theory' in common", and that 

"warning is necessary against its incautious expansion to meadows for which 

its concepts are not made.".  

Jackson also claims von Bertalanffy was informed through Alexander 

Bogdanov's three volumes Tectology that was published in Russia flanked by 

1912 and 1917, and was translated into German in 1928. He also states it is 

clear to Gorelik that the "conceptual section" of common system theory (GST) 

had first been put in lay through Bogdanov. The similar location is held 

through Mattessich and Capra.  

Cybernetics, catastrophe theory, chaos theory and complexity theory 

have the general goal to explain intricate systems that consist of a big number 

of mutually interacting and interrelated sections in conditions of those 

interactions. Cellular automata (CA), neural networks (NN), artificial 

intelligence (AI), and artificial life (ALife) are related meadows, but they do 

not attempt to describe common (universal) intricate (singular) systems. The 

best context to compare the dissimilar "C"-Theories in relation to the intricate 

systems is historical, which emphasizes dissimilar apparatus and 
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methodologies, from pure mathematics in the beginning to pure computer 

science now. Since the beginning of chaos theory when Edward Lorenz 

accidentally exposed an unknown attractor with his computer, computers have 

become an indispensable source of information. One could not imagine the 

revise of intricate systems without the use of computers today. 

Intricate Adaptive Systems  

Intricate adaptive systems are special cases of intricate systems. They 

are intricate in that they are diverse and composed of multiple, interconnected 

elements; they are adaptive in that they have the capability to transform and 

learn from experience. The term intricate adaptive system was coined at the 

interdisciplinary Santa Fe Institute (SFI), through John H. Holland, Murray 

Gell-Mann and others. An alternative conception of intricate adaptive (and 

studying) systems, methodologically at the interface flanked by natural and 

social science, has been presented through Kristo Ivanov in conditions of 

hyper systems. This concept intends to offer a theoretical foundation for 

understanding and implementing participation of "users", decisions makers, 

designers and affected actors, in the development or maintenance of self-

studying systems. 

Biomatrix Systems Theory  

Throughout the 1990s, an interdisciplinary team of PhD students at the 

University of Cape City, South Africa, integrated the key concepts of the 

systems and related meadows, jointly with their unique theoretical 

contributions, into a coherent meta-theory described Biomatrix systems 

theory. The theory is also unique in having a graphic alphabet with which it 

can be explained visually. 

 

PREVENTION OF ACCIDENTS  

Hazard Analysis  

A hazard analysis is used as the first step in a procedure used to assess 

risk. The result of a hazard analysis is the identification of dissimilar kind of 
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hazards. A hazard is a potential condition and exists or not (probability is 1 or 

0). It may in single subsistence or in combination with other hazards 

(sometimes described events) and circumstances become a actual Functional 

Failure or Accident (Mishap). The method this exactly happens in one 

scrupulous sequence is described a scenario. This scenario has a probability 

(flanked by 1 and 0) of occurrence. Often a system has several potential failure 

scenarios. It also is assigned a classification, based on the worst case severity 

of the end condition. Risk is the combination of probability and severity. 

Preliminary risk stages can be provided in the hazard analysis. The validation, 

more precise prediction (verification) and acceptance of risk is determined in 

the Risk assessment (analysis). The main goal of both is to give the best 

selection of means of controlling or eliminating the risk. The term is used in 

many engineering specialties, including avionics, chemical procedure safety, 

safety engineering, reliability engineering and food safety.  

Hazards and Risk  

A hazard is defined in FAA Order 8040.4 as a "Condition, event, or 

circumstance that could lead to or contribute to an unplanned or undesirable 

event." Seldom does a single hazard cause an accident or a functional failure. 

More often, an accident or operational failure occurs as the result of a 

sequence of causes. A hazard analysis will consider system state, for instance 

operating environment, as well as failures or malfunctions. 

While in some cases safety or reliability risk can be eliminated, in 

mainly cases a sure degree of risk necessity is accepted. In order to quantify 

expected costs before the information, the potential consequences and the 

probability of occurrence necessity be measured. Assessment of risk is made 

through combining the severity of consequence with the likelihood of 

occurrence in a matrix. Risks that fall into the "unacceptable" category (e.g., 

high severity and high probability) necessity be mitigated through some means 

to reduce the stage of safety risk. 

IEEE STD-1228-1994 Software Safety Plans prescribes industry best 

practices for conducting software safety hazard analyses to help ensure safety 

necessities and attributes are defined and specified for inclusion in software 



140 | P a g e  
 

that commands, controls or monitors critical functions. When software is 

involved in a system, the development and design assurance of that software is 

often governed through DO-178B. The severity of consequence recognized 

through the hazard analysis establishes the criticality stage of the software. 

Software criticality stages range from A to E, corresponding to severities of 

Catastrophic to No Safety Effect. Higher stages of rigor are required for stage 

A and B software and corresponding functional tasks and job products is the 

system safety domain are used as objective proof  of meeting safety criteria 

and necessities. 

Recently a leading edge commercial average  was promulgated based 

on decades of proven system safety procedures in DoD and NASA. 

ANSI/GEIA-STD-0010-2009 (Average  Best Practices for System Safety 

Program Development and Execution) is a demilitarized commercial best 

practice that uses proven hostesses, comprehensive and tailorable approaches 

for hazard prevention, elimination and manages. It is centered approximately 

the hazard analysis and functional based safety procedure. 

Accident Proneness  

Accident-proneness, also recognized as clumsiness, is the conception 

that some people might have predisposition, or that they might be more likely 

to suffer accidents, such as car crashes and industrial injuries, than other 

people. It may be used as a cause to deny any insurance on such individuals. 

Early Job  

The early job on this subject dates back to 1919, in a revise through 

Greenwood and Woods, who studied workers at a British munitions factory 

and establish that accidents were unevenly distributed in the middle of 

workers, with a relatively little proportion of workers accounting for mainly of 

the accidents. Further job on accident-proneness was accepted out in the 1930s 

and 1940s. 
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Present Revise  

The subject is still being studied actively. Research into accident-

proneness is of great interest in safety engineering, where human factors such 

as pilot error, or errors through nuclear plant operators, can have huge effects 

on the reliability and safety of a system. One of the regions of mainly interest 

and more profound research is the Aeronautical region, where accidents have 

been reviewed from psychological and human factors, to mechanical and 

technological failures. There has been several conclusive studies, that present 

that human factor has great power on the results of those occurrences. 

Statistical Proof   

Statistical proof  clearly demonstrates that dissimilar individuals can 

have dissimilar rates of accidents from one another; for instance, young male 

drivers are the group at highest risk for being involved in car accidents. There 

also appears to be substantial difference in personal accident rates flanked by 

individuals. 

Doubt  

Though, a number of studies have cast doubt on whether accident-

proneness actually exists as a separate, persistent and independently verifiable 

physiological or psychological syndrome. Although substantial research has 

been devoted to this subject, there still appears to be no conclusive proof  

either for or against the subsistence of accident proneness in this sense. 

Nature and Causes  

The exact nature and causes of accident-proneness, assuming that it 

exists as a separate entity, are unknown. Factors which have been measured as 

associated with accident-proneness have incorporated absent-mindedness, 

carelessness, impulsivity, predisposition to risk-taking, and unconscious 

desires to make accidents as a method of achieving secondary gains. 

 

COSTS OF ACCIDENTS  
Every accident at job has a cost associated with it and that is why it is 

significant to manage safety on the job.  
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How Much Does an Accident Cost?  

The HSE reckon that ill health caused through job can cost in excess of 

two times more than an accident causing an injury. The smaller your business, 

the better  the impact will be if you have a serious incident. It could even put 

you out of business. The costs that are involved are both direct and indirect; 

though the employee who was injured will be the one who pays the mainly. 

The costs associated with an accident are always more then presently pounds 

and pence. 

Direct Costs for the Employee: 

 Lost wages and overtime 

 Indirect costs for the employee 

 Physical pain and suffering 

 Mental anguish 

 Lost time with family and friends 

 Loss of productivity on and off the job 

Direct Costs for the Employer: 

 Sick pay 

 Worker compensation claims including legal costs 

 Insurance premiums 

 Equipment, apparatus, plant, products or property damage requiring 

repair/replacement 

 Overtime pay for other works to catch up 

Indirect Costs for the Employer: 

 Loss of a valued employee 

 Manufacture delays 

 Failure to fill orders and meet deadlines 

 Lost time on accident investigations through management 

 Replacing the lost worker leading to subsequent hiring/training costs 

 Knock on effect for co workers reducing morale 

 Loss of business reputation 
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Insurance policies do not cover everything and may only pay for 

serious injuries or damage. All other costs will have to be met through the 

employer. Keep in mind, accidents and ill health caused through job cost time 

and money. You cannot insure against all the costs arising from these and they 

can have a dramatic impact on your business. But you can prevent them, 

saving you time and money. 

 

REDUCING COST OF ACCIDENT  
One obvious method to manage the cost of accident would be to follow 

all the rules of book for safety. All the methods of safety that were described 

earlier have to be implemented so that cost of accident is controlled. Though, 

the mainly significant cost to be paid, albeit not the highest, is compensation 

whose value depends upon kind of accident, The payment of compensation is 

normally done just as to rules of government, decided through court or 

tribunals. The cost is reduced greatly if the employer pays compensation 

promptly after negotiating with the injured worker.  

The employers normally have workers compensation insured but some 

big industries have internal insurance system also. Mainly insurance 

companies after excellent safety engineering or loss manage services to their 

policy holders. These services help the employees in improving workplace 

safety. It has been pointed out earlier that large proportion of cost of accident 

goes for other expenses and not to the victim of the accident. The uninsured 

costs contain the time wasted through supervisors and other employees, the 

cost of damaged product or equipment, downtime in manufacture, cost of first 

aid, cost of training the replacement and so on.  

A good loss manage effort should involve the employer and insurance 

company. The representatives from the insurance company can serve as watch 

dogs on the company's programmes of safety and create suggestion of 

improvement. The insurance companies also give advice in efficient claim 

handling which controls cost of compensation. The services are rendered 

through insurance company are implicit in their stake in payment of accident 

compensation and hence they are always ready to help insured employer. 
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REVIEW QUESTIONS  

 Describe various components that make control an accident. 

 Analyze the cost due to injury to worker or due to damage to 

equipment and property. 

 How can the cost of accident be reduced in work place? 
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CHAPTER 5 

Hazards and Control of Hazards  

STRUCTURE  

 Learning objectives 

 Rules for safety and workers‘ participation 

 Controlling hazards through design 

 Controlling hazard through protective equipment 

 Monitoring as a means of hazard minimization 

 Warning 

 Buddy system for hazard avoidance 

 Common hazards 

 Ergonomic hazards 

 Mechanical hazards 

 Heat and temperature hazards 

 Pressure hazards 

 Electrical hazards 

 Fire hazards 

 

LEARNING OBJECTIVES  
After reading this chapter, you should be able to know: 

 What is a hazard and which hazard will be causing accident? 

 How can a hazard be eliminated or controlled? 

 How can design help in controlling hazard? 

 How to safeguard persons who perform hazardous operations? 

 How to minimize and contain damage? 

 

RULES FOR SAFETY AND WORKERS’ PARTICIPATION  
Safety rules are the first weapon to fight the hazards and avoid the 

injury to personnel and damage to property. It is the duty of the management 

or employer to give the employees with safety rules and to see that not only 

the employees follows the rules but also that the rules are convenient to be 
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followed. In case an accident occurs and safety rules are establish missing, the 

management or employer is held responsible for gross negligence. In many 

cases where enforcement of rules has been established lacking the employers 

have been indicated and fined through law. The law demands that the safety 

rules necessity be provided to govern the conduct of the workers and the rules 

necessity be enforced. 

The rules may be common, specific or critical. The common rules are 

meant for employees of a big setup and will be applicable to all the employees 

working anywhere in the plant. Rules like dress code, cleanliness of workplace 

and equipment, proper disposal of waste, etc. are common rules. The specific 

rules pertain to a scrupulous hazard, procedure or equipment. The examples 

are fire hazards, lifting of loads, use of protective gears for specified 

operations like machining, welding or construction, etc. Critical rules apply to 

situations which could be sudden or fast propagation like use of pressurized 

vessels, boiler or molten metals. The degree of adherence required through 

law increases from common, to specific, to critical. The penalties for non-

observance of rules may also augment in the similar order. 

The task of creation rules and their enforcement becomes easier if 

sure-principles are followed. These principles may be laid down as under: 

 Each rule necessity is clear and unambiguous, described in such a 

method that worker concerned can understand it. 

 The number of common rules should be kept to a minimum. 

 Rules for a scrupulous operation necessity are incorporated in 

procedure for conduct of that operation. 

 Enforce rules as per requirement. If not required the enforcement of 

rule may generate a negative attitude in the minds of workers. For 

instance, wearing a helmet in operations like drilling on a radial drill 

may be resented through a worker. 

 The rules that can be enforced should only be stipulated. 

 

It is mainly significant to seek the cooperation and participations of 

workers in framing rules for safety. It is obvious that the worker's life that 

faces the hazard, in mainly cases, he may be the first to notice the subsistence 
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of hazardous condition. The workers necessity be trained and educated to 

provide up the belief that hazardous circumstances exist normally and usually. 

Workers may even be rewarded for bringing a scrupulous design deficiency to 

the notice of the supervisor. A mechanism of continuous consultation with 

workers necessity is recognized. There are several such workers who do not 

prefer frequent changes in design and procedure and so fail to bring the 

deficiency or hazardous condition to the notice of supervisors. Such workers 

should be recognized and encouraged to participate in the procedure of safety 

rules formulation against existing hazards. 

As pointed out earlier the best method to locate hazards for which rules 

require to be framed is the workers participation, hence methods should be 

devised for knowing what they know of equipment and procedures. They 

should be asked extremely specifically if they are aware of any hazards in 

their job. Therefore data on hazards, close to-misses, unsafe circumstances and 

risky practices are composed. On choosing the candidates for asking questions 

the preference should be in favor of operationally experienced personnel. The 

data will I give complete information on human-machine-operation connection 

if while asking questions all characteristics were kept in mind. The capability 

of interviewer in framing questions and understanding answers necessity of 

course is ensured. An experienced interviewer would know that for every 

accidents there are in relation to the 400 close to-misses. He would also know 

that it is not only the worker who escaped the accidents who would know in 

relation to the close to-misses but also a family big n-umber of co-workers 

who necessity has noticed them. The questions necessity is asked in relation to 

the: 

 Involvement in any accident. 

 Escape from any accident, i.e. close to-misses. 

 Difficulties in performing a task or by an equipment. 

 Errors and mistakes likely to be committed in following a procedure, 

by an equipment or machine or working in a specific environment. 

 Observation of other workers involved in mishaps or close to-miss. 
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It is understood that workers are more willing to talk in relation to the 

escaping from an accident situation than in relation to the an accident in which 

they were involved, The cause for this behaviour is obvious that if they have a 

close to-miss they may attribute it to their alertness and intelligence but if they 

are involved in the accident then section of responsibility may go to them. 

Therefore the benefit of experience of workers is better obtained through 

talking to them without waiting for an accident or mishap to happen. This 

interviewing of workers and creation them to participate in arriving at rules for 

safety is described Critical Incident Techniques and has been establish to be a 

beneficial safety device. Such oral questioning and their answers necessity are 

recorded for future use and at the similar time written records are prepared. 

Some suggestions have been made for circulating questionnaires amongst 

workers who can write answers.  

This technique has many advantages like framing of questions is a hard 

task so that desired answers may be forthcoming. The mainly prominent defect 

of this technique is that people are reluctant to write details and get rid of 

questions through giving short account whereby significant details are left out. 

The multiple choice questions after miss details and opinions of workers 

which could be more stimulating in understanding the hazard situation and 

framing of safety rules. 

 

CONTROLLING HAZARDS THROUGH DESIGN  
Before proceeding to manage hazards so that they do not convert into 

accidents, it is imperative to identify the hazardous situation. In the last part 

thought of safety rules was introduced with the understanding that following 

such rules would prevent accidents. The rules are mixture of human (workers') 

perception and engineering methods. We would like to seem at the problem 

with engineer‘s angle. It is quite hard to determine as to which hazard may 

cause an accident. Engineering design may often be singled out to blame: 

There have been accidents in which case involvement of workers was least. 

Examples of disintegration of Comet II (jet plane), collapse of Montrose 

bridge or fracturing of ship when it is not in service are examples of design 

failures.  
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There several others like failure of cooling system of isocyanides gas 

which would expand with rise of temperature and rising pressure will 

ultimately result into leakage of lethal gas. Many pressure vessels and rotor of 

turbines have failed where design errors either reduced effective strength, 

increased pressure or speed. 

Easy design error may cause the automobile accelerator pedal to stick 

in pressed location due to ice formation on connecting wires in which case the 

engine will accelerate to such an extent that car may catch fire. Similar error in 

governor of a stationary IC engine may cause uncontrolled augment in speed 

resulting in bursting of flywheel at the rim. The uncontrolled rise in pressure 

of boiler or attendance of moisture eating absent material, reducing thickness 

of boiler shell at highly stressed spots may cause bursting of boiler shell. In all 

cases the hazard are traceable to deficiency in design and in all cases the loss 

of life and property could be enormous. Great trade of researchers has gone 

into improving life expectancy of jet plane, ships and bridges.  

The answers to question of safety have been establish in material 

behaviour under fatigue loading, at low temperature, in the attendance of high 

stress concentration, at high temperature and at high strain rate. Importantly in 

mainly failures the material of the structure did not fail showing plastic 

deformation but in a brittle manner. The design solution attempted to reduce 

stress concentration, avoid or reduce corrosion through applying a protective 

coating or paint, through reducing impact of load to reduce strain rate and 

through choosing a material which will not weaken marked through or lose 

ductility in these circumstances. 

It will not be possible to exemplify above cases in any detail because 

of intricate nature but it may be pointed out that objective of safety is often 

achieved through judicious combination of design details, transform of 

working procedure and bringing changes in surroundings occupied through 

equipment, machines and workers. 

For instance consider a case of a boiler which produces steam at high 

pressure. If the boiler shell bursts hot fluid (steam and water) will be released. 

The shell body will be fragmented and fragments will widely spread and can 

cause injury to persons and equipment. Therefore a hazard is recognized to 
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exist. The hazard cannot be eliminated but reduced greatly. The major cause of 

mechanical failure is the workness of shell plate whose thickness may be 

increased from calculated value, The corrosion of surface due to moisture 

attack may on one hand reduce in thickness and on the other hand augment in 

stress due to stress concentration.  

So the corrosion possibilities necessity is removed through keeping 

surface arid. The corrosion may also be avoided through changing the 

material, i.e. by corrosion resistant material like stainless steel. This solution 

will have great repercussion in conditions of cost since stainless steel is much 

costlier than carbon steel in which boiler plates are normally made. For 

avoiding fragments hitting equipment and personnel in the event of an 

accident the boiler room should not have personnel except for those essential 

and equipment should also not be placed there. Also flying of fragments may 

be checked through providing mesh screen to surround the boiler. 

The hazard manage method may require detailed information in 

relation to the design of boiler and boiler room and reasons for choosing a 

scrupulous material and permissible stress in the boiler and its joints necessity 

be extremely clear to designer, supervisor and manager. Such comprehensive 

information and understanding can develop methods of designing that may 

ensure safety and manage the hazards. Better manage is exercised after 

knowing details of equipment and its services, environment or nearby where 

the equipment is placed and personnel who job on and approximately the 

equipment. To improve hazard manage, though, following hierarchical order is 

proposed. 

 Prefer to manage hazard through design. Accomplish a design which 

will not fail. Though, the engineers have before them the mainly hard 

choice to create flanked by cost and ultimate safety. There are methods 

which may be incorporated in procedure through method of which a 

intended equipment may be kept safe throughout its life. The mainly 

general method is to assign life to the equipment and prescribe the 

procedure for its maintenance. 

 Protective safety devices may be used where safeguards through 

design are not possible. 
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 Automobile warming devices are employed if both the design and 

protective devices are likely to fail. 

 Adequate procedure of working and personnel training is to be 

incorporated in practice if first three are not feasible. 

 

Fail-Safe Design  

Failures of equipment, through distant, are the mainly frequent cause 

of accidents. The results of such failures may be one or more of the following: 

major catastrophe, injuries to personnel, damage to equipment or total loss of 

equipment or partial loss of operational capability of equipment. Fail-safe 

design tends to achieve such results that equipment failure may not happen but 

stops or if it occurs the system will be unaffected, no injury to personnel 'and 

damage to nearby will happen. The approach also discusses that equipment 

may continue to function, allowing time to readjust. Such design approaches 

are described below: 

 Recognizing the information that failure of equipment occurs when the 

power consumed or passing through it is maximum. To avoid failure 

this power has to be lowered. In electric circuits it is easily achieved 

through providing a fuse which melts to cut off flow of current. 

Alternatively self activating switches to cut off current at a predefined 

higher stage may be incorporated. Sure mechanical devices like shear 

pins or keys may be allowed to fail at high power stage. Their failure 

breaks mechanical connection and therefore stops power transmissions. 

Such devices may be either replaced or activated after creation 

adjustments. Bimetallic thermostat may also be used in shutting off 

current typically, in heating devices. As the flow of current stops, no 

further heating will happen and equipment is safe from failure. 

 Fail-active design is a method of generating a condition of warning 

through activating a visual indicator, a blinker or a sound alarm. This 

method does not, though, deactivate the equipment which continues to 

job at higher power stage. The warning is removed after necessary 

adjustments are made. The method is used for controlling temperature, 
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speed and pressure extremely commonly. A smoke detector is an 

instance. The temperature indicator with a red spot on dial showing 

temperature of radiator coolant in an automobile is an instance of fail 

active design. Similar device can cause a noise or a blinking lamp to 

glow. 

 Fail-operational design permits functioning of a system to continue 

until connective action is initiated. Feed water valve in boilers is 

intended on this principle. Detachment of disc of valve from its stem 

may cause the stopping of water to flow in the boiler but fail-

operational design does not allow the water flow to stop whereby the 

boiler is not starved and continues to operate till proper action is 

initiated. 

Reducing Chances of Failure  

Reducing the failure occurrence in machines and equipment is a 

extremely hard proposition. But there are a few critical situations where even a 

fail-safe design may become risky. The question is resolved through evolving 

a design which will not permit failure.  

Though, two vital facts necessity be kept in mind. All sections of 

machines and structures are subjected to variable, i.e. fatigue loading which 

means stress acts in cyclic manner. This fatigue loading will ultimately cause 

the material to fail unless the effective stress is so low that under no 

circumstances it can exceed limiting stress described fatigue strength. 

Secondly, it should be known that all stress calculations are based upon some 

assumptions concerning sharing or transfer of forces, the method of 

application which may vary from sudden to shock, no load being slowly 

applied and upon homogeneity of structure which cannot be realized in 

practice.  

The subsistence of stress concentration due to holes, shoulders, notches 

and also being effected due to corrosion although recognized and used in 

calculation as stress enhancer, yet their role in reducing fatigue strength is not 

recognized. Also the factors like speed of rotation, temperature, size of section 

and manner of load application have their powers in reducing fatigue strength. 
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Therefore the design continuously discovers himself being pulled in opposite 

directions but none to safety. The material factors tend to reduce fatigue 

strength whereas the loading factors and geometrical circumstances (size and 

stress concentration) tend to augment the stress.  

This information reduces the periphery of safety which is normally 

calculated as ratio of fatigue strength to actual stress at any point in the body 

of material. Many experiences of designers and experimental results are 

accessible for use of designer through which they can choose the factor of 

safety which is based upon kind of material, loading, stress and manner of 

application of load. It may also be noted that several text will describe factor 

of safety as ratio of ultimate tensile strength or yield strength to the working 

stress. However in mainly cases the fatigue strength bears a constant ratio to 

ultimate tensile strength and/or yield strength. It is also significant note that 

loading (sudden or shock), cyclic stressing (reversible or fluctuating) stress 

concentration, size, etc. may not affect the ultimate tensile or yield stress but 

would adversely affect the fatigue strength. 

With understanding it may be stated that a big factor or safety would 

ensure the safety of machine section and failure may therefore be avoided or 

minimized. As that a big factor of safety will augment the weight of machine 

or equipment which will augment the cost and make difficulties in handling, 

should always be kept in mind. Furthermore, it is an instructive saying to keep 

in mind "you can always design and manufacture an aeroplane which will be 

safe but you cannot ensure that it will fly." What it means is that creation an 

infallible machine or structure is not always possible. 

Yet another method described Failure Rate Reduction is often applied 

through engineers through practice of Reliability Engineering. The method 

depends upon finding life span of components and their arrangements under 

simulated circumstances and then prescribes a life time for the component 

under actual circumstances. After the expiry of the life time the section is to be 

replaced. This method is mainly used for bearings whose manufacturer 

through reliability experiments and analyses prescribe life for the bearings and 

designer prescribes life for it based upon his experience and calculations in a 

scrupulous machine. The instruction for replacement would be extremely clear 
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and if not followed the accidents may be expected. Additionally the machines 

are required to be maintained properly and monitored continuously for any 

untoward fault developing. The method is recognized as condition monitoring 

which is normally concentrated at bearings. Any fault developing anywhere in 

the machine will eventually send the signal to the bearings where lies the 

connection flanked by moving and stationary sections.  

The condition monitoring is practically accomplished through picking 

up noise signals at the bearing and transform in the nature of noise signals may 

be traced to defects in other sections the condition monitoring may also be 

used as a tool to extend the life of a machine if signals recorded point in the 

direction of good health. 

The periodic checks of structure flanked by spells of continuous use 

are another method of condition monitoring. This is based upon the 

understanding that a mechanical failure or fracture will always be preceded 

through a crack in the bulk of the material. For instance the structure of 

aeroplane is checked at well recognized critical points after each landing. If a 

crack of length not permissible the plane is not allowed to take off before 

correction is effected. This is true for other equipments also. Likewise the 

blades of turbine of aeroplane and power plants are periodically checked for 

incipient cracks after a fixed running time. The replacement will follow if 

cracks are established. 

An significant aspect of condition monitoring or maintenance practice 

is to see if heat generated in components is duly removed. The accumulation 

of heat may cause damage which may cause an accident. Heat accumulation is 

therefore a hazard. Many mechanical components having relative motion are 

highly prone to heat generation. The life and functioning of bearings is vastly 

dependent upon proper cooling or heat removal which can be done through 

proper lubrication and external cooling. This is extremely common method of 

minimizing effects of hazard. Electrical and electronic sections carrying 

current may also generate heat and hence require external cooling. Electronic 

engineers continuously strive for finding materials and devising arrangements 

which will generate less heat and dissipate mainly of it. Yet cooling will be 

extremely effective in avoiding accumulation of heat. Keep in mind jamming 
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of electronic section may stop or send a signal which can be the cause of 

malfunction and accident. 

Besides considering factors which are essentially self-governing of 

operator, the designer does require consider the performance features of 

machine operators. These features may impose restrictions on overall design 

of machine and equipment, and limitations of human capabilities cannot be 

ignored. Consideration of human factors in design of machines is a science 

described Ergonomics. One of the results of ergonomic consideration in 

design is the cognizance of the information that there are sure tasks which men 

can perform with greater ability and dependability than machines while there 

are other tasks in which machines can excel. This understanding has to be 

incorporated in the conceptualization of machine at initial level as well as 

throughout redesign or modification. The designer has to be aware of never 

ending connection flanked by machine and man in any given environment or 

workplace. The positive performance features of human workers which 

require to be exploited through engineers for producing safe design are 

tabulated below: 

 Signal discovery in high noise field. 

 Substance recognition under widely dissimilar circumstances. 

 Patter recognition. 

 Sensitivity to a wide range of stimulation. 

 Extensive term memory. 

 Capability to handle unexpected events. 

 Taking advantage of experience. 

 By judgment. 

 Flexibility, improvising and creativity. 

 Capability to select and perform under overload condition. 

 Version to changing environment. 

 Manipulating. 

 Capability to perform even if partially impaired. 

 

The positive performance features of machines are: 

 Fast response to signals. 
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 Sensing power in the range beyond human capability. 

 Capability to perform uniformly tasks that are routine, repetitive and 

perform them with precision. 

 Capability to recall and procedure extremely big data. 

 High power and force capability. 

 Uniform performance. 

 Fast signal transmission. 

 Performing many tasks at a time. 

 Resistant to many environments. 

 Expendable. 

 

The engineers have been successfully exploiting these performance 

features through incorporation in design of machines, procedure and nearby. 

Nearby and Workplace Design  

Ergonomic hazard prevention, wherever possible, is adopted through 

engineers in designing workplace and surroundings. The focus of ergonomic 

design is to create job fit the person and not to create person fit the job. This is 

done through redesigning the workstations, job methods or tool to reduce the 

demands of the job. High force, repetitive motion and awkward posture are 

often not liked through the People and would cause undue stresses if imposed 

upon worker. The designer has to update his knowledge of new technologies 

as they stay coming and use them for redesigning job lay, apparatus, etc.  

The workstation should be intended to accommodate the persons who 

actually use them. They are not intended for average or typical worker. The 

workstation should be able to suit the job also. The workstation should be big 

sufficient to permit full range of required movements, especially where knives, 

saws, hooks and similar apparatus are used. Apparatus used in workstation 

should be intended or selected to make minimum hazards. Big diversity of tool 

sizes necessity is made accessible to avoid awkward motions and 

overexertion. Apparatus for use with both right and left hand necessity is 

provided. Handles on apparatus, easily depressible triggers in apparatus and 
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lighter apparatus are preferable. If pneumatic apparatus are used they should 

not generate much noisy vibrations. 

If the factors are neglected the slighted hazard can become dangerous 

because the worker feels stressed both physically and psychologically. 

Additional stressors present in workplaces are poor illumination, excessive 

noise, vibration, heat and attendance of excessive, harmful atmospheric 

containments. Unluckily much less is recognized in relation to the their effects 

when they happen at the similar time in rapid sequence or in excess of 

extended periods of time. Such effects are not basically additive but 

synergistic and then detrimental effects are compounded. The effort of 

procedure and equipment designer would be to reduce the effects of these 

factors, to see that they do not exist simultaneously or to reduce the magnitude 

of each disturbing signal. 

Robot has appeared as a solution to reduce hazard or eliminate the 

possible accidents, injuries and loss of health. Robot is understood as a 

reprogrammable manipulator arm like structure which can job in many 

awkward and unpleasant situations. A robot can be measured as hazard 

eliminator for workers whom it can substitute in situations of hot forging, die 

casting and spray painting, etc. An industrial robot can use apparatus which 

are heavy and have awkward forms. 

 

CONTROLLING HAZARD THROUGH PROTECTIVE 

EQUIPMENT  
The ideal method of elimination or minimization of hazard will always 

be through design or engineering practices which will have no dependence on 

workers. In many instances enough measure of security is achieved when 

worker is ready to wear protective clothing or personal protective equipment. 

The protective clothing and equipment necessity satisfy following 

circumstances: 

 Suitability for the scrupulous hazard. 

 Convenient to be maintained in good condition. 

 They trust be properly stored to be easily accessible and not damaged 

throughout storage. 
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 They necessity be cleaned properly. 

 

Protective clothing is accessible for dissimilar sections of the human 

body. The heads are protected through hard hats against falling objects. 

Workers' hair can be protected from being caught in machinery through caps 

or nuts. Safety goggles, face shields, glasses or similar type of protection 

devices can be used to protect face and eyes if splashing of oil and flying 

particles or harmful light can cause damage to face and eyes. There are 

instances of workplaces where noise is created which can cause damage to 

hearing. Easy plugs may be used in such case:. The trunk of workers' body is 

subjected to possible impacts, cuts and bruises from get in touch with heavy, 

movable albeit slowly and sharp or rough edged stock. The workers are 

required to use such protective clothing‘s as coverall, aprons, jackets and vests 

made of proper materials. Special sleeves and gloves are used for protecting 

hands and arms from hot or rough jobs.  

Safety shoes and boots are recommended for workers rounding heavy 

and/or sharp edged stock which might drop. It is imperative that the use of 

protective clothing does not impair the working and also that it does not 

become a source of hazard itself. There are instances when gloved hand was 

easily caught flanked by rotating sections. It has also been establish that 

wearer's vision was hindered through face protector. In such cases greater 

alertness on the section of the user and timely instructions on the section of the 

supervisor are needed. 

 It will always call for special attention and careful decision when one 

is to create the choice of protective clothing or gear for each case is a special 

one. Judicious decision will have to be made and worker will have to train 

himself, may be in a short time span to become well-known with scrupulous 

clothing or protective gear to see that his normal body movement is not 

affected and the extra weight he carries does not bother him. Some 

complicated situations may require even especially intended more 

sophisticated device. If such devices do not produce desired protection then 

engineering designer may be asked to provide a second thought and redesign 

the equipment and procedures. 
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Normally the workers necessity be advised and counseled against 

wearing loose-fitting clothing, bracelet and rings, etc. for these may easily get 

entangled with moving machine sections and make hazardous situation. 

Scheduling and Implementation  

Before creation a scrupulous protective clothing or equipment 

compulsory for workers under given hazardous situation exercise in 

scheduling and selecting the equipment necessity is completed. There are nine 

steps in scheduling procedure and they are described below. At the outset the 

require analysis necessity be done through answering questions one through 

one. 

 Identify hazard and its environments. Discover its standards require 

that the protective equipment be used. 

 Are accidents statistics accessible that point in the direction of by the 

protective equipment? 

 Has any of safety inspections brought out require of protective 

equipment? Did the inspection identify the kind of hazard? 

 Job analysis when done, necessity is able to point its finger towards 

risks and dangers associated with the stock. 

 Where is the potential for injury, illness and damage? 

 Which hazard cannot be eliminated? 

 

The answers to these questions will set up the require for protective 

clothing‘s and equipment. Once the require has been recognized the selection 

of equipment has to be done. The selection is done on the foundation of 

following thoughts. 

 The equipment should conform to standards. 

 The equipment is selected to give protection to sure desired degree. 

 The cost of equipment not is excessive. 

 The user should not feel uncomfortable while by the equipment. 
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The third step in protective equipment scheduling is to ensure that 

workers will want to use them rather than forcing them to put on. Such 

objective is achieved through programme communication both formally and 

informally. The workers should be slowly informed in relation to the 

advantages of by protective devices through casual meetings and through 

putting information on bulletin boards followed through formal training on use 

of equipment. The workers tend to resist a transform unless it is convenient 

and comfortable and appear reasonable to them. The safety supervisors 

remaining in direct get in touch with workers have significant duty to 

communicate with the workers directly while the management necessity give 

proper publicity materials in shape of notifications and posters. 

The workers required to use these equipment necessity not only be 

influenced of the require but necessity also recognized how to use them, when 

to use them and how to stay them clean and in condition of readiness. Such 

characteristics can be learnt through the employees throughout training 

sessions which necessity is organized before new equipment are used or for 

new workers joining the team. 

The convenient and comfortable use of the protective clothing and 

equipment are essential. Loose or tight fitting coveralls, jackets, goggles and 

face masks can become a liability. So training of employees should be 

followed through fitting and adjustment stage. Thereafter a date should be 

fixed after which no worker will job without protection. Even when the use of 

the equipment has been usually accepted some individuals may still grumble 

to use them pointing out defects and difficulties. There may be some genuine 

difficulties and special attention should be paid to their removal. The 

continuation of such expression occurs throughout what is described break-in 

era which can be shortened through a vigilant and sympathetic supervisor. 

Allowing for a reasonable break-in era the successful hazard minimization 

programme would be concluded through enforcement so that the violation 

may not be allowed. The violators will have face disciplinary action. The 

workers may be penalized for not by protective equipment in the interest of 

safety. Their use necessity be incorporated in safety rules and widely 

publicized through posters, warning signs and special instructions. Though, 
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sustained and constant efforts in the direction of motivation are the mainly 

significant method of successful hazard minimization programme. One 

method to motivate workers is that the managers while visiting a hazard prone 

region necessity uses the similar protective equipment as workers in that 

region are expected to do. 

Maintenance and Sanitation  

The safety gears are stored in a company store from where the workers 

can draw them. A well structured programme of equipment maintenance 

necessity is put in force so that workers do not receive an unusable or 

defective piece. The attendants at the store necessity know how to clean the 

used equipment and to take care of sanitary circumstances. The daily 

maintenance of these equipment may contain: adjustment of a suspension 

system on a safety hat, cleaning of goggle lenses, glasses or spectacles, 

scraping residues from the sole of safety shoes or proper adjustment of face 

mask when wearing an air purifier respirator.  

These equipment necessity be periodically inspected for weaknesses 

and defects. The frequency of inspection will depend upon kind of equipment. 

The disinfection if protective equipment is a necessary condition for similar 

element can be used through dissimilar individuals. Procedures and facilities 

required to sanitize these equipment can be integrated with maintenance 

programme. 

 

MONITORING AS A MEANS OF HAZARD MINIMIZATION  
The essentially similar methods can be used for hazard minimization in 

which monitor is a measuring device which keeps measuring a parameter of a 

procedure or environment, giving readings which are compared with threshold 

limit value (TLV) automatically or read through the operator trained to take 

proper action as and when needed. Normally such parameters as temperature 

and pressure, stages of water or chemicals in tanks, concentration dangerous 

gases like CO or essential gas like OZ etch are monitored. In some other 

procedures water excellence described through BOD, COD or pH and 
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concentration of sure inorganic chemicals or organic contaminants may be 

monitored. In common monitors are employed to indicate if: 

 A specific condition exists or does not exist. 

 The system is ready to begin operation or operating satisfactorily as 

planned. 

 The measured parameter is normal or abnormal. 

 A required input has been provided. 

 A desired or undesired output is being created. 

 A specified limit is being met or exceeded. 

 

In mainly monitoring systems the measured value is handled through 

feedback part and sent to manage part. The manage section of the system 

automatically initiates proper action to bring the parameter to desired value. In 

many other monitoring systems the reading is taken through the operator (who 

is section of the system). The operator then initiates actions to correct the 

parameter. The monitoring systems are made up of many components whose 

functions can be broadly classified as:  

 Discovery,  

 Measurement,  

 Interpretation and  

 Response.  

 

These functions can be totally performed wholly manually or wholly 

through electronic-mechanical measuring devices. The measured value is then 

compared through the instrument with average value or a person can directly 

read and compare with the average value. What then follows under 

interpretation is whether parameter requires changing and for that whether 

procedure parameter are to be altered and if yes then which parameters should 

be altered. Naturally the scheme will vary from procedure to procedure and 

machine to machine. In all cases, i.e. whether parameter reading and 

subsequent interpretation is done through an instrument or manually or both 

the corrective action can also be taken likewise.  
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The scheme is described in Figure 5.1 in which computer has been 

shown to perform the interpretation and decide in relation to the correction. 

The mechanical interface may be a complicated mechanism required to create 

many mechanical movements or changes in electrical circuits to affect the 

proper response. The portion shown in broken rows is the feedback loop of a 

central system and in total manual system these operations are performed 

through man. 

 

FIG. 5.1 MONITORING FOR HAZARD CONTROL 

 
 

WARNING  
The warning of an impending accident is a procedural method of 

eliminating injury and damage to vanish engineers resort when their design 

efforts have failed to avoid accidents. Warnings are required through law. The 

workers, users and public necessity are informed of risks which may not be 

extremely obvious. The warning is meant for focusing attention of operators, 

users and public on any item that can constitute a hazard. For operator such 

signal could be an advice to initiate corrective measure, for user to abandon 

the use and for public to flee the region of risk. Though, if warning is meant 

for common public or superior body of workers than warning may be of some 

other shape rather than light signal. Human sources are affected through such 

warning. These warnings could be visual, auditory, smell, feel or taste. 
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Visual  

A hazardous region, like intersection on highway, may be more 

illuminated than normal highway. An obstruction on road, like a speed 

breaker, is painted through bright colors or with alternate light and bright 

strips. Warning instructions and caution notes are inserted in operation's 

manual. Warning labels are painted or attached to equipment and machines. 

We often see the signs or placards reading NO SMOKING, EXPLOSIVE, 

FLAMMABLE or CORROSIVE on trucks carrying such materials. Flashes 

and signal lights are used through automobiles, ships or marooned. Flags 

normal or made in rags are often used to warn of dangers. Sometimes waving 

hands are often used for crane operator, railway car shunters, truck drivers and 

likes. 

Auditory  

Alarms and sirens are commonly used in diversity of spaces and 

situations. Fire fighters use alarm in their vehicles so do the ambulances. 

These are also used while exploding a mine or expecting enemy attack through 

air. Buzzer produces a sound sufficient for a person to warn him that he has 

exceeded time allowed for completing an action. It may also mean that taking 

any further time may compromise his safety. The similar person may be 

warned through shouting. A person putting an explosive device at a aloofness 

is often warned of shortage of time through shouting. 

Smell  

Odor is a general method of detecting many gases and they have 

features odors. The gases may emit from a chemical procedure, burning of a 

substance being extremely general. The heated surfaces also have features 

odor. The odor can detect an unseen fire and heated section in a machine, 

beaming is a general instance. 
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Feel  

Vibrations are a phenomenon which can be felt through touch. An 

experienced operator can distinguish flanked by smooth and rough running of 

a machine. Through touching bearing housing the health of bearing can be 

judged and corrective action initiated. The corrective action could be cooling 

or addition of lubricant. Excessively heated surface of bearing housing is a 

definite warning that bearing requires attention or failure may happen. Heated 

surface of pipeline through which cooling water is passing warns of something 

wrong occurring in the equipment being cooled. 

Taste  

Tasting a substance is extremely specialized job. Bitter taste or 

excessively salty taste is indication that substance is not good for 

consumption. 

 

BUDDY SYSTEM FOR HAZARD AVOIDANCE  
In a hazardous situation a worker is assisted through another, not for 

working but for keeping an eye and providing him support for avoiding 

hazard. Consider a man climbing a ladder and working at a height from 

ground. His ladder will be constantly held against sliding on the ground. 

Another instance is when a person enters a tank for cleaning or repair. A 

buddy is stationed outside to monitor the safety of the person working inside. 

He may warn from outside if he observes any unsafe condition, help him to 

reach safe condition or get help from outside. Therefore, the person stationed 

outside may job as lifeguard. At the similar time he can assist the worker 

inside the tank through passing on apparatus, messages and through taking 

notes of what he is told from inside. He is not supposed to leave the location 

unless the worker comes out from inside.  

This prohibition is also applicable against leaving location even if the 

worker inside asks him to go and fetch something or to convey a message. The 

buddy can leave only when the worker comes out of the confined legroom. In 
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such situation if conveying message is significant then a system of 

communication necessity is recognized in advance. 

The buddy system requires a good scheduling and execution strictly 

just as to rile lay down. The buddies supported to job jointly necessity are 

thoroughly knowledgeable of their individual duties. They necessity know or 

prepare a list of all apparatus and aids required for the job and necessity be 

aware of the higher power whom to communicate in relation to the impending 

danger or corrective actions to be taken. Everyone involved in the procedure 

should be aware of contingency plane while the worker actually performing 

the job necessity continuously monitors the circumstances in the confined 

legroom.  

Account is mainly for the system in which one of two buddies actually 

performs the job while other acts as a lifeguard and assistant from outside. 

With all his duties of supplying apparatus and aids and getting messages to 

pass on to others, he does not leave the spot but does not participate in job. 

There is another type of buddy system in which two persons attend to a hazard 

simultaneously while assisting each other in job and keeping eye on safety of 

each other. The workers working on high voltage electrical system may job in 

tandem, still aiding each other and keeping surveillance. 

 

COMMON HAZARDS  
There may be a vast list of hazard if one would like to survey all and 

sundry industries occupied in producing goods from pins to planes and like 

ships and toys. There are industries which job through intricate chemical 

reactions and feeding toxic chemicals to produce both benign and dangerous 

chemicals. There are industries which job at high temperatures, high velocities 

and high pressure.  

Some use equipment to lift big loads to high stages, others use high 

currents, high voltages or both to produce goods and services. Some fly in the 

air while others sail in water carrying people and loads of goods of all kinds. It 

is not unimaginable to understand that hazards may exist in any of human 

action but more of it is concentrated in industries. Through the text we have 

talked many of such hazards, mostly taking their examples to explain a point. 



167 | P a g e  
 

Here we effort to classify them in convenient clusters and extremely briefly 

identify their features before closing the element on manage of hazards. The 

common classification is as follows: 

 Ergonomic hazards 

 Mechanical hazards 

 Falling, impact, acceleration and lifting hazards 

 Heat and temperature hazards 

 Pressure hazards 

 Electrical hazards 

 Fire hazards 

 

The list may not be regarded as complete. More can be added. We are 

presently confirming to extremely common statement. 

 

ERGONOMIC HAZARDS  
The term ―ergonomics‖ can basically be defined as the revise of job. It 

is the science of fitting jobs to the people who job in them. Adapting the job to 

fit the worker can help reduce ergonomic stress and eliminate several potential 

ergonomic disorders (e.g., carpel tunnel syndrome, trigger finger, tendonitis). 

Ergonomics focuses on the job environment and things such as the design and 

function of workstations, controls, displays, safety devices, apparatus and 

lighting to fit the employee‘s physical necessities, capabilities and limitations 

to ensure his/her health and well being. It may contain restructuring or 

changing workplace circumstances to reduce stressors that cause 

musculoskeletal disorders (MSDs). 

What are Ergonomic Hazards?  

Ergonomic hazards refer to workplace circumstances that pose the risk 

of injury to the musculoskeletal system of the worker. Examples of 

musculoskeletal injuries contain tennis elbow (an inflammation of a tendon in 

the elbow) and carpal tunnel syndrome (a condition affecting the hand and 

wrist). Ergonomic hazards contain repetitive and forceful movements, 
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vibration, temperature extremes, and awkward postures that arise from 

improper job methods and improperly intended workstations, apparatus, and 

equipment. 

MECHANICAL HAZARDS  
Power driven machines are regularly used in industry. The machines 

may be fixed in location and stock is brought to it or in many cases machine 

may be taken to job. Machines of sections which may have teeth, sharp edges, 

moving with high speed and acceleration, moving with eccentric rotation and 

with sections covering in secure get in touch with. The machines are driven 

through electric power, pneumatic sources or hydraulic pressure. All these 

circumstances are likely to make hazardous condition for the worker however 

in mainly of the cases a single worker may be involved. This is also an 

instance in which buddy system is hardly employed but use of protective 

equipment like eye goggles and glasses, face covers, coveralls or vests are 

often used to safeguard worker from coolant splashing and hot chips. 

The machine related injuries are many and depend upon kind of 

machines that are intended to drill, cut, shear, punch, chip, staple, stitch, 

abrade, form, stamp and slit. Many materials undergo these operations and 

they may be metals, plastics, composites of metals and plastics. If appropriate 

safeguards are not applied and if worker is not trained adequately and 

sufficiently, the operation planned for the material may be performed on 

section of worker's body. Therefore, the mainly general hazardous situations 

may result in cutting, tearing, shearing, crushing, breaking, straining, spraining 

or puncturing of body sections. 

Such injuries may be inflicted through operators get in touch with 

moving section or cutter or tool. There may be flying metal that may hit the 

operator. Chemical used as coolant may bum the body surface or hot metal 

may cause severe injury. The job fitted or machine may sometimes kickback 

causing sprain, strain or even breaking of bones. All these may happen due to 

error on section of operator or machine malfunctions. The injuries may be 

avoided or at least minimized through use of appropriate protective devices 

already described. Mainly injuries in machine are caused at point-of-operation 

and protection is provided through by point-of-operation guard. The hazards at 
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this point are shearing, cutting or bending motions of machines. Punch point 

hazards result from guiding stock into a machine or transferring motion. 

Safeguards in such cases are fixed nearby point-of-operation that stops 

movement of hand sure aloofness before the point. The guards may be fixed 

adjustable or interlocked. Adjustable guards can be used with dissimilar jobs 

and sizes whereas the fixed guards can protect from only one kind of stock. 

Interlocked guards shut down the machine if proper operation is not being 

accepted out. Many machines like roller press, forging or compressing objects 

require feeding and ejecting. Manual operations in earlier days required great 

care and highly trained personnel, however occasional accidents are still 

possible. Automatic and semi-automatic feeding arrangements are better 

safeguards and are now employed in mainly machines. 

Robots are now used extremely regularly in modem industry. Besides 

being much useful and capable of handling materials beyond human 

capability, they make hazard in robot-human interactive situations. Three 

general hazards are:  

 Entrapment of a worker flanked by robot and a solid surface,  

 Impact with moving robot arm, or  

 Impact with substance ejected or dropped through a robot. 

 

The best guard against these hazards is to separate robot from men and 

allow robot to job within a cordoned perimeter. Such region is described 

robot's job envelope. Job envelope will cover width, length and height. The 

robots can be fitted with a shut down device which deactivates the robot as 

soon as man comes closer to it through breaking the safe aloofness. In a job 

envelope the guards in shape of shut down devices are placed at the gates 

which shut down the robots as soon as gates are opened. These safeguards are 

necessary because the motion of the robots may be deceptive which may start 

suddenly without warning. The machines are locked as a precaution that they 

can not start or their own or worked on through an unauthorized person. Some 

safety events put a tag on the machines which can be removed only through 

some authorized person like a safety supervisor who could warn the operator 

of impending risks in the machine. Training of operators in working on 
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machine and in use of several safety devices can play an significant role in 

minimizing the machine hazards. 

Falling, Impact, Acceleration and Lifting Hazards  

Falls are the major concern of the safety engineers as the number of 

fatal accidents due to fall is highest at 16% due to falls. Falls are due to: 

 A foreign substance obstructing the passage on walking surface, 

 The walking surface design may be defective. 

 The walking surface may be slippery. 

 The worker may have impaired physical condition. 

 

The person often falls when foot encounters are unexpected step, when 

centre of gravity of worker's body is suddenly disturbed due to slipping, when 

the foot is stuck on a sticky surface or when the worker meets on unseen 

unexpected substance in the passage. If fall results in get in touch with of 

flashy section of the body contacting the surface not much damage is caused 

but if bony sections strike the surface the bones may break. Particularly if head 

strikes a hard substance the injury may be extremely serious or even fatal. 

Slipping on the surface occurs because of lack of friction. The coefficient of 

friction up to 0.2 and less will cause slipping extremely easy. For good friction 

the coefficient of friction should be 0.4 or more. 

Ladder is another device commonly used in industrial practice whose 

stability depends upon friction flanked by ladder and ground and flanked by 

ladder and wall or vertical support. Of course the ladder should be sufficiently 

strong and capable to take the load. Such capacities are marked an ladder. 

Before by ladder the ladder should be examined for defects like cracks or 

loose rungs or damaged connections flanked by rungs and face rails in case of 

wooden ladders. The wooden ladders necessity is used with great care if they 

are wet because in this state they can conduct electricity. The steel or metallic 

ladders should be checked for bums and sharp edges. The fiberglass ladders 

should be examined for exposed fibers. The worker should cautiously ensure 

that ladder grips with the stage surface before use. A four to one ratio flanked 

by highest get in touch with and base from the wall should be maintained. 
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Companies should commit themselves the slip and fall prevention 

programme through creation a policy statement through bringing out intention 

to be responsible to safeguard workers against this hazard. The walkways 

should be reviewed and coefficient of friction checked periodically and 

reconditioned if required. The employees may be provided with proper 

footwear in danger region. In construction industry it is usual that any worker 

working above 2 m height necessity have a safety harness. 

Like falling of person, the falling objects may cause injury to the 

person upon whom falling substance falls. Hard hats are used to cover head to 

avoid injury from falling objects which accelerates towards grouped and 

causes an impact on striking. Hard hats are made of vulcanized fibers, 

aluminum or fiberglass for impact absorption property. industries and 

particularly construction industry lose a great trade of money in compensation 

of head injuries and for treatment, hence an investment in safety programme 

against falling objects is a wise step. Objects or heavy loads are establishing to 

fall while being handled or lifted and often injure foot. Foot protection through 

method of heavy protective boots is initiated in industries. Feet are also 

subject to cuts from sharp objects.  

Some sharp nails can even penetrate the boots. Feet may be 

compressed through a rolling cylinder. A proper footwear can avoid or 

minimize such hazard. Steel toe of shoe can resist impact, rubber and vinyl 

shoes give protection against chemicals. The shoes are made puncture resistant 

against sharp nails or objects. While working electrified region electricity 

resistant shoes are worn. 

While lifting a load the worker may suffer from injury of lower back. 

This injury is extremely often the claim of workers in lifting jobs. The back 

injuries are not only caused through improper lifting method but also due to 

sitting and bending. The safety programmes, which train the workers in lifting, 

warn them against improper motions while lifting, will let workers know their 

limits. Lifting methods to avoid injuries impress upon workers to bend knees 

and not the back, put feet secure to the substance, centre the body in excess of 

the load, not to jerk while lifting and putting down. 
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In working posture requiring standing in excess of a extensive era of 

time the fatigue can cause varicose veins, swelling in lower sections of legs, 

sore feet and pain. Anti-fatigue mats help reduce these injuries through 

providing a cushion flanked by feet and hard surface. Similar effects may be 

obtained if workers use shoe inserts flanked by feet and inside of the sole. 

Such inserts give cushion when worker has to walk and mats may not be 

provided in excess of all the region. These inserts can reduce pain in foot, leg 

and lower back. 

 

HEAT AND TEMPERATURE HAZARDS  
High and low temperatures are general occurrences in industry. The 

man has limited resistance to temperature both in the higher and lower range. 

The skin of the body is a protection for body tissues and a good sensor of risk 

from both high and low temperature. The heat is transferred to body in all 

three manners: conduction, convection and radiation. The man often depends 

upon protection drawn from acclimatization, i.e. working at a particularly high 

or low temperature the body gets acclimatized. Yet heat stress, cold stress and 

burns can be frequent injuries to workers working under hot, cold and humid 

environment. Heat stress is caused when body gains more heat than it can 

dissipate through perspiring. Heat stress manifests itself through heat 

exhaustion, heat stroke, cramps, rashes and fatigue. These symptoms are 

associated with undesirable bodily reactions like prickly heat, inadequate 

venous return to heart, inadequate blood flow to vital body organs and thirst. 

A person under heat stroke will develop hot, arid and mottled skin, will 

lose consciousness, will convulse or illustrate confusion. Persons who are 

obese, consume alcohols, have poor health or cardiovascular disease are more 

susceptible to heat strokes when exposed to hot circumstances. Prolonged 

exposure to heat can cause strokes even in healthy persons. A victim of heat 

stroke necessity is treated to reduce body temperature. Chilling of body in cold 

water may help and the subject to cool air from fan. Personnel involved in 

high temperature zone necessity be periodically screened medically, trained to 

job and get acclimatized and provided with protective clothing that is cooled. 

A strategy of rotating worker is useful. Cooled clothing with ice packs have 
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been tried in nuclear power plants. Air-cooling of clothes through thin pipes 

has also been used. If heat stroke is not treated immediately it can prove to be 

fatal as it breaks down body's own protection of cooling through perspiration. 

Heat exhaustion is also manifested through vomiting, fatigue, 

headache, moist skin, pale complexion, rapid pulse or even fainting. 

Restoration of fluid through drinking is best remedy. Salt drinks are accessible 

for this purpose or they can be mixed on location and given to affected person. 

Electrolytes which are minerals in the body to uphold metabolism are lost 

throughout exposure. They can be replenished through drinks. 

Burns are caused through sudden exposure to extremely high 

temperature. It does not require sustained exposure as in heat exhaustion or 

stroke. It affects body's main organ, i.e. skin. Skin also described dermis has 

functions like protection, sensation, heat regulation, secretion, excretion and 

respiration. Any or all of these functions are affected when skin bums. The 

severity of bums depends upon its site, its region and age of the person. A 

minor burn is first degree, appears as red skin with mild discomfort. Exposure 

to temperature secure to boiling point of water can cause a second degree bum 

resulting into blisters. Superficial of blisters heal fast without leaving any sign 

but deep blisters leave skin sheltered with a layer of dead cells which feels 

leathery. Third degree bums penetrate deep into tissues and can be even fatal if 

big region is sheltered. Third degree bums are caused through wet or arid heat. 

Wet heat is caused through steam or hot liquid and burns appear white while 

arid heat caused through hot surfaces or fire create bum appear black or 

charred. The severity of bum is also expressed as BSA expressed as burnt 

region to body surface region ratio. A 75% BSA is often fatal. 

 

PRESSURE HAZARDS  
Pressure is consistently distributed force or thrust in excess of a 

surface. Fluids can cause pressure on containing walls. Because pressure is 

due to containment a possibility of release of great amount of power is 

associated with pressure if containing walls fail. Such a release of power can 

cause damage including injury to personnel. In industrial behaviors high 

pressures are associated with high temperatures and hence release of 
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pressurized hot fluid is much more dangerous. Boiler is extremely general 

structure. It is used for generating steam and is made of closed vessel (often 

cylindrical) in which water is heated. The boiler is subject to hazard as: 

 Design errors may result into lesser thickness or weaker spots due to 

corrosion or joints. 

 Errors in erection or in operation.  

 Operators may commit error due to insufficient knowledge and 

training. 

 Pressure release may not happen due to blocking or safety devices. 

 Improper use of boiler. 

 Boiler may not be maintained properly. 

 

Boiler is one equipment which is regularly certified and checked. It has 

to pass through daily, weekly, monthly and yearly checks. Water stage in the 

boiler and air passage in furnace are checked daily. Water stage in boilers 

cannot be allowed below a limit and it is so arranged that if the stage goes 

below the limit the boiler shuts down automatically. This management 

necessity is checked at least once in a week. The safety valves are checked 

once every month. All other devices like combustion safeguards, fuel pressure 

switches, limit switches, motor starter interlocks and shut-off values are 

checked yearly. 

High temperature water (HTW) is used in many procedures and has the 

advantage of storing less power than steam at the similar temperature. One 

exposure of human body it causes serious burns and even death. HTW hazards 

result from operator's error and design error. The operator's error is minimized 

or even avoided through training and good supervision. The designer has to be 

aware of all factors which will affect actual stresses, in relation to the 

materials whose strength is influenced albeit adversely, through high 

temperature. Other factors are thermal shocks, differential expansion and 

rising strains. So, the designer has to be capable to consider all these factors. 

Good designers tend to avoid too several automations and they create boilers 

beside with all mountings and accessories as much operator friendly as 

possible. Steam generators (boilers) may sometimes burst causing tremendous 
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amount of released power. The explosion may cause death, injury and loss of 

property. In mainly of the countries the government agency has the 

responsibility of inspecting boiler. In some countries the insurance agency 

bases their premia on the inspection of boiler. 

Boilers are fired pressure vessel in the sense that heat is supplied from 

outside and heating medium and boiling water is always repeated through a 

wall of material. The air pressure tanks as those in which pressurized air is 

stored to be used for diversity of industrial purposes are unfired pressure 

vessels. There are others in which heat and pressure are built up due to 

chemical reactions. The hazardous situation is created due to chemical 

reactions whose products or reactants may corrode the material of unfired 

pressure vessel and weaken it. On one hand the loss of strength of material of 

the vessel and on the other hand the rising pressure from inside can cause the 

hazard which may cause the failure and consequent damage. Great care has to 

be exercised throughout design that these parameters are under managed. One 

cause for strength reduction is welding for all vessels are manufactured 

through welding and the procedure has to be performed through highly skilled 

certified workers and structure necessity pass all non-destructive tests (NDT), 

again made through skilled and certified technicians and engineers before 

commissioning. The NDT will discover defects of welding and material. The 

practices in design, selection of materials, welding of joints and NDT through 

radiography (X-rays and y-rays) are well standardized through national and 

international agencies like BIS, IBR and ASME. Following these codes 

perfectly is the surest method of avoiding pressure hazards. 

High pressure fluids are used for many purposes and they often pass 

through pipes and tubing. Such fluids cause vibrations, released gases, 

whiplash from broken tubing or hoses. The workers are put to risk of injuries 

against these hazards. Vibration dampers, pipe anchors, reducing number of 

joints, or placing barriers in the system are several methods through method of 

which the high pressure system hazards are reduced. It is also recommended 

that such systems be controlled through remote manage and workers should be 

kept absent. Several high pressure accidents are preceded through gas leaks 

and such leaks necessity be detected in time so that timely action may be taken 
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to secure them or reduce damage if they go uncontrolled. The leaks are 

detected through: 

 Sound - a whistling sound is produced through gas leak. 

 Cloth steamers may be tied at points where gas leaks is expected. 

 Scents may be added to gases. a 

 Leak detectors that measure pressure, current flow or radio action may 

be employed. 

 

The gas leaks may be caused through: 

 Dirt contamination, not permitting proper closure of valves. 

 In excess of pressurization. 

 Excessive temperature causing differential expansion. 

 Operator error 

 

Separately from NDT all systems necessity pass through proof test in 

which system is subjected to 50 to 67% excess pressure for specified times 

and throughout which joints are checked for leakage. The proof tests may be 

performed regularly at least once in a year or after each shut down. This helps 

greatly in minimizing pressure leak hazards. The installation of pressure 

vessels should be in sites where personnel do not frequent. The pressure 

gauges necessity be regularly checked and kept in good condition. Pressurized 

containers should be stored absent from sources of heat or cold, including sun. 

Scrupulous care should be exercised for cryogenic compounds which are 

pressurized at vary low temperatures and any augment in temperature may 

result in their boiling and pressurization. The hazard is imminent as there is 

possibility of bursting of container. 

A pressure equipment should not be repaired or tampered when under 

pressure. For repair or maintenance its pressure should be released. In a steam 

equipment if fire is shut down the liquid will condense reducing volume a 

pressure. The reduction of pressure and volume may cause the liquid to move 

extremely fast in the pipeline and cause damage, especially at bends. This also 

causes liquid flow to stop suddenly. Sudden stop of liquid flow in pipelines 

makes loud noises and impact force on pipeline. The phenomenon is described 
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water hammer. Water hammer damages pipeline and valves. Air chambers are 

provided in the system can prevent the hazard of water hammer. To 

summarize pressure hazard avoidance following steps may be taken and all 

critical situation these necessity be followed strictly. 

 Such valves be installed whose failure will not result in hazard. 

 Pressurized containers not to be stored secure to heat source. 

 Pressurized systems should be tested, repaired, installed and operated 

through certified personnel only. 

 Design circumstances of systems should be maintained throughout 

operation. 

 Inspection status of components of pressurized system should be 

indicated on the components beside with permissible pressure and flow 

direction. 

 All pressure piping should have pressure relief valve. 

 Pressurized hoses should be as little in length as possible. 

 Dropping, banging and striking pressurized containers should be 

avoided. 

 Toppling of pressurized cylinders should be avoided. For this purpose 

they can be secured with chain. 

 

ELECTRICAL HAZARDS  
Electricity is the mainly convenient shape of power as it can be 

transmitted overlong distances, can be controlled from extensive aloofness and 

can be distributed to several consumers from a single node. Electricity flows 

through conductors which are mainly metal, the copper is the mainly regularly 

used conductor and aluminum is second best for commercial purposes. The 

electric current can easily pass through human body as its resistance is much 

less than commercial conductors but its passage through human body is 

extremely dangerous and passing of current may even cause the death. The 

hazard arises when a person creates get in touch with a conductor carrying 

current or simultaneously contacts the ground or another substance which is 

also a conductor.  
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This allows the current to pass through person's body. Apparently the 

hazard can be eliminated through insulating the conductors, insulating the 

person's or through not allowing the person approach in get in touch with the 

conductor. A typical electric route is made for a load which is a machine, a 

heater or bulb. The load is linked to source of electricity (power source) 

through a hot wire (conductor) on one face and through a neutral wire (another 

conductor) to the other end of power source. Both the power source and load 

are also linked to the ground (Figure 5.2). Hot wire carries current and is 

sheltered with red or black insulation. Ground wire has green insulation or it 

can be without insulation. Neutral wire has white insulation.  

The ground has a zero voltage but the hot wire has supply voltage, with 

respect to the ground. If the hot wire creates an unintended get in touch with a 

conducting substance, the load is bypassed and current flows to the ground. 

 

Fig 5.2 Circuit Diagram 

 
Passing of current directly to the ground is described short circuiting. 

The human body may cause such short circuiting in which load bypassed and 

human body is injured. This passage of current is described shock and it is 

understood that human body has received an electric shock. The major causes 

of electrical shocks are described below. 
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 Get in touch with a bare wire carrying current. Deteriorated insulation 

of hot wire opens this possibility. 

 Electrical equipment that has not been properly grounded. 

 Damp or wet floor of workplace. Water is good conductor of 

electricity. 

 Accumulated static electricity charge. 

 Use of metal ladder to do electric job. 

 Working on electrical equipment without switch off. 

 Lightening strikes 

 

Static electricity has accumulated charges on a surface or the surface 

may loses some electrons. In both cases a human body can discharge these 

charges (static electricity) to the ground. These charges are produced on 

mutually rubbing surfaces. Explosion of organic and metallic dusts also makes 

static charges. Static sparks are created in conveyor belt as they rub against the 

material being conveyed through them.  

Friction flanked by solid surface and liquid flowing crossways it also 

makes static electricity. Humidity in the air decreases static electricity 

discharge while cold, arid air helps the discharge. Arc and spark flanked by 

two conductors in secure proximity is yet another hazard. A spark jumping 

from one conductor to another can ignite combustible gases or dust. The 

similar spark jumping is used for igniting charge of fuel in a spark ignition 

engine. 

Lightening is a natural hazard in which static electricity from clouds 

discovers its method to ground through some conductor. Such a conductor 

could be a tall structure or tree. Sometime human body may also approach in 

the path of such lightening current and man may be electrocuted or badly 

disabled. Electric installations can also give an easy passage for lightening 

current to pass to ground and may be damaged due to electric shock consisting 

of extremely high current flow in which conductors are damaged or melt. This 

damage may cause short circuiting within the electrical equipment like 

transformers or switch gears. The remedial method is to give an easier 

alternate route to lightening current which is described earthing. This consists 
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of a metallic conductor of extremely low resistance running through centre 

height of a structure from highest point to a depth below the ground stage. The 

aeroplanes are also subject to intracloud and intercloud lightening due to 

which the plane may be damaged. 

In many situations the improper wiring may cause hazards for workers. 

The condition in which ground wire is linked to neutral is improper wiring. 

The equipment will operate normally but a little voltage is housing of 

equipment may augment to higher stage and operator is exposed to shock. If 

the ground is linked improperly it is described open ground. In this case also 

the equipment will operate normally but if a short route occurs in the 

equipment, the operator touching the housing will receive electric shock. 

Reversed polarity is caused when hot and neutral wires are interchanged or 

reversed.  

If short flanked by switch and load occurs the equipment will continue 

to run even if switch is put off. This may develop into hazardous situation 

since the equipment keeps running when the operator thinks he has put it off. 

Temporary wiring through by flexible wires should not be used for a extensive 

time since temporary connection break any time and workers are exposed to 

live wire or equipment may stop operating at a moment when operation is 

necessary. 

Failure of insulation which brings operator in direct get in touch with 

hot wire is a great but general hazard. The risk of creation get in touch with 

current carrying conductor immediately follows. The insulation fails mainly 

due to interaction flanked by the insulater and environment, such as direct 

sunlight or ultraviolet light, static electricity discharge, repeated exposure to 

high temperature, abrasive surface, any reacting chemical which reacts with 

insulation, moisture and humidity. fie animals like rodents. and many insects 

eat insulation. All these circumstances cause open wire and unwarranted get in 

touch with is dangerous resulting in electric shock. 

Electrical machine and equipment are intended to be explosion-proof, 

dust-ignition proof and spark-proof. Yet circumstances like wetness can cause 

electric shock. Wetness mainly affects the insulation and creates it conductor. 

An operator by equipment which is not properly grounded is unsafe and may 
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receive electric shock. The electrical equipment should not be installed in 

vicinity of flammable vapors and gases, combustible dusts and ignitable fibers. 

The acetylene, hydrogen, ether, metal dusts, carbon dusts, flour, starch, 

granules, plastics, chemical dusts, textiles and woodworking are to be avoided. 

Effect of Electric Current on Human Body  

In all electrical hazard we talked earlier a current was supposed to be 

passing through human body and it has varying effects depending upon 

amount of current. The current may vary from a fraction of milliampere to a 

few hundred milliampere. The human skin offers great resistance which could 

be flanked by 600,000 ohms is wet skin to 100,000 ohms in arid skin. Limits 

of currents are defined as freeze current beyond which man is unable to move 

or break get in touch with from live electric source and let go current up to 

which man can break such get in touch with. The current through heart and 

brain are much more dangerous than through limbs. The amount of current 

will depend upon the voltage. Following Table 5.1 describes the effects of 60 

cycles AC current on human body. 

 

Table 5.1 The Effect of Electric Current (60 Cycles AC) on Human Body 
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All electrical hazards are avoided through proper grounding of 

equipment. Grounding will prevent shocks to people, reduce the probability of 

fire, and protect equipment from damage. The variation of potential flanked by 

two adjacent equipment may produce spark and can be avoided through 

bonding which is connecting them through a conductor. Bonding and 

grounding are used jointly for an whole electric system. A ground fault is 

reflected through &eater current in hot wire than in neutral wire. A ground 

fault interrupter (GFI) can detect current to the ground and open the route. The 

GFI gives a safety measure to a person who becomes section of ground fault 

route. 

It has pointed out earlier that humidity reduces sparking and hence 

rising humidity to 65% is sometimes used for reducing sparking flanked by 

electrical equipment. Though, rising humidity creates it uncomfortable for 

workers. Antistatic materials with improved surface conductivity or capability 

to absorb moisture have also been urbanized to reduce sparking hazard. 

Ionizers and electrostatic neutralizers are effectively used to ionize the air 

nearby a charged surface to give a conductive path for the flow of charges. 

Radioactive neutralizers emit positive particles to neutralize negative charges. 
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Though, workers require special protection against radioactivity. Fuses as 

safety device against high current have already been described. The fuses cut 

off the current and save the system of current higher than permissible. There 

are some fuses which have time lag. They allow high current to pass for 

sometime to start machine then reduce it. 

Use of magnetic route breaker is widely used which interrupts the 

current. It works with a solenoid coil nearby a metallic strip which connects to 

a tripping device. If current exceeds the permissible value the solenoid 

produces greater force on the strip and therefore breaks route. Thermal route 

breakers are devices which bend due to differential expansion of metallic strip 

made of two differentially expanding metals and deactivate a switch. When 

strip cools, comes back to original form and activates the route. 

The route breakers offer advantage that it interrupts the current and 

then re-establishes it unlike fuse which itself has to be replaced. The 

equipment that has hazards of current leakage is saved through double 

insulation. The equipments that are used in flammable liquid storage region or 

in damp site, portable apparatus such as drills and saws, communication 

receivers and transmitters and TV antenna towers are often double insulated 

and grounded. Safe electrical practices are described below: 

 Ensure power has been disconnected before working on an electrical 

system. 

 People working on electrical system should be trained authorized. 

 Do not wear metallic or conductive material like metallic jewelry while 

working on electric system. 

 Inspect insulation from time to time. 

 If working on hot face of a route use the buddy system and protective 

clothing. 

 Never use a fuse of greater capability than prescribed originally. 

 Verify route voltage before beginning job. 

 Never use water to put out a fire in electrical system. 

 Use only explosion-proof devices and non-sparking switches in 

inflammable liquid storage region. 

 Discharge capacitors before working on the equipment. 



184 | P a g e  
 

 Use fuses and route breakers for protection against excessive current. 

 Give lightening protectors on all structures. 

 People working with electrical systems should be routinely trained in 

first aid and cardiopulmonary resuscitation. 

 

FIRE HAZARDS  
Fire hazards are circumstances that favor fire development or its 

growth. It is a well recognized phenomenon that occurs not only in industries 

but also in houses and structures. Large economic and life losses have been 

accounted in events of fire in residential structures. Fire forests are also 

general examples. In residential fire the burning material is provided from 

those used domestically, but the start of fire in the industry and residential 

regions may be similar in several cases. The start of fire and its sustenance 

depends upon attendance of fuel, oxygen and heat as presented in Figure 

5.3(a). Fire is a result of chemical reaction occurring flanked by fuel and 

oxygen and in result producing heat. 

Such reactions are described exothermic. Contrarily there are some 

chemical reactions that are endothermic which require more heat to continue 

than they produce. Such reactions cannot sustain. The vital unit which bums is 

carbon which is present in every organic material. Carbon shapes carbon 

dioxide and carbon monoxide (CO2 and CO). C02 itself is not toxic but big 

quantity as produced in fire reduces the percentage of oxygen in the air. CO is 

produced as a result of partial combustion, that is, when supply of oxygen is 

less which is often the condition in closed quarters and comers. CO is odorless 

and colorless but highly poisonous to human. Hydrogen is yet another unit that 

bums and supports fire. Hydrogen from fuels and compounds like plastics 

helps fire spread and sustain. The product of combustion of hydrogen is water 

(H2O) which is harmless. If the fire is to be extinguished any of fuel, heat or 

oxygen may be cut off and no more burning will continue. Keep in mind that 

all three exist on the surface of the earth but combustion of fire does not 

always happen. Figure 5.3(b) expresses no fire situation. 

 

Fig. 5.3 (A) Fire Triangle and (B) The Broken Triangle 
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Besides CO2, CO and H2O and heat which are main products of fire on 

combustion light and smoke are also produced. Smoke is the suspended 

particulate matter in air, the particles are extremely fine. It obstructs light and 

reduces oxygen concentration in the air. Approximately everything in 

industrial environment will burn. Even the metallic furniture and machines, 

plaster on walls and concrete are sheltered with layers of paint and lacquer 

which are combustible.  

The attendance of oxygen also cannot be prevented easily. Hence, fire 

hazards are present in all industrial environment. Solid fuels that exist in 

environment are wood, decorations and furnishings such as fabrics, curtains 

and wall coverings, and synthetics used in furniture. Papers in office and 

cardboard in factory premises are commonplace. Packing materials like 

styrofoarn moulds and sheets, shredded and crumpled papers, bubble wrap and 

shrink wrap, etc. are commonly accessible in factories for obvious reasons. All 

of them burn easily. Some wood and plasters can be treated with fire resistant 

paints and varnishes or otherwise can be made flame resistant but such 

resistance is time dependent. 

Although solid fuels will burn in mainly of the industrial fires thereby 

supporting the fire, yet the cause of such fires is mostly flammable liquids and 

flammable gases. Flammable liquids have flash point below 37.8°C. Flash 

point is the lowest temperature for a given fuel at which vapors are produced 

in enough concentrations to flash in the attendance of source of ignition. The 

fire point is the lowest temperature at which the vapors will continue to bum. 

The vapors of liquid or solid fuel will self ignite at a temperature % described 
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auto-ignition temperature without an ignition source. Combustible liquids 

have higher flash point than flammable liquid; Flammable range or explosive 

range defines the concentration of a vapor or gas in air which can ignite in the 

attendance of a source.  

The understanding of these properties will help safe handling of liquid 

fuels. It is also to be understood that mainly flammable liquids are lighter than 

water and hence water cannot be used to put off the fire if these fuel bum. The 

fuel can float on water and continues to bum. Crude oil burning on the surface 

of sea and ocean is a general sense. Solids have definite form and size, the 

liquid fuels take the form of container while having a fixed volume, the 

gaseous fuel has neither volume of form fixed. The flammability of gas will 

transform just as to height from ground. 

The combustion products are: gases, flame (light), heat and smoke. 

The gases may be toxic or non-toxic. But both will reduce oxygen in the air 

and so will smoke. Hence, the fatalities associated with fire are due to toxicity 

or suffocation. The gases that are produced in fire are ammonia, carbon 

monoxide, carbon dioxide, hydrogen bromide, hydrogen cyanide, hydrogen 

chloride, hydrogen sulfide, sulfur dioxide and nitrogen dioxide. These gases 

can travel crossways the room. Electric circuits and natural lightening make 

spark and can cause the gases to catch fire. The electrical resistance generates 

heat and heat can cause the fire. Electrical switches and relays commonly arc 

as get in touch with is broken or made. Such arcs are recognized ignite gases 

in any confined legroom like cooking gas leaked in kitchen can bum when a 

light switch is put on. Hot surfaces like those present in textile manufacturing 

and arid cleaning are hazardous and can cause fire.  

There are several industrial situations where heat is generated. They 

are current carrying conductors, exhaust of engines, housing of compressors, 

surfaces of boilers, steam pipelines, radiators, flues and chimneys. Sunlight 

falling on metallic surfaces cause high temperature. These circumstances may 

give required temperature for ignition of gaseous or liquid fuel. The fatalities 

are caused through suffocation or toxicity rather than through burning of flesh 

of human body. Though, the flesh and bones of human body do burn despite 

the information that human body is 80 percent water. Still in mainly fires the 
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foremost killer is carbon monoxide. The products of combustion were 

described earlier.  

Reducing Fire Hazards  

The best method to reduce fire hazards is not to allow it to happen. 

This can be achieved through not allowing the triangle of fuel, oxygen and 

heat to become continuous. That means that the three elements necessity be in 

accessible from each other. This may be achieved through properly storing the 

flammable liquids. These liquids may be stored in flame resistant structures 

which are in accessible from workplace. Proper drainage and venting should 

be provided to avoid accumulation of vapor. Alternatively the liquid fuels may 

be stored in underground fuel tanks. Replacing a fuel through less flammable 

fuel could be an alternative. Converting an exothermic reaction into an 

endothermic one through adding a fire inhibitor is also a method of reducing 

fire hazard. Ignition sources which unintentional and undesirable may be 

removed from vicinity of fuels. For instance: 

 Smoking should be prohibited new fuel store. 

 Electrical sparks from equipment, wiring or switches should not be 

permitted. 

 Open flame should be kept absent. Welding torches, heating elements 

or furnaces are the examples of open flames. 

 

In common any spill from liquid fuel should be cleaned immediately. 

The workplace should be free from additional combustible material like 

wiping cloth, paper, rags, cardboard boxes, etc. Electrical cords should not be 

pressed under feet of workers lest their insulation is damaged. The cords may 

run beside the walls rather than beside the aisles. Before a maintenance job is 

taken up the equipment should be de-energized. The equipment that can 

produce spark due to mechanical abrasion should not be used in the vicinity of 

flammable material. All fire extinguishing system necessity be kept ready and 

tested from time to time. 
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Fire Extinguishing Systems  

Despite the information that fire fighting services are provided and 

supervised through state government and also that remnants a dedicated 

profession in its own right the longer and/or in accessible industrial 

organisations necessity set up their own fire fighting force. Arrangements for 

stand-pipe and hose systems and fire hydrants necessity are incorporated in 

original facility design. Hoses of 25 mm diameter to 6.25 mm diameter are 

provided in such system. Fixed extinguishing systems like I automatic 

sprinklers are required to be provided in structure codes. The management is 

responsible to create proper checks to see that pipes to sprinkler are always 

filled with water and their operation readiness necessity be checked through 

frequent drills.  

The sprinklers job on the principle of augment in predetermined 

threshold heat. Once this is exceeded the sprinklers start sprinkling water. In 

addition, there are many portable fire extinguishers fixed on designated spaces 

to be seen extremely conspicuously and marked. The workers working in a lay 

are to be trained in use of such equipment, besides having trained manpower 

to fight power. These extinguishers job on the principle of covering the fire 

with an inert foam, inert powder, non-flammable gas or water with thickening 

agent. The fire is suffocated under such a covering. Table 5.2 describes four 

major portable fire extinguishers. Training of employees in fire fighting and 

protection is mainly successful lifesaving preparation for a fire disaster. 

Company fire brigade if in lay necessity has at least quarterly drills. The 

commitment on the section of management necessity is complete and whole 

hearted in providing equipment and conducting fire safety drills in which all 

employees are involved. The company should check out a society integration 

plan in which outside agencies like police department, fire brigades, hospitals 

and red cross are involved. 

 

Table 5.2 Portable Fire Extinguisher  
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REVIEW QUESTIONS  

 What ergonomic factors cause hazards? 

 Describe how robot can cause hazards to workers? 

 Explain precautions to be observed by workers while lifting loads. 

 Describe safe electrical practices? 

 Why does a fire occur? Describe fire classes and portable extinguishers 

used against them. 
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CHAPTER 6 

Planning for Emergency and Disaster Management  

STRUCTURE  

 Learning objectives 

 Why plan for emergency? 

 Organisation for emergency and coordiantion 

 Medical support 

 Cooperative efforts in emergency control 

 Elements of emergency planning 

 Response to trauma 

 Disaster  

 Disaster classification  

 Vulnerability to disaster 

 Natural disasters 

 Disaster management 

 Review questions 

 

LEARNING OBJECTIVES  
After reading this chapter, you should be able to: 

 Know the reasoning behind emergency preparation, 

 Organize for emergency situation, 

 Describe the medical support, 

 Explain how to respond to emergency, 

 Get familiarity with disasters, and 

 Know the disaster management 

 

WHY PLAN FOR EMERGENCY?  
The designer designs a machine, an equipment or a procedure to job in 

a predefined manner and to produce pre-decided results. If everything will 

proceed just as to designer's plane and intentions there will be no emergency 

or if at all they happen there will be a few to trade with at extremely low stage. 
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Though, the information of industrial life is that no matter how strong the 

recognition of hazards is, how well the scheduling to avoid hazard has been 

made and how adequately the machine, equipment and procedures have been 

intended and placed in service, the emergencies will still happen. For this 

cause the scheduling to overcome emergencies necessity is in lay before they 

arise. Though, there is no intention in anyway to slacken the efforts on hazard 

minimization and avoidance.  

We cannot reduce the importance of hazard avoidance in favor of 

being emergency prepared. In information scheduling for minimizing hazards 

is slightly more significant than scheduling to minimize the effects of 

accidents. It will not be hard to agree to the suggestion that it will be futile to 

discover ways and means to effectively reduce the effects of an accident after 

it has occurred. All as suggested, require is to fight an emergency so that it 

causes least damage through method of controlling and responding to it, all 

capabilities in men and equipment and training should be instituted in 

advance. The skill to plan, evaluate the plan, adjust quickly and implement the 

rescue operation cannot but be obtained only after well thought preplan and 

training. 

The quick response to emergency is one of the mainly significant 

aspect of dealing with it. Loss of a minute to register the importance of sundry 

details may mean the variation   flanked by life and death, or the variation  

flanked by minimal damage and maximum damage. All involved in these 

procedures necessity be able to respond to emergency without slightest 

hesitation. This can be achieved if all exigencies have been well planned, all 

planned procedures have been practiced, evaluated and improved. The quick 

response based upon proper preparation will prevent panic, reduce possibility 

of injury and damage and bring situation under manage in timely manner. 

Since no workplace is immune to emergency and accidents it is an significant 

safety management function to plan for emergencies. 

Before we proceed to consider the several steps in scheduling for 

emergency it will be worthwhile to consider sequences of events in an 

accident. Following diagrammatic representation will classify the sequences 

(Figure 6.1 ). 



192 | P a g e  
 

Fig 6.1 Making of an Emergency and Plans to Respond. The Sequence of 

Events can be Responded if Plans are Prepared in Advance 

 
 

ORGANISATION FOR EMERGENCY AND COORDIANTION  
There are many people who are expected to respond to emergency. In 

information these people can be easily grouped jointly based on profession. 

There are clusters of medical professionals, fire-fighters, safety personnel as 

well as specialist‘s clusters from dissimilar professions. The works to be 

performed through each group are dissimilar but all works are interdependent. 

Because of disparate nature of works organisation is extremely significant and 

because of heterogeneous nature of clusters the coordination is required at all 

stages of behaviors. It is imperative that keeping these major requisites in 

mind the company should identify clearly the clusters and personnel creation  

each group in its plan for emergency.  

For effective coordination one person necessity is recognized as 

coordinator and the management necessity ensure that the coordinator is 

acceptable to all emergency responders. The coordinator necessity is able to 

acknowledge the responsibilities of each group and its member and necessity 

also describe the connection flanked by responsibilities of dissimilar responder 

clusters. The coordinator necessity either decides or be in full knowledge of 

the order of responses from all the clusters. A company's safety and health 

manager appears to be the appropriate choice to play the role of the 

coordinator. The organizing of scheduling will ensure that 
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 All scheduling is done under the supervision of one person, 

 All emergency responders would know who is the coordinator, and 

 That every personnel responsible to respond to emergency will be 

allowed ample opportunity to practice in simulated circumstances 

which will be as secure to real circumstances as possible. 

 

Big companies, particularly those prone to hazards have well 

coordinated emergency response programme involving clusters of medical 

technicians, nurses, doctors and manufacture workers who are assigned 

specifically spelt and emergency response duties and these programmes are 

coordinated through an emergency director. An significant effort is made in 

the direction of familiarizing physician and nurses with quickest and safest 

routes to emergency site. The emergency medical team necessity is trained in 

this aspect. Workers in the plant would be acquainted with the movement of 

people in the plant and approximately in the adjoining regions. They necessity 

also be well-known with exit points, routes to exit, emergency approaches and 

short routes to get out or reach the exit point. Emergency plans will extremely 

clearly describe the route to be taken through emergency medical team, the 

route to be followed through ambulance while nursing staff and medical 

technician will remain in communication but stationary at a pre-defined station 

to receive patients and provide advices as and when necessary. 

It is understandable that in the event of emergency getting medical 

persons and fire fighters in and taking workers and injured persons out is an 

significant task to perform. A planned and coordinated response will not bring 

two clusters face to face which calls for an advanced scheduling of exits, 

passages, doors which necessity be clearly marked. The capability of each 

exist passage will be decided through the size of door, width and height and 

also non-encumbrance of the passage. The capability of each exist route is 

predetermined and estimates necessity match with the total number of workers 

working in a workplace. 

 

MEDICAL SUPPORT  
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Emergency is an accident situation. The accident will result in injury to 

a worker or a supervisor and response to emergency is to have single intention 

of reducing the misery of the victim and to manage the effects such that they 

are not lasting in the sense that debility or incapacity does not tend to set in 

permanently or for a extensive time. The response to accident necessity centre 

approximately the clear motion that accidental situation or emergency arises 

without warning and the victim himself is totally unaware of reducing damage. 

This responsibility will exclusively rest with the persons who respond to the 

emergency. Indeed the desired response could be an outcome of thorough 

scheduling and training only. The outcome of the serious injury will depend 

upon how quickly the response came and in what manner it approached . The 

time for consulting a manual will not be accessible. The response has to be 

automatic and without loss of any time.  

The responders have to know that they will not be held liable for the 

outcome of their help. In industrialized nations rules have been made which 

absolve persons of liability of outcome in an emergency if the respond to the 

situation. For this cause the industrial worker are desired to have full 

knowledge of first aid. They are required to undergo first aid training as a 

regular characteristic of their employment. The management is required to lay 

first aid kit in lay which is recognized to all workers and supervisors have to 

inspect the first aid kit from time to time to see that it is in order and supplies 

are required are there.  

The knowledge, the training and accessibility to first aid kits will not 

only help reduce time due to indecision but will also provide confidence to the 

responders of emergency. It is indeed understood that the first aid is to be 

given only until the arrival of qualified medical staff such as doctors, 

paramedics or nurses. They will take in excess of as soon as they arrive on the 

scene and it requires that beside with a response in conditions of first aid there 

necessity be another response to send for medical help. In better  plants and 

industries the doctors or nurses may be accessible on duty and they may take 

least possible time to reach the scene of accident. In case such facilities are not 

accessible a surrounding earmarked hospital with ambulance facility requires 

to be alerted. A premedical scheduling will be able to achieve these functions 
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in quick succession. It is also essential  that in such cases where medical 

facilities are not accessible either within the premises or in the neighborhood a 

person exclusively trained in first aid necessity be accessible to take care of 

the victim until he is accepted to a hospital or a doctor is brought to him. This 

situation often arises in construction industry. 

An significant aspect of providing immediate response to a victim of 

emergency is that the person responding should not become victim himself of 

the similar circumstances which caused emergency. It will always be better for 

the organisation to have one victim and not two. What it means is that people 

working approximately an accident spot require not only be aware of first aid 

or sending for expert help but also of reasons and extent of the hazard that 

urbanized the emergency. Several times it will require removing victim from 

the lay of accident. This should be done in method that the injuries and loss of 

capability are not aggravated. This will be easier to do if a quick survey of 

victim‘s body is made to ascertain if any body section would require a special 

attention. 

First Aid  

Its management, its availability and training of workers in first aid 

have been accentuated. First aid becomes significant tool of saving life in the 

time gap of occurrence of the accident and arrival of qualified medical 

support. Providing first aid training to workers is an essential unit of 

scheduling for emergency. In sure cases the rules require that at least one 

worker on-location should be fully trained in first aid. Such trainings are 

imparted through several colleges and Red Cross Organisations. Additionally 

the workplace should have well shocked first aid kit installed in accessible and 

visible location. There should be telephonic get in touch with medical support 

and all telephone numbers to be used in emergency necessity is visibly 

accessible. They are normally printed on wall or notice boards. The contents 

of a first aid box are : 

 Sterile gauze dressings 

 Bandages, triangular, roll gauze and adhesive 

 Adhesive tapes 
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 Absorbent cotton 

 Sterile saline solution 

 Mild antiseptic for mild/minor wounds 

 Syrup to induce vomiting 

 Activated charcoal powder to absorb swallowed poison 

 Petroleum jelly  

 Bicarbonate of soda (baking soda) 

 Aromatic spirit of ammonia 

 Scissors, tweezers, needles and sharp knife or 6lade 

 Eye dropper 

 Oral thermometer 

 Ractal thermometer 

 Hot water bag 

 Safety matches 

 Flashlight/torch 

 Surgical gloves (Rubber) 

 Face mask or mouthpieces. 

 

Identification of injuries that can be attended through first aid is yet 

another step in administering it.  

Unconsciousness  

It can be due to heart attack, fainting or shock. Check for breathing. If 

no breathing and heart has stopped the first aid responder may provide an 

electric shock. When heart starts pumping cardiopulmonary resuscitation may 

be given. Mouth should be checked for any obstruction. The victim should be 

placed with face down with head turned to one face. This posture prevents 

choking in case the victim vomits. Care necessity be taken that air passage is 

not obstructed. Resuscitation is beneficial only after the heart has restarted. 

Shock is further reduced through giving oxygen to victim. An inhalator which 

assists the lung action may be used. 
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Bleeding  

It should not be allowed to remain uncontrolled. Bleeding is controlled 

through applying a compress which surrounds a body section through a 

bandage and can be tightened with sufficient pressure. Tournquet (bandage 

which can be tightened through screw) can be used if compress does not job. 

A tournquet should be used flanked by the heart and the wound. The wound 

should not be touched or allowed to become dirty. 

 

Electrical Shock  

The immediate require will be in a freeze situation and rescue will 

require shutting of power in the route. If power shut is not possible the victim 

should be removed ' from get in touch with of live wire. The rescuer necessity 

uses protective equipment lest he becomes victims. 

 

Chemical Burn  

The chemical should be washed off with flood of water. If the clothes 

are soaked they should be removed immediately and body should be washed 

with water. 

 

Internal Chemical (Non-corrosive) or Poisson  

The victim should be made to vomit which can be induced through 

drinking a glass of water mixed with two tablespoon of salt. The vomiting can 

also be induced through touching back of throat with finger or spoon. The 

victim should be made to lie with face turned to allow discharge through the 

mouth. 

 

Third Degree Burns  

Apply cold water or ice on the burn and cover the burnt region with 

sterile gauze or clean cloth. Save the burn from oil or grease. 
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Trauma  

Trauma is a state of shock especially often injuries which are life 

threatening. The man keeps silent and shows small or no reaction. It has been 

sea that a man in traumatic state gets up, walks a few steps, collapses and dies. 

The victims after severe injuries necessity are made to sit or lie (in case of 

head injury, while laying the head should be stage with body) while sitting the 

head should tilt low slightly to allow blood flow to head. The man often feels 

chill and tends to shiver in trauma. The dress should be loosened and any 

strappings should be removed. The body may be sheltered with a blanket or 

coat. The victim should be made to feel comfortable as much as possible while 

keeping him quiet and warm. There are several injuries which are non-life 

threatening. These injuries may also be severe and may induce trauma yet the 

assistance may wait. Following is the account of such non-life threatening 

injuries and their first aid. 

 

Bone Fracture  

The fracture of bone is better suspected than actually recognized but 

treat each suspected bone as if fracture has actually occurred. Avoid the body 

movement and treat affected section with great care and sympathy. Treat the 

injury to have caused  fracture if the body section has abnormal appearance in 

form, if body section cannot be  moved, if the injured section appear tender 

and there is extreme pain in moving the section, or if there is swelling and 

transform in the color of the skin. If a person trained in first aid can help 

through tying splint approximately broken bone or suspected to be broken 

bone, he necessity do it. The broken arm or hand may be suspended in a sling. 

 

Minor Bleeding  

In case of light bleeding seal with group aid. If slightly profuse 

bleeding tie the compress. 
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Eye Injury  

Do not allow rubbing of eye. Use clean water to douse the eye after 

pulling the eyelid from eyeball. Do not use any other method to remove any 

dirt or particle from the eye. A paramedic or physician should only remove the 

dirt from the eye. For further examination of the eye the victim should be sent 

to the hospital. 

 

Heat Cramps or Prostration  

This is effect of heat less than heat stroke. The victim should be given 

to drink a glassful of water mixed with 1/2 teaspoon of salt every 15 minutes 

after seating him in a cool lay. The victim should be shifted to hospital for 

further treatment. 

 

Severe Back Pain  

Have the victim lie on a flat hard surface while keeping him warm and 

wait for doctor to attend. Should a victim be removed from lay to accident is a 

question which a first aid worker may have to answer. The strict of guideline 

is that do not move the injured if neck or back injury is suspected unless it is 

ascertained that if not moved the victim will suffer further. If it is essential to 

move an injured person keeps in mind to follow the following rules : 

 Call for professional medical help. 

 Pull the body beside its axis and never sideways. 

 If time permits, put a blanket under the victim and then pull the 

blanket. Heavy plastic sheet or tarpaulin can also be used. 

 If the victim has to be lifted support all body sections so that body does 

not bend or jackknife. 

 

COOPERATIVE EFFORTS IN EMERGENCY CONTROL  
Throughout emergency the requires of personnel, equipment and 

procedure have now become self explicit. Naturally these characteristics 

necessity become the section of consideration while designing the plant and its 
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operation. These requirement are hard to fit in an existing plant however not 

impossible. For instance, while designing physical facilities the site of first aid 

facility will have to be determined with participation and agreement of 

medical personnel and safety engineers.  

The procedure planner will also be consulted. Therefore , the pre-

scheduling of manage of emergency begins as a coordinated effort from the 

beginning. There has to operative coordination when the plant start working. 

The behaviors and facilities such as safety, security, fire fighting and medical 

services may job under individual heads if the organisation is big. The 

coordination meetings to oversee the preparedness to respond to emergency 

may be convened from time to time and changes if deemed necessary may be 

incorporated. In a little organisation a single individual may be responsible for 

all the services at a time and has to stay all of them in state of preparedness 

with the help of respective supervisors. 

The preparation will still not exclude one person to be responsible for 

directing operations throughout emergency. Everyone will seem towards this 

in charge for instructions. Dissimilar responders working on their own in their 

ways may add to emergency rather than reducing its impact. Hence the 

coordinator necessity is a highly experienced man who would command both 

respect and power. The coordination can be effective if the coordinator is fully 

knowledgeable of circumstances and circumstances of operation obtaining in 

the region where emergency could arise. For instance, a workplace may have 

been provided with emergency exits but their opening at the right moment will 

require a perfect coordination. Many emergency occasions are on record to 

have resulted in deaths of persons who could not exit the emergency site 

because exits could not be opened in time. 

In industrial plants keeping mobile or portable bins or heavy 

equipment against fire/emergency exit should be avoided. This requires a 

perfect coordination and cooperation flanked by the manufacture and safety 

supervisor. Beside with seeking cooperation of manufacture personnel the 

safety staff may use the emergency exits in their normal rounds. The security 

staff may also extend their cooperation through checking all entry and exit 

doors everyday. In information the security, manufacture, plant and safety 
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supervisors and manager necessity stay secure connection in the middle of 

themselves and swap information regularly concerning general interest of 

safety. This action necessity continues at all times. But if an emergency occurs 

then cooperation in the middle of safety manager, fire fighting manager and 

medical staff is needed. 

 

ELEMENTS OF EMERGENCY PLANNING  
Before a group of persons belonging to professions which can respond 

to emergencies start scheduling or preparing emergency action plan each 

member should attempt and get complete information on all hazards that may 

be present in a working environment of concerned organisation. Complete 

information on design of plants, security system, safety rules, safety 

equipment and protective devices necessity is made accessible. More than 

these the scheduling committee should be totally appraised of geographical 

site of the industry and possible natural hazards as earthquakes, floods, 

tornados, storms, rains, lightening, etc. All these factors will play roles in 

emergency action plan (EAP). An EAP will actually be the collection of 

individual plans for each kind of emergency such as arising from fire, 

explosion, spill of chemical, bursting of a boiler or pressure vessel, toxic 

emission, flood, train accident and likes. The essential elements of scheduling 

of emergency will be as follows : 

 Step through step procedure of action in case of each emergency. The 

unit is named as procedure. Procedures for controlling, isolating the 

legroom, raising alarm, etc. are decided. 

 All responders to specific emergencies should be listed beside with 

their lay of duty and telephone numbers. The personnel should be 

recognized with the agencies or departments to which they belong and 

their availability outside working hours of their offices necessity be 

noted beside with phone numbers. The unit is named coordination and 

automatically calls for a coordinator who will stay all such records. 

 Assigning responsibility is the after that step so that each participating 

agency and person knows what one is supposed to respond. A person 

responsible for calling medical help would know that if does not do his 
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job medical support will not be accessible. Another necessity knows 

that he is to get in touch with the fire department. The person 

responsible for opening emergency exits should know what he is 

supposed to do. The person responsible for first aid would be ready to 

take the charge when require arises. The strength to such assignment of 

responsibilities will be provided if a back up team is also prepared 

simultaneously so that an alternative responder is accessible. 

 The strategies to prevent hazards developing into emergencies may 

also be continuously examined under EAP so that their occurrence may 

be avoided or minimized. The steps taken through safety personnel in 

the direction of hazard minimization may be checked if information are 

accessible and correction in EAP may be incorporated if felt necessary 

on observing actual situations. 

 The emergency drills are significant section of EAP. The action 

planners should chalk out a schedule for such drills preferably without 

any perceptible pattern. The drills fixed on similar days and times may 

not make situation of responding to actual emergency. The times and 

dates of drills should vary so that they remain unpredictable and evoke 

right response. 

 

The EAP should be checked after each coordination meeting. A 

checklist necessity is prepared to ensure that all essential have been measured 

and action plan made.  

 

Emergency Action Plan Checklist  

Kinds of Emergency: 

 Fire 

 Explosion 

 Chemical spill 

 Toxic emission 

 Train accident 

 Windstorm 
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 Flood 

 Lightening 

 Earthquake 

 Toxic gas leakage 

 

Procedure for Emergency Response: 

 Controlling and .isolating 

 Communication 

 First aid 

 Shut down, evacuation and protection of personnel 

 Protecting equipment and property 

 Entering and studying emergency region 

 Emergency equipment (e.g. lifters, fire extinguisher, oxygen gas 

cylinder) 

 Warming system. Alarms. 

 Stabilizing system. Restoration of normal operation. 

 

Coordination In the middle of Personnel Related to: 

 Medical care 

 Fire fighters 

 Local emergency scheduling committee 

 Environmental protection 

 Civil defense, if big number of people are evacuated 

 Police protection 

 Communication 

 

Who Will be Responsible to (Assignment of Responsibilities): 

 Care for injured 

 Call for emergency assistance 

 Shut down power and operation 

 Coordinate communication 

 Conduct evacuation 



204 | P a g e  
 

 Meet emergency responders and take them to location of emergency 

 Get in touch with coordinating agencies and organisations 

 Ensure the availability and upkeep of the fire extinguishers 

 Ensure that alarms are in working order 

 Organize for cleanup behaviors. 

 

Strategies for Prevention of Accidents Due to: 

 Ergonomic troubles 

 Mechanical and machining hazards (machine safeguards) 

 Falling, impact, acceleration and lifting hazards (material handling and 

storage) 

 Heat and temperature or cryogenic hazards 

 Pressure and equipment failure to pressure 

 Electrical shock, lightening and common electrical hazards 

 Fire hazards 

 Chemical hazards. 

 

Schedules: 

 Practice drill fixed: 

o On (date) 

o At (time) 

o For (duration, hour). 

 

The checklist follows the detailed thoughts of all characteristics 

through coordination committee. Besides identifying the hazardous situations 

and emergencies emerging from them the estimates of number of people who 

would be affected, are to be made, the kind of injury they are expected to 

receive necessity be predicted, the property and equipment that can be 

damaged are recognized and economic losses that will incur are estimated. 

This will provide an thought  of financial requirement to respond to 

emergency. 
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Emergency Response  

Response to emergency involves all procedures listed in checklist. A 

team described emergency response team is shaped. This team will respond to 

emergency in a common method and also in localized region. Emergency 

plans should be site specific. Such plans prepared for dissimilar sites necessity 

be integrated jointly to create common plan for whole plant. 

A local plan is based upon specific plant based upon a map indicating 

sites of exits, access points, evacuation routes, alarms, emergency equipment, 

first aid kits, shut down switches, manage centre and any other unit of EAP. 

The local emergency plan should indicate who would issue orders throughout 

emergency and who would act just as to the order. Usually the plan will 

describe who reports to whom. The persons to be accounted and those to be 

described for responding to emergency necessity are recognized through their 

positions and phone numbers. It is the responsibility of the local ERI to stay 

the information on the personnel up-to-date through introducing changes if 

any transform occurs in organizational set up of the company. 

The local ERT will uphold get in touch with common ERT on 

company stage and uphold records of all information‘s and advices issued 

from there. The local ERT will also take care of training of personnel and 

practice drill just as to common ERT plans. The ERT for the whole plant or 

company will have inputs from all local ERT‘s and will take the responsibility 

of coordinated behaviors pertaining to: 

 Personnel evacuation, 

 Personnel safety, 

 Shutting down plant, structure services and utilities as per requires, 

 Collaboration with responding civil authorities, 

 Protection and salvaging of property, and 

 Evaluation of safety condition before permitting reentry. 

 

In information the ERT membership will be given to those who answer 

to the question who will be responsible. ERT in mainly cases is totally 

company based but in sure situations when the behaviors of the company 
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either in conditions of emission, incoming materials or outgoing products may 

affect the societies livelihood in surrounding regions the ERT's may also 

involve societies. A company ERT derives personnel from many of its 

departments such as manufacture, processing, maintenance, safety and 

security.  

The size of ERT will depend upon the size of the company. A 

company while having its own ERT may encourage the societies to have their 

own ERT to which the company ERT will give all support and create sincere 

efforts to coordinate with. The external ERT will take cognizance of 

emergency arising out of the precincts of the company but because of the 

company action. For instance, chlorine carrying truck to the company meets 

an accident or a poisonous gaseous product of the company leaks into 

atmosphere. It has been concluded through several researches that the gas 

leaks happen in greater number at loading docks which are outside 

manufacture region. 

ERT networking is a beneficial concept which is now being followed 

through many clusters of company. Under such networking ERT's of 

dissimilar companies in a given geographical area are coordinated as a 

consortium. In the event of emergency taking lay in any one company the 

company ERT can seek help, guidance or advice from network of ERT's. The 

networking is especially useful in case of an outside emergency. More 

importantly the networks give facilities of swap of experiences. 

 

Difficulties in Implementing EAP  

It has been the emphasis of our discussion that hazards are integral 

section of industrial action however all efforts are made to minimize and avoid 

hazards. Under some unfavorable situations these hazards transform into 

emergency and accidents happen. After the emergency arises the Emergency 

Action Plan attempts to minimize injuries, damage to property and equipment 

and reduce losses. Still people may be injured, life may be lost, property and 

equipment may be damaged, and economic losses may be incurred. The 
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Emergency Response Teams with conditioned efforts attempt to minimize all 

of the losses and miseries. At times the failure becomes apparent. 

The mainly spectacular failure has been establish to happen in 

equipment such as warning system, water sprinkler or protective device used 

through a worker. Special care necessity is taken. The second aspect of failure 

that has been observed is that exit doors do not open in time creating a jam and 

stampede or escape passages are not wide sufficient to accommodate all 

exiting personnel. Under some situation failing in rescue efforts the ERT may 

have to order evacuation. Delay in taking such action may also result in 

greater number of injuries. In a situation of evacuation it is often forgotten that 

some persons may be in toilet and not able to hear the warning sounds or there 

may be some handicapped persons not able to move fast without help. The 

placement of means of communication plays an significant role and under any 

emergency communication channel from local to company ERT and to 

network necessity be accessible. The emergency should not block the passage 

to phone and in any case radio and cell phone communication necessity beck 

up the system. 

Transporting injured to hospital well in time can save life. It has been 

seen that proper transport not being accessible several times costs heavily. 

Likewise transport for moving emergency combating equipment to the size of 

emergency is not in time and perfect and battle is not fought properly. The 

shutting down of power, machines and equipment before they are damaged or 

they cause damage is delayed sometimes. Emergency power and lighting 

system should be relied upon throughout an emergency and should be put on. 

The thought  of creation  and ticking the checklist is precisely to see that all 

actions have been planned and special care has been taken of the worker 

regions. Training of responders and simulated emergency action play a great 

role in creation  emergency action plan successful. 

 

RESPONSE TO TRAUMA  
Trauma is a psychological shock which cause significant of decision 

creation  power of a man. The people suffer from trauma after escaping a 

situation which they think would have certainly caused death. They may also 
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from trauma when they see several people dying of emergency circumstances, 

throughout a disaster, in an accident or due to some one killing. The 

psychological state of mind may be dissimilar in dissimilar people and there 

are some who suffer from trauma after bearing that people were killed or burnt 

or died of accidents. Trauma has also been defined as a normal reaction of 

normal people to abnormal event. 

Yet in several emergency responses dealing with trauma is neglected. 

It has been seen in I several-a-situation that typical approach is to lay 

emphasis on bringing the workplace to normalcy through following routine of 

controlling, taking care of injured through medical support, cleaning up the 

mess and getting back to job. Mainly emergency situations see management's 

anxiety to declare that everything was under manage and injured have been 

minimum and taken care of. The person who saw others getting injured are 

subjected to more psychological shock than the injured person. The result of 

such other effects may be an inner feeling of dislike towards job and 

workplace resulting into loss of manufacture or bad service. The affected 

employees inwardly may turn against employers and supervisor resulting into 

disobedience and even quarrels. More importantly the trauma has extremely 

dangerous repercussion of ignoring safety rules and even sabotaging 

Considering all the points brought up it appears imperative that actions 

necessity is planned and initiated to restore the confidence of workers in their 

job in those under whose guidance and supervision and for whom they job. 

Such efforts necessity be initiated within 24 hours of the emergency but 

should never be delayed through more than 72 hours. Specially trained people 

should be chosen to interact with the workers to explain them the events that 

led to emergency and events taken to respond. A trauma response team (TRT) 

is normally constituted in companies which consist of experienced people who 

have specially been trained in such job. A company depending upon its size 

may have doctors, psychologists and safety experts on its TRT.  

The primary responsibility of TRT immediately after occurrence of 

emergency is to identify the persons who suffer from trauma and then refer 

them to scrupulous specialists. A great trade of reduction in trauma, after 

successful first aid is to let affected workers to know that they have passed 
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through the worse and provide them opportunity to express their experience 

and impression of total episode. Another significant aspect of the job of TRT 

is that those members who do not have the experience or qualified to counsel 

or to give mental health care should not do the similar. The TRT may also 

identify those who are less traumatized and their trauma is presently anxiety. 

These employees may be grouped jointly and given joint or group treatment to 

acknowledge the bad experience.  

This may also stay all or mainly of employees will informed and avoid 

their dependence on rumors and misbeliefes. The group treatments give 

opportunity to workers to express their feelings and experiences in relation to 

the emergency. Such frank and free expressions may soon rid them of trauma 

and bring back normalcy. If further then provides them chance to see that there 

are several others who suffered as they did and therefore  removes the guilt 

feeling and thought that others were responsible for their sufferings. 

 

DISASTER  
A disaster is a natural or man-made (or technical) hazard resulting in 

an event of substantial extent causing important physical damage or 

destruction, loss of life, or drastic transform to the environment. A disaster can 

be extensively defined as any tragic event stemming from events such as 

earthquakes, floods, catastrophic accidents, fires, or explosions. It is a 

phenomenon that can cause damage to life and property and destroy the 

economic, social and cultural life of people. 

In modern academia, disasters are seen as the consequence of 

inappropriately supervised risk. These risks are the product of a combination 

of both hazard/s and vulnerability. Hazards that strike in regions with low 

vulnerability will never become disasters, as is the case in uninhabited areas. 

Developing countries suffer the greatest costs when a disaster hits – 

more than 95 percent of all deaths caused through disasters happen in 

developing countries, and losses due to natural disasters are 20 times greater 

(as a percentage of GDP) in developing countries than in industrialized 

countries. 
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DISASTER CLASSIFICATION  
Researchers have been learning disasters for more than a century, and 

for more than forty years disaster research. The studies reflect a general 

opinion when they argue that all disasters can be seen as being human-made, 

their reasoning being that human actions before the strike of the hazard can 

prevent it developing into a disaster. All disasters are hence the result of 

human failure to introduce appropriate disaster management events. Hazards 

are routinely divided into natural or human-made, although intricate disasters, 

where there is no single root cause, are more general in developing countries. 

A specific disaster may spawn a secondary disaster that increases the impact. 

A classic instance is an earthquake that causes a tsunami, resulting in coastal 

flooding. 

Natural Disaster  

A natural disaster is a consequence when a natural hazard affects 

humans and/or the built environment. Human vulnerability, and lack of 

appropriate emergency management, leads to financial, environmental, or 

human impact. The resulting loss depends on the capability of the population 

to support or resist the disaster: their resilience. This understanding is 

concentrated in the formulation: "disasters happen when hazards meet 

vulnerability". A natural hazard will hence never result in a natural disaster in 

regions without vulnerability. 

Several phenomena like earthquakes, landslides, volcanic eruptions, 

floods and cyclones are all natural hazards that kill thousands of people and 

destroy billions of dollars of habitat and property each year. Though, natural 

hazards can strike in unpopulated regions and never develop into disasters. 

Though, the rapid growth of the world's population and its increased 

concentration often in hazardous environments has escalated both the 

frequency and severity of natural disasters. With the tropical climate and 

unstable land shapes, coupled with deforestation, unplanned growth 

proliferation, non-engineered constructions which create the disaster-prone 

regions more vulnerable, tardy communication, poor or no budgetary 

allocation for disaster prevention, developing countries suffer more or less 
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chronically through natural disasters. Asia tops the list of casualties due to 

natural disasters. 

Man-made Disasters  

Man-made disasters are the consequence of technical or human 

hazards. Examples contain stampedes, fires, transport accidents, industrial 

accidents, oil spills and nuclear explosions/radiation. War and deliberate 

attacks may also be put in this category. As with natural hazards, man-made 

hazards are events that have not happened, for instance terrorism. Man-made 

disasters are examples of specific cases where man-made hazards have 

become reality in an event. 

 

VULNERABILITY TO DISASTER  
Vulnerability refers to the inability to withstand the effects of a hostile 

environment. A window of vulnerability (WoV) is a time frame within which 

suspicious events are reduced, compromised or lacking 

General Applications  

In relation to hazards and disasters, vulnerability is a concept that links 

the connection that people have with their environment to social forces and 

organizations and the cultural values that sustain and contest them. ―The 

concept of vulnerability expresses the multi-dimensionality of disasters 

through focusing attention on the totality of relationships in a given social 

situation which constitute a condition that, in combination with environmental 

forces, produces a disaster‖. 

It's also the extent to which changes could harm a system, or to which 

the society can be affected through the impact of a hazard. 

Research  

Within the body of literature related to vulnerability, major research 

streams contain questions of methodology, such as: measuring and assessing 

vulnerability, including finding appropriate indicators for several 
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characteristics of vulnerability, up- and down scaling methods, and 

participatory methods. Vulnerability research covers a intricate, 

multidisciplinary field including development and poverty studies, public 

health, climate studies, security studies, engineering, geography, political 

ecology, and disaster and risk management. This research is of importance and 

interest for organizations trying to reduce vulnerability – especially as related 

to poverty and other Millennium Development Goals. Several organizations 

are conducting interdisciplinary research on vulnerability. A forum that brings 

several of the current researchers on vulnerability jointly is the Expert 

Working Group (EWG). Researchers are currently working to refine 

definitions of ―vulnerability‖, measurement and assessment methods, and 

effective communication of research to decision makers. 

Kinds of Vulnerability  

Social  

In its broadest sense, social vulnerability is one dimension of 

vulnerability to multiple stressors and shocks, including abuse, social 

exclusion and natural hazards. Social vulnerability refers to the inability of 

people, organizations, and civilizations to withstand adverse impacts from 

multiple stressors to which they are exposed. These impacts are due in section 

to features inherent in social interactions, organizations, and systems of 

cultural values. 

Cognitive  

A cognitive vulnerability, in cognitive psychology, is an erroneous 

belief, cognitive bias, or pattern of thought that is whispered to predispose the 

individual to psychological troubles. It is in lay before the symptoms of 

psychological disorders start to appear; after the individual encounters a 

stressful experience, the cognitive vulnerability forms a maladaptive response 

that may lead to a psychological disorder. In psychopathology, cognitive 

vulnerability is constructed from schema models, hopelessness models, and 

attachment theory. Attention bias is one mechanism leading to faulty cognitive 

bias that leads to cognitive vulnerability. Allocating a danger stage to a threat 
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depends on the urgency or intensity of the threshold. Anxiety is not associated 

with selective orientation. 

Military  

In military terminology, vulnerability is a subset of survivability, the 

others being susceptibility and recoverability. Vulnerability is defined in 

several ways depending on the nation and service arm concerned, but in 

common it refers to the close to-instantaneous effects of a weapon attack. In 

aviation it is defined as the inability of an aircraft to withstand the damage 

caused through the man-made hostile environment. In some definitions, 

recoverability (damage manage, firefighting, restoration of capability) is 

incorporated in vulnerability. Some military services develop their own 

concept of vulnerability. 

 

NATURAL DISASTERS  
A natural disaster is a major adverse event resulting from natural 

procedures of the Earth; examples contain floods, severe weather, volcanic 

eruptions, earthquakes, and other geologic procedures. A natural disaster can 

cause loss of life or property damage, and typically leaves some economic 

damage in its wake, the severity of which depends on the affected population's 

resilience, or skill to recover. 

An adverse event will not rise to the stage of a disaster if it occurs in an 

region without vulnerable population. In a vulnerable region, though, such as 

San Francisco, an earthquake can have disastrous consequences and leave 

lasting damage, requiring years to repair. 

Earthquakes  

An earthquake is the result of a sudden release of power in the Earth's 

crust that makes seismic waves. At the Earth's surface, earthquakes manifest 

themselves through vibration, shaking and sometimes displacement of the 

ground. The vibrations may vary in magnitude. Earthquakes are caused mostly 

through slippage within geological faults, but also through other events such 

as volcanic action, landslides, mine blasts, and nuclear tests. The underground 
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point of origin of the earthquake is described the focus. The point directly the 

focus on the surface is described the epicenter. Earthquakes through 

themselves rarely kill people or wildlife. It is usually the secondary events that 

they trigger, such as structure collapse, fires, tsunamis (seismic sea waves) and 

volcanoes that are actually the human disaster. Several of these could perhaps 

be avoided through better construction, safety systems, early warning and 

evacuation scheduling. 

Some of the mainly important earthquakes in recent times contain: The 

2004 Indian Ocean earthquake, the third main earthquake recorded in history, 

registering a moment magnitude of 9.1-9.3. The vast tsunamis triggered 

through this earthquake killed at least 229,000 people. 

 The 2011 Tōhoku earthquake and tsunami registered a moment 

magnitude of 9.0. The death toll from the earthquake and tsunami is in 

excess of 13,000, and in excess of 12,000 people are still missing. 

 The 8.8 magnitude February 27, 2010 Chile earthquake and tsunami 

cost 525 lives. 

 The 7.9 magnitude May 12, 2008 Sichuan earthquake in Sichuan 

Province, China. Death toll at in excess of 61,150 as of May 27, 2008. 

 The 7.7 magnitude July 2006 Java earthquake, which also triggered 

tsunamis. 

 The 6.9 magnitude 2005 Azad Jammu & Kashmir and KPK province 

Earthquake, which killed or injured above 75,000 people in Pakistan. 

Volcanic Eruptions  

Volcanoes can cause widespread destruction and consequent disaster in 

many ways. The effects contain the volcanic eruption itself that may cause 

harm following the explosion of the volcano or the fall of rock. Second, lava 

may be produced throughout the eruption of a volcano. As it leaves the 

volcano, the lava destroys several structures and plants it encounters. Third, 

volcanic ash usually meaning the cooled ash - may shape a cloud, and settle 

thickly in surrounding sites. When mixed with water this shapes a concrete-

like material. In enough quantity ash may cause roofs to collapse under its 

weight but even little quantities will harm humans if inhaled. Since the ash has 
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the consistency of ground glass it causes abrasion damage to moving sections 

such as engines.  

The main killer of humans in the immediate surroundings of a volcanic 

eruption is the pyroclastic flows, which consist of a cloud of hot volcanic ash 

which builds up in the air above the volcano and rushes down the slopes when 

the eruption no longer supports the lifting of the gases. It is whispered that 

Pompeii was destroyed through a pyroclastic flow. A lahar is a volcanic 

mudflow or landslide. The 1953 Tangiwai disaster was caused through a lahar, 

as was the 1985 Armero tragedy in which the city of Armero was buried and 

an estimated 23,000 people were killed . 

A specific kind of volcano is the super volcano. Just as to the Toba 

catastrophe theory 75,000 to 80,000 years ago a super volcanic event at Lake 

Toba reduced the human population to 10,000 or even 1,000 breeding pairs 

creating a bottleneck in human development. It also killed three quarters of all 

plant life in the northern hemisphere. The main danger from a super volcano is 

the immense cloud of ash which has a disastrous global effect on climate and 

temperature for several years. 

Hydrological Disasters  

It is a violent, sudden and destructive transform either in excellence of 

earth's water or in sharing or movement of water on land below the surface or 

in atmosphere 

Floods  

A flood is an overflow of an expanse of water that submerges land. 

The EU Floods directive defines a flood as a temporary covering through 

water of land not normally sheltered through water. In the sense of "flowing 

water", the word may also be applied to the inflow of the tide. Flooding may 

result from the volume of water within a body of water, such as a river or lake, 

which overflows or breaks levees, with the result that some of the water 

escapes its usual boundaries. While the size of a lake or other body of water 

will vary with seasonal changes in precipitation and snow melt, it is not a 
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important flood unless the water covers land used through man like a village, 

municipality or other inhabited region, roads, expanses of farmland, etc. 

Some of the mainly notable floods contain: 

 The Johnstown Flood of 1889 where in excess of 2200 people lost their 

lives when the South Fork Dam holding back Lake Conemaugh broke. 

 The Huang He (Yellow River) in China floods particularly often. The 

Great Flood of 1931 caused flanked by 800,000 and 4,000,000 deaths. 

 The Great Flood of 1993 was one of the mainly costly floods in United 

States history. 

 The 1998 Yangtze River Floods, in China, left 14 million people 

homeless. 

 The 2000 Mozambique flood sheltered much of the country for three 

weeks, resulting in thousands of deaths, and leaving the country 

devastated for years afterward. 

 The 2005 Mumbai floods which killed 1094 people. 

 The 2010 Pakistan floods, damaged crops and infrastructure, claiming 

several lives. 

 

Tropical cyclones can result in long flooding and storm surge, as 

happened with: 

 Bhola Cyclone, which struck East Pakistan (now Bangladesh) in 1970, 

 Typhoon Nina, which struck China in 1975, 

 Hurricane Katrina, which struck New Orleans, Louisiana in 2005, and 

 Cyclone Yasi, which struck Australia in 2011 

Limnic Eruptions  

A limnic eruption occurs when a gas, usually CO2, suddenly erupts 

from deep lake water, posing the threat of suffocating wildlife, livestock and 

humans. Such an eruption may also cause tsunamis in the lake as the rising gas 

displaces water. Scientists consider landslides, volcanic action, or explosions 

can trigger such an eruption. To date, only two limnic eruptions have been 

observed and recorded: 
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 In 1984, in Cameroon, a limnic eruption in Lake Monoun caused the 

deaths of 37 surrounding residents. 

 At surrounding Lake Nyos in 1986 a much superior eruption killed 

flanked by 1,700 and 1,800 people through asphyxiation. 

Tsunami  

Tsunamis can be caused through undersea earthquakes as the one 

caused through the 2004 Indian Ocean Earthquake, or through landslides such 

as the one which occurred at Lituya Bay, Alaska. 

 The 2004 Indian Ocean Earthquake created the Boxing Day Tsunami. 

 On March 11, 2011, a tsunami occurred close to Fukushima, Japan and 

spread through the Pacific. 

Meteorological Disasters  

Blizzards  

Blizzards are severe winter storms characterized through heavy snow 

and strong winds. When high winds stir up snow that has already fallen, it is 

recognized as a ground blizzard. Blizzards can impact local economic 

behaviors, especially in areas where snowfall is unusual. 

Important blizzards contain: 

 The Great Blizzard of 1888 in the United States in which several tons 

of wheat crops are destroyed. 

 The 2008 Afghanistan blizzard 

 The North American blizzard of 1947 

 The 1972 Iran blizzard resulted in almost 4,000 deaths and lasted for 5 

to 7 days. 

Cyclonic Storms  

Cyclone, tropical cyclone, hurricane, and typhoon are dissimilar names 

for the similar phenomenon a cyclonic storm system that shapes in excess of 

the oceans. The deadliest hurricane ever was the 1970 Bhola cyclone; the 

deadliest Atlantic hurricane was the Great Hurricane of 1780 which devastated 

Martinique, St. Eustatius and Barbados. Another notable hurricane is 
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Hurricane Katrina which devastated the Gulf Coast of the United States in 

2005. 

Droughts  

Drought is unusual dryness of soil, resulting in crop failure and 

shortage of water for other uses, caused through significantly lower rainfall 

than average in excess of a prolonged era. Hot arid winds, high temperatures 

and consequent evaporation of moisture from the ground can contribute to 

circumstances of drought. Well-recognized historical droughts contain: 

 1900 India killing flanked by 250,000 to 3.25 million. 

 1921-22 Soviet Union in which in excess of 5 million perished from 

starvation due to drought 

 1928-30 Northwest China resulting in excess of 3 million deaths 

through famine. 

 1936 and 1941 Sichuan Province China resulting in 5 million and 2.5 

million deaths respectively. 

 In 2006, states of Australia including South Australia, Western 

Australia, New South Wales, Northern Territory and Queensland had 

been under drought circumstances for five to ten years. The drought is 

beginning to affect urban region populations for the first time. With the 

majority of the country under water restrictions. 

 In 2006, Sichuan Province China experienced its worst drought in 

contemporary times with almost 8 million people and in excess of 7 

million cattle facing water shortages. 

 12-year drought that was devastating southwest Western Australia, 

southeast South Australia, Victoria and northern Tasmania was 

"extremely severe and without historical precedent". 

 In 2011, the State of Texas existed under a drought emergency 

declaration for the whole calendar year. The drought caused the 

Bastrop fires. 
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Hailstorms  

Hailstorms are falls of rain drops that arrive as ice, rather than melting 

before they hit the ground. A particularly damaging hailstorm hit Munich, 

Germany, on July 12, 1984, causing in relation to the 2 billion dollars in 

insurance claims. 

Heat Waves  

A heat wave is a era of unusually and excessively hot weather. The 

worst heat wave in recent European history was the European Heat Wave of 

2003. 

A summer heat wave in Victoria, Australia, created circumstances 

which fuelled the huge bushfires in 2009. Melbourne experienced three days 

in a line of temperatures exceeding 40°C (104°F) with some local regions 

sweltering through much higher temperatures. The bushfires, collectively 

recognized as "Black Saturday", were partly the act of arsonists. 

The 2010 Northern Hemisphere summer resulted in severe heat waves, 

which killed in excess of 2,000 people. It resulted in hundreds of wildfires 

which causing widespread air pollution, and burned thousands of square miles 

of forest. 

Tornadoes  

A tornado is a violent, dangerous, rotating column of air that is in get 

in touch with both the surface of the earth and a cumulonimbus cloud or, in 

unusual cases, the base of a cumulus cloud. It is also referred to as a twister or 

a cyclone, although the word cyclone is used in meteorology in a wider sense, 

to refer to any closed low pressure circulation. Tornadoes approach  in several 

forms and sizes, but are typically in the shape of a visible condensation funnel, 

whose narrow end touches the earth and is often encircled through a cloud of 

debris and dust. Mainly tornadoes have wind speeds less than 110 miles per 

hour (177 km/h), are almost 250 feet (80 m) crossways, and travel a few miles 

(many kilometers) before dissipating. The mainly extreme tornadoes can attain 

wind speeds of more than 300 mph (480 km/h), stretch more than two miles 

(3 km) crossways, and keep on the ground for dozens of miles (perhaps more 

than 100 km). Well-recognized historical tornadoes contain: 
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 The Tri-State Tornado of 1925, which killed in excess of 600 people in 

the United States; 

 The Daulatpur-Saturia Tornado of 1989, which killed roughly 1,300 

people in Bangladesh. 

Wildfires  

Wildfires are big fires which often start in wild land regions. General 

causes contain lightning and drought but wildfires may also be started through 

human negligence or arson. They can spread to populated regions and can 

therefore  be a threat to humans and property, as well as wildlife. 

Notable cases of wildfires were the 1871 Peshtigo Fire in the United 

States, which killed at least 1700 people, and the 2009 Victorian bushfires in 

Australia. 

Health Disasters  

Epidemics  

An epidemic is an outbreak of a contractible disease that spreads 

through a human population. A pandemic is an epidemic whose spread is 

global. There have been several epidemics throughout history, such as the 

Black Death. In the last hundred years, important pandemics contain: 

 The 1918 Spanish flu pandemic, killing an estimated 50 million people 

worldwide 

 The 1957-58 Asian flu pandemic, which killed an estimated 1 million 

people 

 The 1968-69 Hong Kong water flu pandemic 

 The 2002-3 SARS pandemic 

 The AIDS pandemic, beginning in 1959 

 The H1N1 Influenza (Swine Flu) Pandemic 2009-2010 

 

Other diseases that spread more slowly, but are still measured to be 

global health emergencies through the WHO, contain: 
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 XDR TB, a strain of tuberculosis that is extensively resistant to drug 

treatments 

 Malaria, which kills an estimated 1.6 million people each year 

 Ebola hemorrhagic fever, which has claimed hundreds of victims in 

Africa in many outbreaks 

Legroom Disasters  

Impact Events  

One of the main impact events in contemporary times was the 

Tunguska event in June 1908. 

Solar Flares  

A solar flare is a phenomenon where the sun suddenly releases a great 

amount of solar radiation, much more than normal. Some recognized solar 

flares contain: 

 An X20 event on August 16, 1989 

 A similar flare on April 2, 2001 

 The mainly powerful flare ever recorded, on November 4, 2003, 

estimated at flanked by X40 and X45 

 The mainly powerful flare in the past 500 years is whispered to have 

occurred in September 1859 

Gamma Ray Burst  

Gamma ray bursts are the mainly powerful explosions that happen in 

the universe. They release an enormous amount of power in milliseconds or as 

extensive as ten seconds. They release as much or even more power than the 

Sun will in its whole life. Gamma ray bursts are not unusual events. They 

happen in relation to the once every day and are detected through telescopes, 

both on Earth and in legroom. Mostly big masses of stars, better  than the Sun, 

can produce a GRB. A GRB of distances nearer than 8000 light years may 

cause a concern to life on Earth. Mainly Wolf-Rayet stars WR 104 can 

produce GRB. Astronomers do consider that the Ordovician–Silurian 
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extinction, the third mainly destructive extinction on Earth, might have been 

due to a GRB. 

Protection through International Law  

International law, for instance Geneva Conventions defines 

International Red Cross and Red Crescent Movement the Convention on the 

Rights of Persons with Disabilities, requires that "States shall take, in 

accordance with their obligations under international law, including 

international humanitarian law and international human rights law, all 

necessary events to ensure the protection and safety of persons with 

disabilities in situations of risk, including the occurrence of natural disaster." 

And further United Nations Office for the Coordination of Humanitarian 

Affairs is shaped through Common Assembly Resolution 44/182. People 

displaced due to natural disasters are currently protected under international 

law.  

 

DISASTER MANAGEMENT  

Disaster Management: An Introduction  

A disaster can be caused through humans or nature. Disasters are 

events that are sometimes unpredictable. It is significant for any government 

to manage disasters. Government gives legislation, allocates possessions and 

does rational scheduling and sustainable development. Disaster management 

and scheduling is a key section of government job. Several disasters like 

earthquake, landslides, volcanic eruptions, fires, flood and cyclones are natural 

hazards that kill thousands of people and destroy billions of dollars of habitat 

and property each year. The rapid growth of the world's population and its 

increased concentration often in hazardous environment has escalated both the 

frequency and severity of natural disasters. With the tropical climate and 

unstable land shapes, coupled with deforestation, unplanned growth 

proliferation non-engineered constructions which create the disaster-prone 

regions mere vulnerable, tardy communication, poor or no budgetary 
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allocation for disaster prevention, developing countries suffer more or less 

chronically through natural disasters. Asia tops the list of casualties due to 

natural disaster. In the middle of several natural hazards, earthquakes, 

landslides, floods and cyclones are the major disasters adversely affecting 

extremely big regions and population in the Indian sub-continent. These 

natural disasters are of : 

 Geophysical origin such as earthquakes, volcanic eruptions, land 

slides; and  

 Climatic origin such as drought, flood, cyclone, locust, forest fire.  

 

However it may not be feasible to manage nature and to stop the 

development of natural phenomena but the efforts could be made to avoid 

disasters and alleviate their effects on human lives, infrastructure and property. 

Rising frequency, amplitude and number of natural disasters and attendant 

problem coupled with loss of human lives prompted the Common Assembly 

of the United Nations to proclaim 1990s as the International Decade for 

Natural Disaster Reduction (IDNDR) through a resolution 44/236 of 

December 22, 1989 to focus on all issues related to natural disaster reduction. 

In spite of IDNDR, there had been a string of major disaster throughout the 

decade. Nevertheless, through establishing the rich disaster management 

related traditions and through spreading public awareness the IDNDR 

provided required incentive for disaster reduction.  

It is approximately impossible to prevent the occurrence of natural 

disasters and their damages. Though it is possible to reduce the impact of 

disasters through adopting appropriate disaster mitigation strategies. The 

disaster mitigation works mainly address the following:  

 Minimise the potential risks through developing disaster early warning 

strategies,  

 Prepare and implement developmental plans to give resilience to such 

disasters, 

 Mobilize possessions including communication and tele-medicinal 

services and  
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 Tto help in rehabilitation and post-disaster reduction. Disaster 

management on the other hand involves:  

o Pre-disaster scheduling, preparedness, monitoring including 

relief management capability.  

o Prediction and early warning.  

o Damage assessment and relief management. Disaster reduction 

is a systematic job which involves with dissimilar areas, 

dissimilar professions and dissimilar scientific meadows, and 

has become an significant measure for human, civilization and 

nature sustainable development. 

The Importance of Disaster Management   

Disasters are events that have a vast impact on humans and/or the 

environment. Disasters require government intervention. They are not always 

unpredictable. Floods take lay in valleys and flood plains, droughts in regions 

with unstable and low rainfall, and oil spills happen in shipping lanes. This 

predictability gives opportunities to plan for, prevent and to lessen the impact 

of disasters. Disasters arise from both natural and human causes, and the 

responses needed could stretch society and government capability to the limit.  

For instance, throughout 2000 we saw a series of disasters in South 

Africa: vast floods devastated the Limpopo Province, Mpumalanga and 

neighboring countries; huge fires and an oil spill threatened Cape City; and 

separate floods hit rural societies in KwaZulu-Natal and the Eastern Cape. In 

2004 Cape City experienced a drought disaster attributed to global warming. 

From April 2004 to January 2005, the province experiences 376 disasters, 

mostly fire and flood. Disasters are inevitable although we do not always 

know when and where they will happen. But their worst effects can be 

partially or totally prevented through preparation, early warning, and swift, 

decisive responses. Disaster management aims to reduce the occurrence of 

disasters and to reduce the impact of those that cannot be prevented. The 

government White paper and Act on Disaster Management describe the roles 

of Local Authorities as well as Provincial and National government in disaster 

management. 
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The Role of Municipalities in Disaster Management  

Every municipality necessity has a disaster management plan as 

section of its Integrated Development Plans, presently as to the Municipal 

Systems Act. Structure and Mechanism: This plan necessity set up the 

structure and mechanisms for dealing with disasters and it necessity expect 

future disasters. Plans necessity is urbanized to trade with disasters that 

happen regularly—for instance flooding of informal settlements and roads. 

Protection Services Department: In each municipality, the Protection Services 

department is responsible for Disaster Management. The department usually 

deals with traffic policing, fire brigades, law enforcement, and sometimes 

ambulances on an agency foundation for provincial government, The role of 

Disaster Management is to coordinate the response to disasters and 

emergencies, ensuring that possessions are applied effectively, whatever it 

may be.  

Fire services, ambulance services, emergency medical services, 

engineers and traffic services can all become involved in Disaster 

Management. Capability: When a disaster exceeds the capability of a local 

power, the district, province or national can become involved, coordinating 

and facilitating the response and efforts of several local authorities. Other 

parties such as the SANDF as well as volunteer organizations such as the Red 

Cross, St John's and the National Sea Rescue Institute can also be drawn in if 

needed. Disaster Management Behaviors: Disaster Management Behaviors 

contain the co-ordination of disaster response agencies, the compilation and 

exercising of contingency plans, and Disaster Management education and 

training. 

What does it Mean when a Lay is Declared a Disaster Region?  

The disaster management policy and legislation creates provision for 

government to declare disaster regions, and allow for possessions to be 

allocated for immediate relief, as well as reconstruction. This comprises items 

like food, blankets and medical supplies as relief and structure materials for 

reconstruction. The local and provincial government has to prepare the 
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submission to the national Department of Provincial and Local Government 

for this to be done speedily. The Disaster Management Act focuses on 

speeding up response and cutting red tape to ensure that disasters are dealt 

with efficiently and effectively—through giving clear guidelines for the 

classification of disasters and the declaration of states of disaster. 

Identifying Potential Disaster Hazards in your Region  

These can contain all or some of the following:  

 Mass-event situations (concerts, sport, other social gatherings—for 

instance the 2001 Ellis park disaster throughout the Pirates-Chiefs 

game)  

 Storms and storm damage;  

 Flooding;  

 Fires: Domestic, mountain and veldt;  

 Oils spills, at sea, on land;  

 Transport accidents;  

 Hazardous material spills (spilling of chemicals, etc from factories, 

trucks);  

 

Preventing disasters in your households and societies:   

 "In South Africa, it is not necessarily the 'classic', comparatively 

unusual events—which receive huge media coverage—that we should 

be focusing on, but rather on structure alert, informed, self-reliant and 

resilient societies who have the capability to withstand, cope and 

recover from these relatively less spectacular events which affect them 

on a regular foundation". 

Role of Organisations and Society Workers  

Here are some of the items development workers can advise societies 

to prepare and trade with disasters: 

 Know the emergency numbers. Keep in mind that all municipalities 

have emergency center;  
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 Statement incidents—don't take it for granted that someone else has 

already accounted it;  

 Do not build homes in unsafe regions—for instance secure to a river-

bed (even if it has been arid for years) or on dolomite invested regions;  

 Stay a bucket of sand after that to your door so that any little fires can 

be put out quickly—sand works on paraffin and electric fires, water 

does not.  

 Gain knowledge of vital first aid, fire training and CPR;  

 Keep in mind that swimming pools, dams and rivers are a danger to 

children;  

 Always follow the rules when: swimming in rivers, dams, pools and 

the ocean; camping and creation  fires;  

  

How can we Prevent Fire Disasters?  

A extremely significant method of preventing fire disasters is to have a 

good disaster plan in lay. The emphasis should be on public education, 

prevention and containment. One of the general disasters in poor regions and 

informal settlements are fires. These fires are often caused through accidents 

with paraffin or candles. The Paraffin industry is involved in the "Ufudo" 

campaign. Because of the structure practices in informal settlements, and the 

structure materials used in these settlements, everyday apparatus such as a 

primus stove, paraffin lamp or candle can become very dangerous if used 

incorrectly. The "Ufudo" kits give apparatus to create primus stoves, paraffin 

lamps and candles more stable and less prone to fall in excess of. The Paraffin 

Safety Association also promotes safe storage and use of paraffin through safe 

bottles and dispensers—any registered dealer can get access to this. People in 

informal settlements should be educated in relation to the leaving sufficient 

legroom flanked by homes to prevent the spread of fires and to allow 

emergency vehicles into the region. Fire fighting volunteers can also be 

trained. 
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Professional and Phases behaviors in Disaster Management  

The nature of management depends on local economic and social 

circumstances. Some disaster relief experts such as Fred Cuny have noted that 

in a sense the only real disasters are economic. Experts, such as Cuny, have 

extensive noted that the cycle of emergency management necessity contain 

extensive-term job on infrastructure, public awareness, and even human 

justice issues. This is not significant in developing nations. The procedure of 

emergency management involves four phases: mitigation, preparedness, 

response, and recovery. 

Mitigation  

Mitigation efforts effort to prevent hazards from developing into 

disasters altogether, or to reduce the effects of disasters when they happen. 

The mitigation stage differs from the other phases because it focuses on 

extensive-term events for reducing or eliminating risk. The implementation of 

mitigation strategies can be measured a section of the recovery procedure if 

applied after a disaster occurs. Mitigative events can be structural or non-

structural. Structural events use technical solutions, like flood levees. Non-

structural events contain legislation, land-use scheduling (e.g. the designation 

of nonessential land like parks to be used as flood zones), and insurance. 

Mitigation is the mainly cost-efficient method for reducing the impact of 

hazards, though it is not always appropriate.  

Mitigation does contain providing regulations concerning evacuation, 

sanctions against those who refuse to obey the regulations (such as mandatory 

evacuations), and communication of potential risks to the public. Some 

structural mitigation events may have adverse effects on the ecosystem. A 

precursor action to the mitigation is the identification of risks. Physical risk 

assessment refers to the procedure of identifying and evaluating hazards. The 

hazard-specific risk (Rh) combines both the probability and the stage of 

impact of a specific hazard. The equation under states that the hazard 

multiplied through the populations‘ vulnerability to that hazard produces a risk 

Catastrophe modeling. The higher the risk, the more urgent that the hazard 
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specific vulnerabilities are targeted through mitigation and preparedness 

efforts. Though, if there is no vulnerability there will be no risk, e.g. an 

earthquake occurring in a desert where nobody lives. 

 

Preparedness  

In the preparedness stage, emergency managers develop plans of action 

for when the disaster strikes. General preparedness events contain: 

 Communication plans with easily understandable terminology and 

methods.  

 Proper maintenance and training of emergency services, including 

mass human possessions such as society emergency response teams.  

 Development and exercise of emergency population warning methods 

combined with emergency shelters and evacuation plans. 

 Stockpiling, inventory, and uphold disaster supplies and equipment  

 Develop organizations of trained volunteers in the middle of civilian 

populations. (Professional emergency workers are rapidly 

overwhelmed in mass emergencies so trained, organized, responsible 

volunteers are very valuable. Organizations like Society Emergency 

Response Teams and the Red Cross are ready sources of trained 

volunteers. The latter's emergency management system has gotten high 

ratings from both California, and the Federal Emergency Management 

Agency (FEMA).)  

 

Another aspect of preparedness is casualty prediction, the revise of 

how several deaths or injuries to expect for a given type of event. This 

provides planners an thought  of what possessions require to be in lay to 

respond to a scrupulous type of event. Emergency Managers in the scheduling 

stage should be flexible, and all encompassing—cautiously recognizing the 

risks and exposures of their respective areas and employing unconventional, 

and atypical means of support. Depending on the area—municipal, or private 

sector emergency services can rapidly be depleted and heavily taxed. Non-

governmental organizations that offer desired possessions, i.e., transportation 
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of displaced homeowners to be mannered through local school district buses, 

evacuation of flood victims to be performed through mutual aide agreements 

flanked by fire departments and rescue squads, should be recognized early in 

scheduling levels, and practiced with regularity. 

Response  

The response stage comprises the mobilization of the necessary 

emergency services and first responders in the disaster region. This is likely to 

contain a first wave of core emergency services, such as firefighters, police 

and ambulance crews. When mannered as a military operation, it is termed 

Disaster Relief Operation (DRO) and can be a follow-up to a Non-combatant 

evacuation operation (NEO). They may be supported through a number of 

secondary emergency services, such as specialist rescue teams.  

A well rehearsed emergency plan urbanized as section of the 

preparedness stage enables efficient coordination of rescue. Where required, 

search and rescue efforts commence at an early level. Depending on injuries 

sustained through the victim, outside temperature, and victim access to air and 

water, the vast majority of those affected through a disaster will die within 72 

hours after impact. Organizational response to any important disaster—natural 

or terrorist-borne—is based on existing emergency management 

organizational systems and procedures: the Federal Response Plan (FRP) and 

the Incident Command System (ICS). These systems are solidified through the 

principles of Unified Command (UC) and Mutual Aid (MA) 

Recovery  

The aim of the recovery stage is to restore the affected region to its 

previous state. It differs from the response stage in its focus; recovery efforts 

are concerned with issues and decisions that necessity be made after 

immediate requires are addressed. Recovery efforts are primarily concerned 

with actions that involve rebuilding destroyed property, re-employment, and 

the repair of other essential infrastructure. An significant aspect of effective 

recovery efforts is taking advantage of a ‗window of opportunity‘ for the 

implementation of imitative events that might otherwise be unpopular. 

Citizens of the affected region are more likely to accept more imitative 
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changes when a recent disaster is in fresh memory. In the United States, the 

National Response Plan dictates how the possessions provided through the 

Homeland Security Act of 2002 will be used in recovery efforts. It is the 

Federal government that often gives the mainly technological and financial 

assistance for recovery efforts in the United States.  

Facets of Disaster Management  

Natural disasters are a tragic interruption to the development 

procedure. Lives are lost; social networks are disrupted; and capital 

investments are destroyed. In recent years, though, the development society 

has been creation  the links flanked by disasters and development. This 

development would appear inevitable when one considers the 

disproportionately high costs that developing countries pay for disasters. 

Moreover, natural disasters impact developing countries in other ways than 

urbanized countries.  

Throughout a disaster, it is critical to have the right data, at the right 

time, displayed logically, to respond and take appropriate action. Disasters can 

impact all or a number of government departments. The dissimilar associated 

departments can share information through databases on computer-generated 

maps in one site. The major problem in such situation is valuable ―Time‖ 

which is going to be lost for the sake of ‗searching for Information‘. This 

results disaster responders having to guess, estimate or act without loss of 

much time and effort. A comprehensive approach is adopted for data 

collection, organizing and display logically to determine the size and scope of 

disaster management programs. The governments should take an initiative to 

prevent the loss of human lives, severe damage to ecology and economy of a 

area. The development plans should develop and additional aid is to be 

directed to relief and reconstruction requires getting the country ―back on 

track‖ toward economic and social development. This is the time for the 

policy makers to identify the GIS as ―Recipe to Relief‖ for sustaining lives of 

mankind and the environment.  
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Disaster Management and Reconstruction  

The scope of disaster management and post reconstruction covers both 

natural and man-made disasters, including seismic events, drought, flood, war 

and famine. The World Bank's Hazard Management Element aims to reduce 

human suffering and economic losses caused through natural and technical 

disasters through providing a more strategic and rapid response to disasters, 

and promoting the integration of disaster prevention and mitigation efforts into 

the range of development behaviors. 

Disaster Management Apparatus  

Abnormal Situation Management  

Abnormal Situation Management is a comprehensive procedure or 

system for improving performance which addresses the whole plant 

population. It promotes effective utilization of all accessible possessions—i.e. 

hardware, software, and people, to achieve safe and efficient operations. 

Situation/Benefits  

Since the early 1970‘s procedure Industries were faced with an 

alarming number of incidents causing undesired effects ranging from reduced 

profits to loss of lives. Industry began doing studies into the causes of these 

incidents and establishes that human factors had a important impact. From the 

alertness stage of operators, to poorly intended alarm systems and operator 

interface, to inappropriate staffing stages, to poorly intended job 

environments, human factor issues were a important contributor to major and 

minor incidents. Incidents such as Three Mile Island and Texaco Pembroke 

were caused as a direct result of ―human error.‖ 

Abnormal Situations  

Abnormal situations encompass a range of events outside the ―normal‖ 

plant operating manners, e.g. trips, fires, explosions, toxic releases, human 

error, or presently not reaching planned targets. 
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Abnormal Situation Management Consortium  

The Abnormal Situation Management Joint Research and 

Development Consortium conducts research and shares experiences on factors 

contributing to the successful reduction of abnormal situations in 

petrochemical procedures, and develops, evaluates and proves new solutions 

to reduce risks even further. The ASM Consortium was informally recognized 

in 1992 as an outgrowth of an effort to describe improvements to current DCS 

alarm system technologies. Realizing that the alarm system was but a section 

of the superior issue of the management of unexpected procedure upsets, a 

number of companies teamed with Honeywell to develop a problem statement 

and a vision for the solution. 

The ASM team has mannered several additional formal location 

studies, and other, less-formal, on-location analyses, to further develop our 

understanding of ASM best practices and deliver benefits to our Consortium 

member companies. The Best Practices Guidelines currently contain criteria in 

seven regions of interest. 

 Understanding of Abnormal Situation  

 Management Structure and Policy  

 Training and Ability Development  

 Communications  

 Procedures  

 Manage Structure Environment  

 Procedure Monitoring and Manage Applications 

 

The ASM Consortium has agreed to share these best practices through 

paid location assessment studies to consortium and non-consortium members. 

The current members of the Consortium are BAW Architecture, Celanese, 

ChevronTexaco, ConocoPhillips, ExxonMobil, Honeywell, Shell, TTS 

Performance Systems, UCLA. Ian Nimmo, President of User Centered Design 

Services, INC, was the ASM Program Director from it‘s inception until 

December 1999. User Centered Design Services was an Associate member 

from 2000 to 2005  The ASM Consortium operates a website that contains a 
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big collection of public documents on the research program and solution 

elements.  

Revise  

Early job of the Abnormal Situation Management Consortium® 

incorporated a survey of the US petrochemical industry. The consortium 

estimated that there were losses of almost $20,000,000,000 per year from 

abnormal situations (almost the total overall annual profits). Proof  leading to 

this estimate: 

 Plant surveys showed that incidents were frequent with typical costs 

ranging from $100,000 to well in excess of $1,000,000 per year. For 

instance, one plant surveyed, had 240 shutdowns per year at a total cost 

of $8,000,000. Several of these shutdowns were preventable. 

 It was established that refineries, on average, suffer a major incident 

once every three years costing on average $80,000,000. 

 One insurance company‘s statistics showed that the industry was 

claiming on average in excess of $2.2 billion per year due to 

equipment damage. It is likely that actual total losses to the companies 

would be significantly higher than what was claimable. 

 

Benefits  

These studies through Abnormal Situation Management Consortium® 

indicated that companies who achieved Best Practice in operations improve 

their productivity through 5 - 12%. 

Objectives  

The ASM Consortium achieves its mission with three programs—

Research, Development and Deployment, and Communications—each have 

specific, interrelated objectives. In alignment with these high-stage objectives, 

the ASM Consortium Executive Steering Committee develops detailed 

objectives on an annual foundation to focus behaviors in specific regions 

where there is a potential to significantly improve ASM practices. The amount 

of emphasis given to projects in each focus region is determined together 
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through members of the Consortium. Research Objectives Program behaviors 

seek to identify, develop, evaluate and prove the feasibility of new solutions 

and associated enabling technologies to reduce risks even further; and 

facilitate technology transfer to user member locations and the Development 

Program. Development and Deployment Objectives  

The objective of the development and deployment program is to 

capture the knowledge represented in and urbanized through the Consortium 

and to return it to customers in the shape of products and services that are 

successfully deployed. The driving force of these growths will be to further 

the mission of converting ASM knowledge into practice. Communications 

Objectives A primary objective of the ASM Consortium continues to be the 

swap of information within the Consortium membership to enhance the 

understanding and use of effective ASM practices within Consortium member 

organizations. As appropriate, the Consortium publishes externally in the 

public domain to power the global adoption of ASM solution concepts. The 

Consortium has recently increased its focus on external communications, and 

will begin public release of guideline documents in late 2008. 

Background  

The Consortium grew out of a group described the Alarm Management 

Task Force, which was a customer advisory board led through Honeywell in 

1990. The initial goal of the AMTF was to improve the alarm management 

functionality of Honeywell‘s TDC3000 platform. One of the face effects of a 

flexible digital automation system was the rapid growth of configured alarms. 

The alarm volume began to overwhelm procedure operators. The AMTF 

suggested in 1992 that Honeywell investigate customer requires in addressing 

a better  problem—they referenced this as abnormal situation management. In 

1993, Honeywell and 4 customer companies (from the alarm management task 

force) shaped a revise team to investigate the nature of the abnormal situation 

management problem and describe solution necessities.  

This team incorporated Amoco, Chevron, Exxon, and Shell. In 1994, 

the ASM Consortium was shaped as a formal legal entity with 5 additional 

customer companies—BP, Mobil, NOVACOR, Texaco, and Star Enterprises. 
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The ASM Consortium urbanized a research proposal and was granted funding 

from the National Institute of Standards and Technology in 1994. The 

Consortium received 6.6 million in funding from NIST for researching and 

prototyping ASM solutions. This initial research effort urbanized the solution 

concept for a suite of integrated software that would allow operators to 

manage abnormal situations. After completion of the NIST research, the 

consortium members decided to self finance continuation of the job to field 

prototypes of the solution concepts urbanized in the NIST research program. 

The consortium has sustained to operate in 3 year programs since 1999, 

working to further refine the products and focus on deploying solutions 

crossways operations. Phillips Petroleum became a member in the year 2000, 

Sasol in 2006, BP rejoined in 2007 and Petronas also joined in 2007. 

BiPu  

BiPu which is also recognized as ―Bioremediation Infield Personnel 

Element‖, is a sanitation method appropriate for disaster relief and for 

temporary or in accessible sites. It consists of flat-packed plastic panels which 

fit jointly to create a box, which is buried in the ground, and a big plastic bag 

to be placed inside the box. It is quick to set up but also appropriate for longer 

term use if required. A latrine, (Western approach, or Asian squat approach) 

pour-flush latrine, is placed in excess of the top. The water seal improves 

hygiene, compared to pit latrines. The box is open at the bottom so that rising 

water tables do not damage the BiPu. 

Catastrophe Modeling  

Catastrophe modeling  is the procedure of by computer-assisted 

calculations to estimate the losses that could be sustained through a portfolio 

of properties due to a catastrophic event such as a hurricane or earthquake. Cat 

modeling is especially applicable to analyzing risks in the insurance industry 

and is at the confluence of actuarial science, engineering, meteorology, and 

seismology. 

Perils Analyzed  

Natural catastrophes  contain: 
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 Hurricane (main peril is wind damage; some models can also contain 

storm surge)  

 Earthquake (main peril is ground shaking; some models can also 

contain fire following earthquakes and sprinkler leakage damage)  

 Tornado  

 Flood  

 Wind storm/hail  

 Wildfire  

 

Other catastrophes contain: 

 Terrorism events  

 Warfare  

 Casualty/liability events  

 Displacement Crises  

 

Rows of Business Modeled  

 Business personal property  

 Commercial property  

 Workers' compensation  

 Automobile physical damage  

 Leasehold improvements  

 Limited liabilities  

 Product liability  

Input  

The input into a typical cat modeling software package is information 

on the properties being analyzed. This is referred to as the exposure data, since 

the properties are exposed to catastrophe risk. The exposure data can be 

categorized into three vital clusters: 

 Information on the location sites, referred to as geo-coding data (street 

address, postal code, county/CRESTA zone, et cetera)  
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 Information on the physical features of the structures (construction, 

occupancy, year built, number of stories, et cetera)  

 Information on the financial conditions of the insurance coverage 

(coverage value, limit, deductible, et cetera)  

Output  

The output is estimates of the losses that the model predicts would be 

associated with a scrupulous event or set of events. When running a 

probabilistic model, the output is either a probabilistic loss sharing or a set of 

events that could be used to make a loss sharing; probable maximum losses 

(PMLs) and average annual losses (AALs) are calculated from the loss 

sharing. When running a deterministic model, losses caused through a specific 

event are calculated; for instance, Hurricane Katrina or "a magnitude 8.0 

earthquake in downtown San Francisco" could be analyzed against the 

portfolio of exposures. 

Uses  

Insurers and risk managers use cat modeling to assess the risk in a 

portfolio of exposures. This might help guide an insurer's underwriting 

strategy or help them decide how much reinsurance to purchase. Some state 

departments of insurance allow insurers to use cat modeling in their rate 

filings to help determine how much premium their policyholders are charged 

in catastrophe prone regions. Insurance rating agencies such as A. M. Best and 

Average  & Poor's use cat modeling to assess the financial strength of insurers 

that take on catastrophe risk. Reinsures and reinsurance brokers use cat 

modeling in the pricing and structuring of reinsurance treaties. Likewise, cat 

bond investors, investment banks, and bond rating agencies use cat modeling 

in the pricing and structuring of catastrophe bond. 

Demand Surge  

Some cat models allow the user the option of including demand surge 

in the loss estimates, which is post-event inflation. After a big disaster, 

construction material and labor can temporarily be in short supply, so 

construction costs are inflated. The superior the impact of the event on the 
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local economy, the superior the effect of demand surge. For instance, an event 

that causes a $5 billion insurance industry loss might cause demand surge to 

augment construction costs through 5%, while an event that causes a $40 

billion insurance industry loss might cause demand surge to augment 

construction costs through 25%. 

Disaster Informatics  

Disaster Informatics is the revise of the use of information and 

technology in the preparation, mitigation, response and recovery phases of 

disasters and other emergencies. At the School of Informatics and Pervasive 

Technology Labs at Indiana University, a uniquely qualified faculty of social 

information‘s, science information‘s and computer scientists are tackling 

troubles in this region. Here are listed the disaster informatics projects that are 

currently underway. 

LEAD—Connected Environments for Atmospheric Detection  

The Connected Environments Atmospheric Detection project seeks to 

make a high-speed computing and network infrastructure that would help 

meteorologists create more timely and accurate forecasts of hurricanes, 

tornadoes and other dangerous weather circumstances. The national effort 

seeks to build a ―faster-than-real time‖ system that could save lives and help 

the public take cover and safety officials better prepare for looming natural 

disasters. 

Crisis Grid—Real Time Geospatial Disaster Prediction  

The Connected Environments Atmospheric Detection project seeks to 

make a high-speed computing and network infrastructure that would help 

meteorologists create more timely and accurate forecasts of hurricanes, 

tornadoes and other dangerous weather circumstances. The national effort 

seeks to build a ―faster-than-real time‖ system that could save lives and help 

the public take cover and safety officials better prepare for looming natural 

disasters. 
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Crisis Grid—Real Time Geospatial Disaster Prediction  

Hurricane Katrina demonstrated the usefulness of private citizen 

belonging as a tool for emergency information collation and dissemination. 

We are developing web-based applications that allow the integration of alerts 

and blog entries from official, trusted and unrestricted public sources in a 

combined map-enabled tool for assessing emerging situations and for the 

public to discover local, relevant information. We are currently prototyping 

this system in the Bloomington society, with an emphasis on weather-related 

emergencies. We then hope to develop a totally self-governing, mobile kit that 

can be deployed in disaster regions, to allow logging of alerts and reports even 

when critical infrastructure is down.   

 

Wireless ISPs and Hurricane Katrina: Documenting Grassroots Efforts and 

Information Flows   

What can disaster relief teach us in relation to the harnessing amateur 

expertise? We are currently working with Harold Feld of the Media Access 

Project to seem at one successful post-Katrina grassroots initiative and the 

lessons it can teach us: the deployment of wireless Internet service in the areas 

affected through the hurricane, and their role in facilitating relief and rescue 

job. We want to understand these intricate information flows and the role of 

computer-mediated communication, the "recruitment" of individuals and their 

role in this initiative, the nature of technological and other expertise needed to 

create this happen, and evaluate the deployment of these ISPs and their impact 

on rescuers and evacuees.  

We feel that this successful case revise can teach us much in relation to 

the disaster preparedness, but also in relation to the social networks, the role of 

grassroots volunteerism in telecommunications job, and the integration of 

academic and activist interests. 

HAZUS  

HAZUS is a geographic information system-based natural hazard loss 

estimation software package urbanized and freely distributed through the 

Federal Emergency Management Agency (FEMA). In 1997 FEMA released 
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its first edition of a commercial off-the-shelf loss and risk assessment software 

package built on GIS technology. This product was termed HAZUS97. The 

current version is HAZUS-MH MR4 where MH stands for 'Multi-Hazards'. 

Currently HAZUS can model three kinds of hazards: flooding, hurricanes, and 

earthquakes. The model estimates the risk in three steps.  

First it calculates the exposure for a selected region, second, it 

characterizes the stage or intensity of the hazard affecting the exposed region, 

and third, it uses the exposed region and the hazard to calculate the potential 

losses in conditions of economic losses, structural damage, etc. Although it 

was urbanized with the US continent in focus, the HAZUS toolset has been 

adopted through emergency management organizations worldwide 

Hexayurt  

The Hexayurt is a simplified disaster relief shelter design. It is based 

on a geodesic geometry adapted to construction from average  4x8 foot sheets 

of factory made construction material. It resembles a panel yurt, hence the 

name. 

Design  

The vital model is 166 square feet (15.4 m) in size and uses 12-18 

sheets of foil-sheltered polyisocyanurate insulation, or hexacomb cardboard. 

Structures are held jointly with half-foot-wide foil-surfaced duct tape and 

anchored to the ground like tents. A plastic tarp gives a floor. This structure's 

design is in the Buckminster Fuller lineage of by contiguous triangles to 

maximize the load-bearing skill of easy structures.  

The vital construction principle is to use full sheets for the walls. 

Sheets cut from one corner to the opposite corner give right triangles. Each 

pair of right triangles can be assembled into a symmetric triangular roof panel. 

Tape shapes hinges for doors and windows. Window covers are hinged at the 

top to shape window shades. Although construction is easy, plastic foam 

panels contain too much open legroom to fit several efficiently in a shipping 

container. The designer plans to use the expanding cardboard panels to solve 

that problem. Hexayurts can be fabricated from four-through-eight foot sheets 

of foam or hexacomb cardboard and duct tape. The cost has been estimated at 
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$1,000 each. Plans are being urbanized to equip them with high-efficiency 

wood stoves, composting toilets and fluorescent lights.  

Hexayurt Infrastructure Package  

The project creates suggestions for infrastructure: 

 For cooking and heat: Utilize a portable wood-gasifying stove with an 

AA- battery-powered fan. These burn ordinary materials like twigs and 

grass ten times more efficiently than an open fire, and three times more 

efficiently than the mainly efficient unpowered clay pot stoves.  

 Use solar recharging of AA-size batteries to give power for the stove, 

cold-cathode LED flashlights, and portable radios.  

 Give water via solar water disinfection.  

 A portable composting toilet sanitizes human waste.  

 The designer utilized a commercially-accessible inflatable satellite 

antenna for telecommunications.  

Networked Domestic Disaster Response  

The hexayurt is integral to the Networked Domestic Disaster Response 

project, which focuses on public coordination of disaster relief efforts, 

offloading the responsibility mainly from the state or government, which 

unites many cheap and readily accessible technologies to perform tasks that 

have been historically left to highly trained teams with expensive tools. The 

plan outlines a system of cell phone-accessible databases which would 

collocates raw materials, displaced people, host families and volunteer 

structure teams to rapidly give temporary accommodations for people made 

homeless through a natural disaster or man-made circumstances. The plan has 

been positively reviewed through the American Red Cross and the Federal 

Emergency Management Agency.  

The key characteristic to the use of hexayurts in the plan is that 

materials used for hexayurt construction are widely used in the American 

structure industry. PIMA 4 billion board feet of polyisocyanurate insulation 

boards are used annually, which is sufficient to shelter 600,000 people if one 
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day's worth of boards were converted into hexayurts. Though, 

polyisocyanurate is less used in structure industry outside North America. 

Human Impact Scheduling  

Human Impact Scheduling™ is a facilitated scheduling procedure that 

produces a comprehensive plan for identifying and developing the policies, 

plans and procedures you feel are mainly significant in helping your 

employees throughout a crisis. A Human Impact Plan is crucial for the 

effective management of critical incidents, emergencies, and crises, and for 

the recovery and sustainability of business operations; Human Impact 

Scheduling™ picks up where Business Stability Plans leave off. Too often 

organizations wait until the transitional of a crisis to create decisions 

concerning questions such as: 

 Will we pay death benefits to family members? How much? What's the 

procedure?  

 Can we get our employees to job if they're afraid of a pandemic or 

terrorist attack?  

 Will we cover the costs of housing if our employee‘s necessity 

relocates to continue our operations? Do we have the proper alliance 

partners to home them?  

 Do we have a system for identifying where our employees are at all 

times?  

 How well-trained and prepared is our EAP to address psychological 

trauma?  

 How do we uphold morale in the middle of employees?  

 How do we set up a communication plan that actually works? 

 

Innovative Emergency Management  

Innovative Emergency Management (IEM) is a Baton Rouge, 

Louisiana-headquartered risk management company founded in 1985. It is 

headed through CEO Madhu Beriwal. IEM has eight offices strategically 

situated approximately the United States. Their regions of specialty contain 
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homeland security and emergency management, information technology, 

protection support, and program integration support. On June 3, 2004 IEM 

was contracted through the Department of Homeland Security/Federal 

Emergency Management Agency to support development of a catastrophic 

hurricane response plan for Southeast Louisiana, including the Municipality of 

New Orleans. The contract award for this plan was almost $500,000. To 

develop the plan, IEM created a model of a simulated category 3 hurricane 

described Hurricane Pam and its associated consequences. The last exercise by 

Hurricane Pam was mannered on August 24, 2005. Hurricane Katrina made 

landfall on August 29, 2005, less than a week after this last exercise. 

Hurricane Pam was planned to be a series of exercises to develop a 

comprehensive emergency response plan and was only partially completed 

prior to Hurricane Katrina. Greg Palast IEM could not produce a copy of its 

hurricane evacuation plan for New Orleans a year after Hurricane Katrina hit.  

Though, a review of IEM's contract for Hurricane Pam designates that 

an evacuation plan for New Orleans was never supposed to be urbanized as 

section of the contract. On December 14, 2009, Madhu Beriwal announced 

that IEM will be moving its corporate headquarters to the Research Triangle 

Park region close to Raleigh, North Carolina. The move will happen through 

the end of September in 2010.  

Search and Rescue Optimal Scheduling System (SAROPS)  

Search and Rescue Optimal Scheduling System (SAROPS) is a 

comprehensive search and rescue (SAR) scheduling system used through the 

United States Coast Guard in the scheduling and execution of approximately 

all SAR cases in and approximately the United States and the Caribbean. 

SAROPS has three main components: The Graphical User Interface (GUI), the 

Environmental Data Server (EDS) and the Simulator (SIM). By the 

Commercial Joint Mapping Tool Kit‘s (C/JMTK) government licensing of the 

Geographic Information System (GIS) SAROPS can be used in both a coastal 

and oceanic environment. Built into the simulator is the skill to access global 

and local wind and current data sets creation  SAROPS the mainly 

comprehensive and powerful tool accessible for maritime SAR planners. 
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Throughout the substance, the acronym SAR stands for search and rescue and 

can sometimes be confused with synthetic-aperture radar. 

Historical Search Scheduling Apparatus  

Prior to SAROPS, SAR controllers in the U.S. Coast Guard used the 

Computer Assisted Search Scheduling (CASP) and Joint Automated Job 

Sheets (JAWS), which used dated search scheduling techniques and 

algorithms. More specifically, CASP was based on old computing technology 

and JAWS was taken directly from pen and pencil techniques for shorter 

durations of drift in coastal environments. Environmental data consisted of 

low-resolution (1-degree latitude/longitude grid) wind and current information 

that was applied every 12 hours. For mainly regions, CASP used monthly-

averaged current values while JAWS used one wind and current value 

throughout the SAR case. Neither system was capable of accessing timely 

high-resolution wind nor current model output, which was a important 

disadvantage since one of the main components that determine the accuracy of 

the drift solution is the attendance of precise and accurate wind and current 

information for the given region of interest.  

Motivation for the Development of SAROPS  

The U.S. Coast Guard uses a systematic approach for search and 

rescue operations. There are five SAR levels for any case: Awareness, Initial 

Actions, Scheduling, Operations and cease. Upon becoming aware of a case 

from a ―MAYDAY‖ call or other shape of communication, SAR controllers 

job to gather data in relation to the case and more often than not, there are 

several uncertainties in the initial statement. The controller, then, necessity 

develop a search region based upon the information, estimate resource 

availability and capability, promulgate the search plan and deploy the 

possessions. While the assets are conducting a search, the controller begins the 

procedure again through gathering additional information, developing a 

subsequent search, deploying possessions and evaluating previous searches.  

This procedure continues until the survivors are establish and rescued 

or proper authorities suspend the SAR case. Consequently, there is a require 

for a tool that is fast, easy, minimizes data entry, minimizes potential for error, 
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can access high-resolution environmental data, and make search action plans 

that maximize the probability of success. Furthermore, the National Search 

and Rescue Plan of the United States, challenges search and rescue societies in 

the following passage:  

 Recognizing the critical importance of reduced response time in 

successful rescue and similar efforts, a continual focus will be 

maintained on developing and implementing means to reduce the time 

required for:  

o Getting alerts and information associated with distress 

situations;  

o Scheduling and coordinating operations;  

o Facility transits and searches;  

o Rescues; and  

o Providing immediate assistance, such as medical assistance, as 

appropriate.   

 

If this is not motivation sufficient, a USCG rotary-wing aircraft costs 

$9-14K per hour and a USCG cutter costs $3-15K per hour to operate. 

Reducing the time an aircraft is airborne or a cutter is in a search region can 

substantially reduce taxpayer costs as well as save lives and property. The 

U.S. Coast Guard contracted Northrop Grumman Corporation, Applied 

Science Associates (ASA), and Metron Inc., to develop a comprehensive 

system that incorporated the latest graphical divergence parameters, Leeway 

divergence parameters, and Monte-Carlo methods to improve the probability 

of success of search cases. SAROPS meets and exceeds these expectations 

through minimize scheduling and response time frames. 

SAROPS Components  

SAROPS is made up of the Graphical User Interface (GUI), the 

Environmental Data Server (EDS) and the Simulator (SIM). 

 

Graphical User Interface  

The Graphical User Interface uses the Environmental Systems 

Research Institute (ESRI) Geographic Information System (ArcGIS) an has 
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been altered to contain U.S. Coast Guard specific applications such as the 

SAR Apparatus Extension and SAROPS Extension. The applications have a 

wizard-based interface and job within the ArcGIS layered environment. 

Vector and raster charts are accessible for display as well as search plans, 

search patters, search regions environmental data, probability maps. Finally, 

the GUI gives reports on all search operations.  

 

Environmental Data Server (EDS)  

The Environmental Data Server (EDS) collects and stores 

environmental information for use within SAROPS. Local SAROPS servers 

approximately the United States request environmental information from the 

EDS based upon the region of interest. Dissimilar environmental products are 

cataloged on the server ranging from observational systems to modeling 

products. Observations contain sea surface temperature, air temperature, 

visibility, wave height, global/area tides and currents to name a few. High-

resolution model output from operational forecast models like the hybrid 

coordinate ocean model (HYCOM) and Global NRL Coastal Ocean (NCOM) 

give temporally and spatially varying wind and current information. Lastly, 

the EDS are capable of providing objective analysis apparatus and 

aggregation. The list of accessible products is always changing as researchers 

in the Navy, local universities and research centers continually improve the 

accuracy and reliability of products and create them accessible on a constant 

foundation.  

 

SAROPS Simulator  

 Definitions: 

o Probability of Containment (POC): The likelihood of the 

search substance being contained within the boundaries of 

some region. It is possible to achieve 100% POC through 

creation  the region superior and superior until all possible sites 

are sheltered.  

o Probability of Discovery (POD): The likelihood of detecting an 

substance or recognizing the search substance. Dissimilar 
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aircraft, environmental circumstances and search substance 

kinds can provide a dissimilar probability of discovery. 

Usually, the probability of discovery decreases with rising 

aloofness from the search substance.  

o Probability of Success (POS): The likelihood that a search 

substance will be establishes. POS depends upon the POC and 

the POD. POS = POC x POD  

 Simulator Wizard: The simulator wizard creates use of multiple pages 

of scenario descriptions that are entered through the user in order to 

compute the possible distress positions and times, subsequent search 

substance drift trajectories, and the effect of completed searches on the 

search substance probabilities. The simulator captures uncertainty in 

positions, time environmental inputs and leeway parameters. Upon 

getting all of the information pertinent to the case, the simulator, by 

Markov Monte Carlo techniques, simulates the drift of up to 10,000 

particles for each scenario. For every 20 minutes of drift, the simulator 

accounts for changes in water current, wind leeway and leeway 

divergence. The simulator displays the results as a probability density 

map that can be animated in excess of the drift duration. The ensemble 

trajectory model, random walk and random flight model governing 

equations are fully explained in Breivik and Allen and Spaulding that 

is situated within O‘Donnell. In short, the goal of the simulator is to 

maximize the probability of success. 

 Optimal Planner Wizard: The optimal scheduling wizard takes the 

probability map information as well as another set of user inputs such 

as the kind of possessions, on scene circumstances and sweep width 

values to develop search regions that maximize the POS. The search 

regions can be adjusted through the SAR controller to further 

maximize POS. Armed with the best possible fit given accessible 

possessions, the SAR controller can then transmit the search pattern to 

the search assets. If the search substance is not established on the first 

search, the optimal scheduling wizard wills explanation for previous 

unsuccessful searches when recommending subsequent searches.  
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Applications Outside of Search and Rescue  

SAROPS may be expanded to contain other applications outside of 

search and rescue. These applications may contain but are not limited to the 

projection of fisheries stocks and oil spill projections. 

Unified Victim Identification System (UVIS)  

The Unified Victim Identification System (UVIS) is an Internet-

enabled database system urbanized for the Office of Chief Medical Examiner 

of the Municipality of New York (OCME) in the aftermath of the September 

11 attacks on New York Municipality and the crash of American Airlines 

Flight 587. It is planned to handle critical fatality management functions made 

necessary through a major disaster. In the event of a mass casualty event, it 

will initially be used through New York Municipality's 311 call center 

operators, the New York Police Department, and OCME to gather key 

information to facilitate compiling an accurate list of missing persons. UVIS 

will also be used through the OCME to track decedents and collect 

postmortem findings to facilitate the identification procedure after a disaster. 

UVIS also contains a Pandemic Flu module to prepare against such an 

eventuality. UVIS was built for the OCME through Trumbull, Connecticut-

based consulting firm Sapphire International. Urbanized with public funds, 

UVIS is accessible to municipalities, counties, states, and other governmental 

agencies without charge, under license from New York Municipality. 

Ante-Mortem Part  

The Ante-Mortem Part relates to behaviors accepted out before an 

individual is absolutely recognized to be deceased. These contain recording 

key information in relation to the missing individual and managing 

interactions with the missing person's family members. 

 Call Center module: Mass casualty events generate numerous calls to 

government agencies: for instance, the 2005 London subway bombing 

generated some 42,000 calls to the UK. Casualty Bureau calls centers 

within the Bureau's first hour of operation. The Call Center module can 

handle tens of thousands of calls from individuals reporting or 
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enquiring in relation to the missing persons, and record vital 

information in relation to the both the missing person and the caller. 

 Missing Persons module: The Missing Persons module enables NYPD 

Missing Persons detectives to conduct detailed interviews of family 

members, friends, and acquaintances of missing persons, and can store 

very detailed data ranging from clothing to physical features such as 

eye and hair color to tattoo or scar information. 

 Family Assistance Center module: The UVIS Family Assistance 

Center module manages Family Assistance Centers (FACs), which are 

recognized to give services to, and capture information from, the 

family and friends of injured, missing, or deceased disaster victims. 

Services usually provided at a FAC contain: grief counseling; 

childcare; religious support; facilitation of family requires such as 

hotel, food, and transportation; ante-mortem data collection through 

the investigative authorities and the medical examiner or coroner; and 

notification of death to the after that of kin. The UVIS Family 

Assistance Center module tracks all interactions and appointments with 

the family of missing persons, and can manage the personal things of 

victims received from family members for identification purposes. 

 Records module: The Records modules handles requests for records 

from family members, lawyers, and public officers, providing ―Chain 

of Custody‖ for all records. 

Post-Mortem Part  

The Post-Mortem Part deals with human remnants recovered from 

mass casualty locations. 

 Field Operation module: The Field Operations module can help users 

to manage incidents, field investigation, and the collection of remnants 

and proof , as well as maintaining records and documentation in 

relation to the remnants and proof . Because internet connectivity will 

often be unavailable at disaster locations, the Field Operations module 

has a Microsoft Windows-based client version that can capture data 
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off-row and synchronize with the main database when connectivity is 

accessible. 

 Disaster Mortuary Management module: The Disaster Mortuary 

Management module gives mortuary management functionality. It 

supports the accessioning of remnants, both check-in and check-out; 

the examination of remnants through Medical Examiner and 

Anthropology; the tracking and documentation of autopsies and 

individual remnants; and the final disposition of remnants to funeral 

houses. 

 Disaster Victim Identification module: This module has bidirectional 

one-to-several search capabilities based on multiple criteria. It 

possesses considerable identification tracking capabilities including 

DNA, fingerprint, radiology, and dental. The module enables 

identification review and verification, including DNA re-sampling. It 

also enables the consolidation of fragmented remnants as they are 

uncovered. The Disaster Victim Identification module can conduct 

notification tracking, including communication both with family 

members and media in relation to the a given decedent. It is capable of 

issuing death certification either when remnants are established or not. 

It also maintains a log of all family communications, and can schedule 

and track family visits. 

 UVIS Dental Identification Module (UDIM) module: A Forensic 

Odontology add-on intricate and advanced search, and the skill to seem 

for anomalies. 

Administrative Part  

The Administrative Part allows users to make incidents, to which 

missing persons are attached; conduct records management; and carry out 

other system management tasks. 

Technological Account  

UVIS is a multi-tiered, browser- and Windows-based application, 

written in Microsoft-based technology, and running on a minimum 
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configuration of Microsoft Windows Server 2003 and Microsoft SQL 2000/ 

2005 as the database engine. 

Sahana FOSS Disaster Management System  

The Sahana Free and Open Source Disaster Management System were 

conceived throughout the 2004 Sri Lanka tsunami. The system was urbanized 

to help manage the disaster and was deployed through the Sri Lankan 

government's Center of National Operations (CNO), which incorporated the 

Center of Humanitarian Agencies (CHA). A second round of funding was 

provided through the Swedish International Development Agency (SIDA). 

The project has now grown to become globally known, with deployments in 

several other disasters such as the Asian Quake in Pakistan, Southern Leyte 

Mudslide Disaster in Philippines and the Jogjarkata Earthquake in Indonesia. 

Following the Tsunami, the system was rebuilt from scratch in Apache, 

MySQL, and PHP/Perl. The system is accessible for free for anyone to 

download and customize and is distributed under the GNU Lesser Common 

Public License (LGPL). The Project is now being ported to Python as an 

experimental fork SahanaPy so that the software can be extended. 

Sahana Project Goals  

The social goals of the Sahana project are: 

 Primary: Help alleviate human suffering and help save lives through 

the efficient use of IT throughout a disaster  

 Enhance collaboration flanked by diverse set of actors from 

Government, Emergency Management, NGOs, INGOs, spontaneous 

volunteers and victims themselves in responding effectively to a 

disaster  

 Empower the victims and their after that of kin and better enable them 

to help themselves  

 Protect victim data and reduce the opportunity for data abuse  

 Give a Free and Open Source solution end-to-end accessible to 

everyone  
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Functionality and Characteristics  

The Sahana project aims to give an integrated set of pluggable, Web-

based disaster management applications that give solutions to big-level 

humanitarian troubles in the relief stage of a disaster. Subsequent phases are 

planned to extend the scope to the prevention, rehabilitation and 

reconstruction phases. The Sahana project currently has 8 mature modules that 

address general disaster coordination and collaboration troubles. They are: 

 Missing Person Registry.  

 Organization Registry.  

 Request/Pledge Management System.  

 Shelter Registry.  

 Inventory Management.  

 Catalogue.  

 Situation Awareness.  

 Volunteer coordination.  

Sahana can also be deployed with a little sub-set of these modules. 

Main Modules  

 Sahana Missing Person Registry: The Missing Person Registry is an 

online bulletin board of missing and establishes people. It captures 

information in relation to the people missing and establish, and also the 

information of the person seeking them. 

 Sahana Organization Registry: The Organization Registry is a 

collaborative ―Who is doing what, where‖ tool which enables tracking 

of the relief organizations and other stakeholders working in the 

disaster area. It captures information in relation to the spaces where 

each organisation is active and the range of services being provided. 

 Sahana Shelter Registry: This sub-application of Sahana keeps track 

of the site and vital data of all the shelters in the area. It also gives a 

geospatial view to plot the site of the camps in the affected region. 

 Sahana Request/Aid Management System: The Sahana Request/Aid 

Management System is a central online repository where all relief 

organizations, relief workers, government mediators and camps can 
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effectively match requests of aid and supplies to pledges of support. It 

tracks aid provision from request to fulfillment. 

 Sahana Volunteer Coordination System: The Volunteer Coordination 

System helps NGOs stay track of all their volunteers, their get in touch 

with information, project allocation, availability and skills to help them 

allocate them effectively especially in a disaster. 

 Sahana Situation Awareness: This module provides an overview of 

the situation and allows people to add information on what is 

happening on the ground. It characteristics the skill to plot a note and a 

photo with additional information on a Map, so that people can 

collaboratively capture the current disaster situation. 

Technological Characteristics  

After the Tsunami, the Sahana system was rebuilt from scratch under 

the Free and Open Source technology stack, LAMP. The new architectural 

framework gives the following characteristics: 

 Plugin Architecture: Allows for the self-governing development 

modules through 3rd party clusters easy whilst creation  integration 

easy  

 Portable USB: Can run without installation from a USB drive as a 

Portable Application where the program and code is contained in the 

USB flash drive  

 Localization Ready: Allows for the system to be translated into any 

language.  

 Granular Security: Access Manage can be specified through role, 

module and action performed  

 Adaptable User Interface: Allows for the seem and feel of the system 

to adapt to the device that views it and it can be viewed through a PDA  

Flexible Deployment Strategy  

The Sahana system can be deployed on a diversity of models, ranging 

from operating totally within a single notebook computer to a fully distributed, 

networked platform. 
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Big-level Deployment  

Often the disaster coordination hub is distant from the affected area, 

creation  network-based operation possible even however the affected area 

might have their telecommunications infrastructure destroyed. Access can be 

provided in the affected area with the support of clusters such as Ericsson who 

give satellite-based wireless LAN connectivity to networks. 

 

Lightweight Deployment  

If such infrastructure does not exist, Sahana, being a ―lightweight‖ 

solution, can efficiently level down to a standalone laptop and a secured 

portable wireless access point for short-range network collaboration. Such a 

requirement is often the case in a disaster coordination hub when there is no 

Internet or power throughout the initial moments post-disaster. The Sahana 

system has been tested to job with the above equipment at in relation to the 

130W, which can be easily supported through a solar panel should power not 

be accessible. Additionally none of the applications depends on being linked 

to the Internet. 

Sahana also has the skill to synchronize data flanked by multiple 

instances of Sahana. This allows for responders or district offices to capture 

data on victims in the field and seamlessly swap the data with the other field 

offices, headquarters or responders, by USB flash drives or CDs. Past 

Deployments: 

 Tsunami—Sri Lanka 2005—Officially deployed in the CNO for the 

Government of Sri Lanka  

 Asian Quake—Pakistan 2005—Officially deployed with NADRA for 

the Government of Pakistan  

 Southern Leyte Mudslide Disaster—Philippines 2006—Officially 

deployed with the NDCC and ODC for the Government of Philippines  

 Sarvodaya—Sri Lanka 2006—Deployed for Sri Lanka's main NGO  

 Terre des Hommes—Sri Lanka 2006—Deployed with new Child 

Protection Module  
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 Yogjakarta Earthquake—Indonesia 2006—Deployed through ACS, 

urRemote and Indonesian whitewater association and Indonesian 

Rescue Source  

 Peru Earthquake—Peru 2007—Deployed and localized into Spanish.  

 Myanmar Cyclone—Myanmar 2008- Currently working in progress to 

deploy and localize into Burmese.  

 Haiti Earthquake—Haiti 2010- Currently working in progress to 

deploy and localize into Port-au-Prince and Haiti.  

Sahana Structure  

The Sahana organization structure comprises a Sahana board, a Project 

Management Committee (PMC), Committers and the superior Society. The 

account of each is given below: 

 Board of Directors—The Sahana Board is responsible for sustaining 

and promoting the adoption and growth of the Sahana. The Sahana 

Board will actively seek to engage with private sector, academic 

organizations and public sector partners in promoting the adoption and 

support of Sahana. The Sahana Board will set up a mechanism for 

evaluating the success of Sahana deployments and for capturing issues 

in relation to the Sahana development and implementation.  

 Project Management Committee (PMC)—The role of the Project 

Management Committee (PMC) is to ensure that the society is 

behaving and governing itself in a manner that is constant with the 

objectives of creation  Sahana a successful open source project. This 

comprises operational, legal and procedural oversight on Sahana 

releases  

 Committers—Committers are those individuals who have gained the 

trust of the main contributors to Sahana and have direct access to 

contribute to the code, documentation or other Sahana possessions.  

 Society—The main group in Sahana consists of the superior society of 

in relation to the 200+ people helping to promote, give feedback and 

apply Sahana  
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 Sponsors—The organizations and clusters that stay us operational and 

running through donating funds, infrastructure and possessions  

Humanitarian-FOSS Society  

Sahana also spawned a concept and society founded through a 

humanitarian consultant, Paul Currion, and the Sahana project lead, 

Chamindra de Silva, based on the more generic ideals of Humanitarian-FOSS 

where the ideals of FOSS are applied for structure humanitarian-ICT 

applications or applications built to help alleviate human suffering. The 

society consists of a mailing list and a WIKI with membership reaching 250+ 

Emergency Management practitioners, Humanitarian Consultants, Crisis 

Management Academics and Free and Open Source developers from 

approximately the world. Domain representation in this group comprises 

members from ISCRAM, UNDP, Red Cross, IBM, Saravodaya, Australian 

Fire Services, etc. The concept has also been known specifically through the 

Free Software Base (FSF), where it inspired a new FSF Award for Projects of 

Social Benefit, which is broader in coverage than humanitarian-FOSS and 

through the UNDP IOSN on their Humanitarian-FOSS Portal. 

Research  

The project has also spurred research in diverse regions. Louiqa 

Raschid, University of Maryland also the current Chair of the Sahana board, is 

leading/guiding the team in Sahana and Disaster Management research. 

Sahana has been presented at numerous conferences/workshops/events and 

already has one paper accepted for an international conference. 

 A paper on Sahana and Disaster Management was accepted for the 2nd 

International Conference on Information and Automation 2006  

 Research plays an significant role in Sahana due to lack of previous 

research in ICT for Disaster Management.  

 

REVIEW QUESTIONS  

 What is a disaster? Distinguish between a man-made and natural 

disaster. 
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 What are the adversities induced by disaster? 

 Describe briefly the after effects of such disasters as earthquake, floods 

and cyclone. 

 What are the reasons for earthquake and cyclone? 

 What do you understand by vulnerability to disaster? Give examples. 

 What are different principles involved in Disaster Management? 
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CHAPTER 7 

Safety Programming and Training  

STRUCTURE  

 Learning objectives 

 Safety promotion 

 Safety inspection 

 Safety training 

 Orientation 

 Training through periodic safety meetings 

 Illiteracy and safety 

 Ethics and safety 

 Review questions 

 

LEARNING OBJECTIVES  
After reading this chapter, you should be able to: 

 How is safety promoted in an industry? 

 That incentives and competition can create greater safety 

consciousness among workers, 

 Success of safety also depends among teamwork, 

 What are the rationales for safety training'? 

 Who are safety trainers and how do they perform? 

 That it is essential that supervisors and trainer themselves be trained, 

and 

 That safety training and consciousness is influenced by literacy. 

 

SAFETY PROMOTION  
Safety is promoted through elimination of hazard through design of 

procedures, apparatus, equipment, machinery and workplace. The points 

pertaining to such hazard elimination have: already been raised and discussed. 

It was also brought out that safest design method requires support of 

procedures that workers should follow to achieve the goal of safety. The 
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bringing out of safety rules and educating workers to adhere to such safety 

rules is also essential. Such efforts will continuously involve the interests of 

working in safe mode. For this purpose the company should clearly express its 

willingness to commit to safety. Such commitment require not be brought out 

in shape of lengthy documents but should express that 

 The company is committed to safety and health of its workers, 

 The workers are expected to perform in safe and healthy ways, and 

 That the company commits for safety of people outside working lay 

who could in anyway be affected through job done inside its 

boundaries, including those who use the product. 

 

The best method for those who promulgate company's safety policy is 

to create workers emulate them. It is much more efficient to express that "do 

as I do" rather than depend upon less efficient "do as I say". The workers who 

see their managers to adopt the safety events when they enter the job region 

(like by glasses for eye protection, or hard hat for head, etc.) are more likely to 

use those events themselves. The manager‘s necessity also sees that the safety 

rules become recognized to all workers through proper channels of 

information and that there is objectivity with consistency in implementing the 

rules. The objectivity in enforcing safety rules will ensure that no matter what 

location a person has in the company he will receive a reprimand if establish 

to violate a rule. If the similar person repeats the violation the reprimand may 

be harsher accompanied or followed through some type of a fine or 

punishment. The objective and constant enforcement of safety rules are key to 

promotion of safety in any job environment. 

It is imperative upon the employer and managers to create safety rules 

that can be easily followed and taking action against workers basically  to 

appear constant without allowing enough time to familiarize with rules or 

without creation  it amply convenient for workers to follow the rule will 

hamper the promotion of safe practices in the workplace. 

Yet another golden rule to make safety awareness in the middle of the 

workers is to have their whole hearted participation in formulating rules. 

Researchers have established that workers authorized to identify safety and 
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health hazards are able to create suggestions and take action in removing those 

hazards. 

For maintaining safety consciousness all approximately, the workers 

necessity has opportunity for regular safety training. This will be the topic of 

subsequent discussion in this element. Organizing safety training for workers 

makes confidence in management. It is an expression of commitment of 

management towards safety promotion. 

Conscious workers may not wait for invitation to create suggestion for 

improvement in safety. The workers are exposed to all regions of job where 

hazards may be present. Be it apparatus, equipment, poisonous material or 

slippery workplace, it is the worker who has to face the situation. A worker 

who is committed to safety promotion will not hesitate to create suggestion for 

eliminating the hazard. A committed management will not ignore such a 

suggestion but will immediately take a secure seem at the situation and will do 

everything either to remove the hazard immediately or alert the workers with 

special timely precautions. The management will do a great service to safety 

promotion through visibly replying to any suggestion made through a worker 

irrespective of the status. The commitment to safety becomes extremely 

transparent when a right suggestion is rewarded. The reward may be followed 

through bringing out lacuna which was hidden, hitherto, and therefore  the 

safety promotion of the company becomes still stronger. 

The management of any company is in constant touch with Worker's 

Union and throughout mainly of their encounters there arise more points of 

disagreement and few points on which both the parties agree. In a survey of 

300 companies it was establish that there were 22 regions on which the unions 

agreed with the management and safety of worker or prevention of accidents 

was on the top of the list. Therefore  in an overall safety appraisal programme 

of a company the union of workers is stated to play a important role. 

Historically, the unions came into subsistence only on the foundation of safety 

and the foremost in their efforts was causing safe circumstances of workers 

and fetches a reasonable compensation to injured or family of a dead worker. 

If, prudently exploited, the union can contribute an significant share in 

creation  safety rules, avoidance of hazard, developing safe working habits, 
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pinpointing the spots of trouble and above all creation  company's character of 

being an upholder of safety transparent. The safety engineers are often in get 

in touch with the union and have enviable task of explaining all safety events 

implemented and reasons why some suggested through the union could not 

implemented. It is also the duty of the safety engineer to communicate to the 

supervisory and managerial staff the concerns expressed through the union and 

discover financial viability of incorporating a scrupulous suggestion in 

practice. With many difficulties to surmount the trio of safety engineers, the 

union and management will serve the cause of safety promotion in the 

workplace through perpetuating mutual consultations. 

Safety Committees  

Concept of a committee to overview any programme is extremely 

general in management practice. A committee constituted through members 

who are affected through the programme and who not only wish the 

programme to be successful but are also responsible to create it so can be 

much more effective. Such ideas have paved the method for safety committees 

in industries. These committees have many objectives before them. These can 

be summarized as follows : 

 Consider the suggestions made through the workers. 

 To seem out for pit falls in procedure which may be against safe 

working in the region assigned to a committee? 

 To give all assistance to investigate any accounted deficiency. The 

safety engineers and immediate supervisors may require such help 

throughout investigation. 

 To take frequent rounds of workplace to ascertain that the safety rules 

are followed through workers, lay is kept clean with waste removed 

promptly. 

 Throughout such trips they may also observe if workers use the 

protective devices as prescribed and safety signs and warnings are 

placed in location. 
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 The safety committees may also review the findings of other 

committee appointed to investigate an accident. They may provide 

their comments on the findings. 

 To select departments or employees for awards of safe conduct. 

 To assist safety engineers select safety posters and signs. 

 To give support in safety training programmes. 

 To usually give feedback on safety promotion programme to effect 

addition, deletion or modification. 

 

It is essential that workers should constitute the safety committees. 

There may be committees in which management may also participate but there 

attendance several times is degrading for many reasons. Several workers may 

fail to voice objection in the attendance of senior managers or their view may 

be accepted without much discussion and criticism. The participation of 

managers in meetings demodulates, workers if the managers complain 

shortage of time or illustrate  inclination to leave before arriving at conclusion. 

Though, a manager having and showing great concern to safety can play 

extremely effective role in safety committees and may become source of 

implementing the suggestion made through the committee. The safety 

engineer necessity, though, be the member of safety committee. He will give 

required information and guidance in arriving at decisions. A committee 

should have secretarial support to record the minutes. The committees should 

hold meetings regularly but announcement should be made in advance. 

The safety committees may be shaped for whole company, for a 

division, a department or for a selection of the department. The statement of 

deliberations should be sent to committees at higher stages and minutes of any 

committee at higher stage should be transmitted to committees at lower stage 

also. 

Incentives and Competition  

The managerial and profit creation  compulsions provided incentives to 

those who promoted sales and manufacture. But non-sales and non-productive 

action such as safety has now attracted the attention of top management as 
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they have realized that slight lapse in safety and an accident taking lay in 

workplace can bring down their sales and reduce manufacture. They know that 

the company does not take extremely kindly to a situation where a machine is 

halted for safety cause, a machine breaks down due to failure of safety 

precaution or a product hurts the user due to absence of or improper safety 

advice. Such consideration has brought the incentives for safety to workers 

and supervisors. It is, though, imperative that before an stimulus is introduced 

the objective of such scheme necessity be clearly defined. It should be 

recognized as to what is expected. The after that step in deciding stimulus 

programme would be to fix a benchmark to compare the performance of 

worker beside with clearly defined method of measurement 

Rewarding an employee for a good safety performance should be such 

that rewarded will feel satisfied and others will be motivated. A reward not 

valued through the worker will not motivate others. A workers' committee 

may better decide the reward. The greater interest in stimulus programme may 

be involved if workers are involved in the scheme at every level. They would 

in a better state to suggest which incentives will be more motivating. The 

success of the programme will depend upon how clearly it is communicated to 

all concerned. It is not hard to realize that in mainly workplace in the modem 

industries the job is accomplished as a team effort so is safety. The stimulus 

programme should aim at rewarding the team rather than an individual. Such 

rewards will spur the team spirit. 

True competitive spirit will bring out the best from a worker as it does 

on the sport field. Though, for such competition should be on a stage field. 

The fear is that trying to win competition for safety may turn out to be 

endangering safety of the coworker. Hence, such a scheme necessity is 

introduced with great care lest it backfires. Better it will be to organize 

competition flanked by teams, departments, and divisions. In such competition 

the clusters shall aim for quality at local stages, help each other to watch safe 

practices throughout job, uphold workplace clean, use safety devices and 

clothes and effort illustrate  better and higher safety consciousness. The 

competition should be maintained free through creation  equitable sharing of 

possessions, so that no scrupulous team or group is put to a disadvantage. The 
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judges who distinguish flanked by performances necessity be able to discover 

if any team has indulged in cover-ups, misreporting or failed to statement an 

accident or any adverse situation in their quest for winning the competition. In 

information in some situations timely reporting of a hazard or even an accident 

necessity create teams entitled to reward since such reporting‘s safety 

functions. 

Teamwork Approach  

In respect of incentives and competition has already been pointed out 

that success of the programme will depend upon the team concept. The 

individual will contribute his best to become an effective member of the team. 

The individual rewarding system may have to be dispensed with in favor of 

team. Total Safety Management (TSM) concept is not possible without team 

approach. The company management necessity shape teams consisting of 

members based upon their past records in the region of safety. The teams 

should be shaped for local workplace, for department and for division. The 

members should have many features in them but as team member the 

individual features merge into team features manifested through open 

communication, non-hostile and constructive approach, mutual supportive 

attitude to job, and respectful climate. The team members feel responsible to 

each other for swap of notes and responsible to coworkers for passing 

information. The individual features that become foundation for their being 

opted as team member are many and any individual may be nominated on the 

team for any one trait if visibly establish. These features are patience, 

selflessness, personal integrity, honesty, perseverance, tolerance, punctuality 

and resourcefulness. The members in the middle of themselves can divide the 

job and they will generate clear distinction in the middle of roles played 

through each member. It is imperative upon each member to be extremely 

clear in relation to the his role. Such distinction and sharing will avoid 

duplicity in efforts and will create it convenient to shape an opinion which 

may be communicated to the management and workers. 

The team member‘s necessity is extremely well-known with their 

mission and objectives. The mission explains the role of the team in 
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company's safety programme. The role to be played through the team is to 

create all employees of the company at all stages totally aware of safety 

policy, health policy and importance of safety and health. The team should 

continue its effort to stay all employees aware of safety and health policy. The 

objectives are the clearly spelt out functions like to set up innovative and 

motivating ways to communicate the company's safety rules and regulations to 

employees. The safety team necessity continues to invite suggestions for 

safety from other workers. The team should either devise or identify the eye 

catching approaches to create safety a visible issue. Safety competition 

behaviors necessity also is urbanized through safety team. 

The teams, having taken the responsibility, necessity also present their 

job for judging. The team leader will appear the appraisal statement in relation 

to the each member's contribution in quantitative conditions. They will devise 

the method of measurement of success of failure. Such reports will create 

teams accountable to workers and management. The reports will then be 

discussed in open common meeting which may be an annual event. The 

statement may be applauded or criticized showing the degree of appreciation 

of job of safety team through the common body of the worker. The team‘s 

performance is hailed as successful if the workers feel that they are better 

apprised of safety policy, safety rules and company's safety programme. The 

workers can illustrate  their feelings that they have become more aware of 

safety and feel like competing in any safety programme. The employees can 

further illustrate  the appreciation of team's job through creation  frequent 

constructive suggestions. 

The team is extremely vulnerable to any member discontinuing or 

leaving which could be due to personal cause or leaving the company. Teams 

positive job may be lost if members stay arguing for extensive time. Such 

wastage of time is great weakness of team. Unresponsive and lazy behavior 

spreads into team members like a plague. If one shows lackadaisical approach 

others are sooner or later affected. The team leader necessity be capable 

sufficient to identify such troubles and take quick remedial steps to correct 

otherwise the team is likely to crumble. 
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SAFETY INSPECTION  
The safety programming of an industry remnants partial if it does not 

involve informal, formal and periodic inspection. The informal inspections are 

accepted out as a routine as first item in the morning through the safety 

supervisors to satisfy themselves that items are in order. Such informal checks 

may also be accepted out through managers occasionally to stay an eye on 

safety readiness of the workplace. The safety inspections are greatly aided if 

the job regions are marked with color codes on a map which is visibly 

displayed at mainly frequented spaces. Such color code display of hazardous 

regions may also help the safety programming in the sense that workers see it 

everyday and every time they pas approximately the display. Sure regions are 

always more hazardous than others and safety engineers tend to divide the 

legroom into zones of high-hazard, moderate-hazard and low-hazard. 

The spaces where combustible materials, fuels, explosives or toxic and 

reactive chemicals are stored, handled or processed are regarded as high-

hazard regions. Regions where materials producing fine dust like wood 

processing plants or grain storage are situated are also marked as high hazard 

regions on the map. Paint spray or paint storage regions, high voltage and 

power sharing regions are also incorporated in high-hazard region. High noise 

stages, atmospheric contamination through mildly toxic material, exits blocked 

through material or equipment, high stacks of boxes, pallets or other 

containers and machine clusters of history of workers avoiding guards, etc. are 

the features that create an region moderately hazardous. These regions are 

marked in the map with a dissimilar color code. 

The regions of office where managers and assistant job, sales divisions, 

accounts, etc. may be regarded as low hazard region. It may, though, be 

understood that either due to negligence or coincidence of unavoidable factor 

may convert low-hazard region into high hazard region. Drawing of big 

current into coffee makers or cooking equipment or their working 

simultaneously or neglected wirings getting frayed may make chances of short 

circuiting and fire. Such fire may be supported through big inventory of highly 

combustible stationary. Therefore , situation in such apparently low-hazard 

region require to be guarded through safety staff as a special case. 
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The visits of the safety inspection team have to be more frequent in 

high-hazard regions. The safety inspections are accepted out through safety 

supervisors, higher stage managers and safety committees and just as to 

assigned duty each personnel will stay an eye on a scrupulous hazard. Each 

one can log his observation and can communicate with each other throughout 

periodic meeting or take immediate action if a scrupulous snag is detected. 

Though, any emergent situation detected throughout such informal visit 

necessity immediately is brought to the notice of concerned power. Informal 

visits require not produce a written and formal statement in normal 

circumstances but any member who is inspecting should not shy absent from 

alerting workers for safe procedures. 

For formal safety inspection the persons should be authorized through 

the company's top management. Such personnel may shape a team and such 

officers could managers of plant or department, officers from fire prevention 

department of the company, or the members of safety committees. 

The formal visits are also mannered through insurance company 

engineers or inspectors of boilers, pressure vessels and lifts. The local 

government, state government and central government also have agencies that 

have responsibilities to overview the safety programming of an industry. 

These agencies may also send formal inspection teams. These agencies will 

normally have highly experienced and qualified professionals on their team to 

look at the whole safety system. In the event of such formal inspection visits 

through inspecting agencies taking lay, the company is obliged to give a 

checklist containing all things to be checked through inspectors. The inspector, 

on their own, may also add some things in the checklist. The company is also 

required to create accessible the statement of last inspection team and 

specially point out correction introduced if it was suggested. The inspection 

team will verbally provide a statement and later submit a written statement to 

concerned agency and a copy to the company. 

Such inspection will in common produce an atmosphere of confidence 

in workers and also motivate them to follow safety rules. The informal 

inspections through supervisors, managers and safety teams are helped in 

raising the appraisal of safety programme in the workers. 
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SAFETY TRAINING  
Safety training is an significant component of safety programming of a 

company. It should start when a new employee joins but should continue 

throughout his keep in the company. The training of a new employee should 

not be delayed or postponed even if he has had past experience. An organized 

safety programme is recognized through its training component. Safety and 

health personnel of an organization play significant role in scheduling and 

imparting training. It has been establish that industries which were incurring 

heavy losses particularly for frequent breakdowns, defective products and 

rising compensations recovered fast and started creation  profit after they 

introduced aggressive training programmes. The training of the worker will 

enable him to listen to the supervisor with great care and interest without 

leaving any ground for misunderstanding and disregarding the instructions. 

The employee will also learn to provide due respect and attach due importance 

to the instructions. Such willingness generated in the worker will usually 

create him aware of company's safety policy and programme and reveal to him 

the significance his section in creation  such programme a success. 

So distant we have been talking in relation to the several steps deemed 

necessary through the company to implement its safety programme. The 

creation  of safety rules, their all round publicity in the middle of the workers, 

inducing workers to follow the safety rules and procedure, organizing safety 

committees and creation  safety inspections are the many steps as recognized 

necessary. The training of employees when added to these will complete the 

circle and total safety can then be ensured. Many government rules create 

safety training a legal requirement and the company necessity feel ethically 

bound to create employees aware of safety and its requirement if they are 

expected to follow sure rules and procedures. The unit of ethics on the section 

of the company plays an significant role in overall safety events because legal 

rules take much more time to approach  in practice while technologies are 

urbanized and introduced in practice at much faster rate. So, it is imperative 

upon the employer to create workers aware of any new hazard due to material 

or procedure and which are not incorporated in the legal or official list. 
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Who Are the Trainers?  

After a company has adopted the policy of training at passes on the 

responsibility of training to the safety and health professionals who inhabit 

positions of responsibility in the company. These are the professionals who 

actually are responsible for safety and health of the workers. These 

professionals train the supervisors from safety and manufacture division. The 

train supervisors in turn train the workers. Safety professionals and health 

professional‘s safety and health, respectively. Also the safety health 

supervisors being more conversant with safety aspect train in safety and health 

aspect of the job while manufacture supervisor will give triangle in 

manufacture aspect of safety. The government creates rules and passes 

legislation concerning safety. They also take responsibility to see that the 

industries organize training of workers, There are many agencies that give 

support to the industries through method of providing trainers for supervisors. 

They also give, in sure cases, with the financial possessions for holding 

training programmes. The government agencies, under legal rules, see training 

both as means of knowing safe procedure and how to follow them, and as a 

means of transmitting information. The trainers are expected to knowing all 

that is required for safe working and they are expected to have acquired 

techniques to communicate with the workers. 

The trainers should have the following features. Thorough knowledge 

of topics to be dealt with throughout training, desire to teach, cooperative and 

helpful attitude towards workers, leadership excellence, professionalism, 

exemplary behavior. The trainer should be: wall well-known with principles of 

studying which means how people learn. It is the responsibility of the trainer 

to see that whatever is delivered to trainees they learn them and are willing to 

practice. The trainer necessity knows the principles of studying which are 

described below : 

 The people learn more if they are ready to learn and hence motivating 

the workers to learn in relation to the safety in the best effort made 

through the trainer. 
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 It is easy for people to learn if they can correlate their job with what 

they are studying. 

 The people learn best in step-through-step manner rather than in 

continuous procedure. The studying skill is enhanced if the trainer 

proceeds from easy to intricate, from concrete to abstract,-and from 

obvious to hidden in steps. 

 It is easy to lead through doing. It is applicable to all studying 

pertaining to items the workers are expected to do. The trainer 

necessity use every opportunity to let trainers do the job or operation in 

which he wishes the trainee to adopt safe practice. 

 The strong base for understanding is dependent upon doing a item 

repeatedly. We have experience of studying and forgetting if we do not 

repeat them. The trainer should use every opportunity to create trainees 

repeat what he has made them to learn. 

 Good studying stimulates further studying which is yet another method 

of stating that success breeds success. A sensitive trainer extends his 

teaching if he feels that people are paying attention to him but he stops 

as soon as he feels that audience has started to feel board. 

 Trainees would prefer to know immediately how they are doing. If a 

test is taken the result necessity is forthcoming immediately. The result 

of test declared after a week pushes back the desire to learn through 

week. 

 

A good trainer, like a good teacher, is aught to stay studying principles 

in mind before he embanks upon training programme. Besides the principles 

of studying a good trainer has to be fully aware of four steps in teaching. 

These steps are : 

 Preparation, 

 Presentation, 

 Application, and 

 Evaluation. 
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Preparation  

Preparation pertains to trainer, the training and the facilities. A trainer 

necessity is ready to teach will all his mental faculties directed towards subject 

of training, his notes necessity be ready and he should be free from any mental 

block concerning the subject he plans to trade throughout a training session. 

Preparation in respect to trainee means his readiness to learn. This readiness 

follows the motivation provided through trainer, require learning, incentives 

and desire to perform better. The preparation in respect of facilities means 

organizing lay, room, laboratory, job region for comfortable studying 

environment. If any equipment is to be used check if it works properly, and 

ensure availability of apparatus and aids. 

Presentation  

Presenting material which trainees are expected and required to learn 

throughout training session is the presentation. Presentation may be a lecture, 

a demonstration, a question-answer session, a videodisc system or even 

assisting the participants through self studying procedure. Following strategies 

may generate a good presentation. Begin dramatically, be brief, be organized, 

use humor, create presentation easy, do not lose charge, be sincere and appear 

so, tell stories. 

Application  

Application pertains to learner bringing their skills into live format. It 

is providing learners the opportunity to bring in practice what they have learnt, 

Whereas in an industry environment it is not hard to identify and locate hands-

on behaviors in class rooms solving of problem could be one method of 

application. 

Evaluation  

Evaluation is quantitative measure of studying however in many 

setting qualitative measure could suffice. In is pertinent to procedure of 

training (teaching) to see as to how much has really been learnt through those 

who attended the programme. If the training objectives are spelt out in 

measurable and observable conditions the evaluation can be easy. The trainer 
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should avoid creation  the evaluation a intricate procedure. The workers can be 

asked to do jobs safely and observed if they do them safely, rather than inquire 

them to write how jobs can be done safely. In any evaluation procedure stay in 

mind that time is properly allowed for understanding the question. Defective 

evaluation may allow answering to a question in a minute while reading the 

question may itself take a minute. 

The trainers are picked up through management on the foundation of 

qualifications and experience. They may belong to frontline supervisory and 

higher staff but preferably with academic qualification in the region of safety 

engineering. The selected trainers necessity has studied such courses as listed 

below. 

 Loss manage 

 Communication 

 Human dealings 

 Safety training 

 Employee involvement in safety 

 Industrial hygiene 

 Noise manage 

 Accident investigation 

 Safety inspection 

 Personal protection equipment 

 Materials handling and storage 

 Safeguards of machines 

 Hand apparatus and portable power apparatus 

 Electrical safety 

 Fire safety. 

 

Besides having got such qualification the trainer necessity be ready to 

prepare to train through preparing lesson plan containing studying objectives, 

training aids, list, instructional approach, application, assignments and 

evaluation methodology. 
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ORIENTATION  
A new employee when enters the company necessity begin with safety 

training. This training is described orientation since he would not know 

anything in relation to the hazards and safety programming of the company. 

This, though, would presently be the beginning of a continuous safety training 

programme. The orientation programme should be handled through 

experienced safety supervisor and the supervisor of new employee. It should 

remembered that no new employee can start on a job unless the job supervisor 

authorizes him to do so and so associating the immediate supervisor in 

orientation of new employee will make confidence in both the supervisor and 

the new employee for safe, handling of the job. In the first stage of orientation 

the new employee is introduced to the following safety characteristics : 

 Safety rules and practices followed in the company. 

 Duties and rights of employees and safety laws of the state. 

 Warning sings and require of strict observance thereof. 

 Emergency signals and meaning thereof. 

 Protection equipment, their requires, kinds and uses. 

 Require to seek the guidance of supervisor before beginning job. 

 How to summon assistance when needed? 

 Site of first aid and medical support. 

 Worker's compensation rules of the company. 

 

The second stage of new employee's induction training necessity 

emphasize upon the following characteristics: 

 Sincerity of management in prevention of accident and firm belief of 

the management that accidents are accessible if workers follow the 

safety rules strictly. 

 Hazards that might exist in the job environment. 

 The precautions that is necessary to nullify hazards and the safeguards 

that are provided in the plant. 

 Sites of emergency exits, phones, fire extinguishers and other 

emergency that the workers might require if emergency arises. 
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 Dissimilar emergencies require dissimilar procedures and emergency 

wise procedures. 

 How and whom to statement hazard and defective equipment? 

 Why should and how should the workplace be kept clean? 

 Readiness of the management to add new events of safety if require is 

brought to knowledge and that all precautions to contain hazards have 

been taken. 

 Reporting of even the slightest injury suffered through fellow worker. 

 

With the orientation training spanning in excess of a day or two the 

new employee will be able to take the job with confidence. The supervisor 

necessity stays an eye on him to see that all instructions are followed. After 

the new employee has worked for a few days, a conference flanked by the 

supervisor and new employee necessity be held in which the supervisor 

necessity let the concerned person know if he had followed safety rules. The 

supervisor may also inquire if there was any difficulty in following the rules or 

with protection equipment. The new employee should get opportunity to 

explain if safety rules and procedures he is made to follow are adequate or he 

would offer suggestions to add or delete. The new employee should also be 

asked if throughout orientation all characteristics of safe working were 

sheltered. 

 

TRAINING THROUGH PERIODIC SAFETY MEETINGS  
The safety meetings are on-the-job training programmes in which old 

and experienced workers are invited to share experiences and information and 

talk about ongoing safety precautions. Though, such meetings should not be 

lengthy and should last extensive sufficient to present the desired information, 

lest time of productive action will be lost. Care should be taken to see that 

such meetings are only for the employees of the similar category having 

similar interests and concerns in the safety. The tendency of converting such 

meetings into mass assembly‘s necessity is curbed because time may be lost in 

discussions if big number of employees having dissimilar interests begins to 

talk about dissimilar troubles. Such mass assemblies may be mannered if an 
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significant speaker would lecture in relation to the common safety 

programming and observance, or when a message of common interest is to be 

passed on.  

Whatever be the case, the speaker necessity presents the material 

bringing out its importance and his conviction. Any speaker who is not 

influenced of the importance of the material he is presenting in a little or big 

gathering will neither be able to do justice to the subject nor will be able to 

convince the attendances of the meeting. Such meeting will often be addressed 

through the immediate supervisor or the safety engineer. Such meetings may 

be adjourned after the main speaker's speech but will prove more beneficial if 

it ends after a brief question-answer session. The meeting may be more 

effective if demonstration of safety action is made through a worker. For 

instance, a worker may demonstrate the use of a safety device. 

The periodic safety meetings should be used for passing information 

and getting feedback from the workers. Several of the workers will be 

educated throughout the session itself and the supervisor will have useful 

feedback for review of the safety procedure, use of safety equipment and 

attendance of any hazard, hitherto not recognized. A list of subjects that can be 

taken up throughout the meeting is as follows : 

 The workers are informed of accidents that might have occurred 

elsewhere on similar kind of equipment or in similar situation. 

 Passing on information on any pertinent safety issue which might have 

approach  to the notice of supervisors. 

 Any new kind of safety equipment if introduced may be explained and 

demonstrated beside with its capabilities and limitation, hazards and 

safeguards. 

 The workers may be reminded of the safety precautions pertinent to 

their job. This is a good use of opportunity provided through periodic 

meetings. 

 The meeting gives an occasion to let all workers know if any unsafe 

practice through workers was noticed. The name of the worker who 

followed such practice require not be mentioned. 
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 The workers may be asked to mention any unsafe practice or 

equipment or protective gear they have noticed throughout the working 

hours or in the workplace. 

 The workers by the protective equipment may like to certify that the 

equipment serve the purpose and are kept in good condition. 

 The facilities of first aid their use may be demonstrated and ensured 

that all the workers are knowledgeable in relation to the these. 

Training through Awareness  

The training of workers is not an intermittent affair. It has to be 

continuous and pervasive in the life of workers in workplace. Keeping workers 

continually aware of safety is one more effort in the direction of continuous 

training without break. Following apparatus are used for maintaining 

awareness. 

 Posting of identifying color codes at visible sites. Repainting them 

from time to time to catch attention. 

 The caution notices for safety and safe practices may be placed on 

notice boards, at entrances to plant and the structure and in lunch 

rooms and canteens. 

 Posters are often issued through government agencies, safety 

associations, fire protection association, etc. Such posters may be 

displayed at appropriate spaces for the noticing of the workers. 

 The agencies also publish literature in shape of booklets and folders. 

Such booklets and folders necessity be distributed regularly in the 

middle of the workers. 

 Slips with slogans for safety may be attached to pay packets. 

 Napkins and mats carrying safety messages can be used in lunch rooms 

and canteen. 

 Practice of presenting distinction insignia like star or ribbons to the 

departments which have been free of accident may be followed. 

 Visible and publicized safety competition flanked by the departments 

may be organized. 
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Detailed Training  

The methods of training described so distant coq5rising meetings 

displays and sharing of literature, at best, can serve as a reminder. It is 

effective in case of those employees who do not forget but there is a superior 

part of employees who tend to forget. The continuous reminding is useful in 

all cases yet the require for periodic training in depth and personalized training 

to employees cannot be underplayed. There always exist weaknesses in mass 

education methods. The personalized training will accomplish conversion of 

generalities into specific job related safe practices. These practices will apply 

to specific job and specific individual doing that job. Such training helps 

improve the attitude of worker towards job and safety. To the worker such 

training will highlight minute details of by apparatus, taking sure location and 

positioning job in a sure method. The worker will be able to identify unsafe 

acts and substitute safe acts for such recognized unsafe acts. He will learn 

what hazards could be present when working on the job and how to avoid 

them. Big and little companies can adopt personalized training with equal ease 

and convenience and records illustrate  that such trainings have certainly 

contributed to safety. 

Many regions in which in depth training is essential have been 

recognized. Such trainings are organized with both the components - the mass 

education and personalized training. Some of the regions needing special 

attention for which professional trainers may be accessible in the company, 

from government agencies, private training organizations are as follows: 

 First aid 

 Fire fighting 

 Lifting heavy loads 

 By bulky protective equipment 

 Handling toxic fluids 

 Handling emergency situations 

 Driving of vehicles, loaders, lifters within and outside the factory. 
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First aid training in industry pays large dividends. Those workers who 

are trained in first aid become more safety conscious and are less likely to 

have accidents. Just as to Red Cross the primary objective of first aid is the 

prevention of accident. The training in first aid enables the trainee to examine: 

 How did the accident happen, 

 How the accident could have been prevented, and 

 How the injury is to be treated. 

 

The mainly successful outcome to first aid training is in shape of lives 

saved through trained personnel as they have learnt mouth-to-mouth 

resuscitation, ejection of foreign substance through compression of 

diaphragms and therefore  avoid chocking or stemming the flow of blood from 

open wound. The safety laws give that an injured person in an industry should 

get first aid treatment within minutes which cannot be possible without a 

trained personnel in the middle of the workers themselves. The arrival of 

paramedics or doctors or transfer of the injured to hospital will definitely 

require time. 

The training of drivers is accentuated through the information the main 

killer is the road accident. Thousands of people die every year in road accident 

and several of them are factory workers. More than 10% of the workers dying 

in non-job related road accidents are killed in job related motor vehicle (or 

other vehicle) accidents. Although a company compensates for job related 

accident and bears direct financial burden, bears indirect loss if a trained 

worker, a scientist or an executive of the company dies in motor vehicle 

related accident which the company require not compensate. To avoid such 

losses the company is required not only to train its drivers but also the other 

members like workers, and executives. Such training may be organized in-

home or however a professional agency. The companies which had taken 

drivers training programme saved a great trade on losses which were reduced 

visibly. The companies have used following strategies. 

 A training programme is made accessible to all employees who 

volunteer. 
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 Such employees who drive motor vehicles on company business are 

required to undergo drivers training course. 

 The companies encourage the employees to attend drive training 

programme organized through society. 

 Voluntary attendance driver training programmes for the employees 

and members of their families are organized through many companies. 

 

The Indian industries soon will face phenomenal rise in vehicular 

population and adoption of such training program will help in reduction of 

accidents greatly. Fire protection training for all employees is necessity in that 

they should know what they should do when fire alarm sounds. They necessity 

know how to use fire fighting equipment provided on shop floor and are 

accessible. The employees throughout fire fighting training are made well-

known with the following : 

 The plan of the structure and evacuation routes throughout fire or 

emergency. 

 Use of first aid fire appliances like fire extinguisher, water hoses, etc. 

 How is the other protective equipment. They should be specifically 

told that water hoses and sprinklers should not be encumbered and left 

free and accessible. No stock should be piled against such water 

sources. No obstruction should be allowed against fire doors through 

raw material, finished goods, apparatus or equipment. 

 The employees are trained in raising fire alarm. 

 The spaces where smoking is not permitted for fear of fire. 

 Removal of fire catching rags, containers, packaging, etc. for the 

common home keeping and fire protection. 

The trainings are common and all employees are required to be trained. 

Of course in-depth training for employees in scrupulous job is organized 

separately on individual foundation and such training may contain: 

 Accident investigation 

 Accident statement preparation 

 Hazard inspection 

 Personal protective equipment 



281 | P a g e  
 

 Powered equipment and vehicles 

 Safety record keeping 

 Specific disasters. 

 

These are all dedicated topics and the requirement of training will vary 

from one job to another and hence not described here. In relation to the 

training of employees it should be understood that whereas the group training 

requires much less time, the personalized training consumes much more time 

and also requires safety trainer to go through minutest details of training and 

professional characteristics. Undoubtedly personalized training is much jointly 

than group sessions, posters display and literature sharing. Though, the 

dividends from personalized training are much higher both in conditions of 

better safety and higher productivity. The excellence of the product is also 

improved. 

Job Hazard Analysis (JHA)  

Before a personalized training is launched it is essential to do complete 

job hazard analysis of the job on which training is to be given. The key 

elements of job hazard analysis are : 

 Account of job, 

 Site of job, 

 Key steps in job completion, 

 Apparatus to be used, 

 Potential injury and health hazards, and 

 Safe practices, protection devices and equipment. 

 

For each job a job hazard analysis shape is used which contains 

information under each of the above elements. JHA has turned out to be one of 

the best apparatus of personalized safety training. Amongst the results it has 

produced notables are : 

 Helps understand the job and familiarizes with potential hazard, 

 Involves the worker in developing accident prevention strategy, and 
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 Creates the workers think in relation to the safety and its relation with 

their job. 

 

Workers are readily agreeable to follow a procedure in which they also 

shared throughout its establishment. 

 

ILLITERACY AND SAFETY  
Illiteracy may turnout to one of the greatest impediment in 

implementing safety policies. In scrupulous the method the safely methods 

and training have been laid out in this text there is tacit acceptance of the 

information that workers are literate to the extension that they can read 

directives on posters or pamphlets that are distributed to them through the 

company. Though, the information remnants that several are not literate even 

to that extent. In urbanized country like USA more than 33% of industrial 

workers have been establish to be functionally illiterate.  

In our country this proportion is much superior. In USA the problem is 

compounded because of big number of migrant workers having native 

language other than English while in this country dominance of English 

language in higher education which becomes source of mainly safety 

instructions makes problem in common promulgation. Then we have many 

local or local languages. The industries have been taking care in respect of 

posters and literature to be translated or originally written in local languages 

yet it depends upon the workers being literate in at least their native language. 

Inability to read, write, compute, solve troubles and communicate 

constitutes illiteracy. Apparently a total illiteracy creates an incompetent to 

take any job particularly if safety of any type is in question. Those workers 

who have been educated to high school were regarded as functionally literate 

until recently but the technical growths taking lay fast have tended to nullify 

this concept. Skill to solve troubles and communicate was regarded necessary 

attributes of functionally literate people but nature of troubles and stage of 

communication appear to have enhanced. This has necessitated redefining 

the.leve1 of functional literacy. In industrial environ it has been experienced 
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that recode illustrate  much less functional illiteracy than what actually exists. 

The observation has been influenced through following factors : 

 The number of unskilled jobs accessible to people from any 

background has been big. The people not having functional literacy 

have been hired for such jobs and did not require improving any 

further. The situation is changing fast and more jobs now require 

higher ability stages and illiteracy of people is becoming apparent. 

 The methods of finding illiterate people have been faulty. If you do not 

test a person and go through his statement you are likely to count an 

illiterate as literate. Testing is too involved. 

 The illiterate workers often refuse to accept their weakness and do not 

seek solution of their problem. 

 

As already pointed out in the light of fast changing technology and 

more rapid advances have required that existing manpower would be trained 

rather than creation  fresh recruitments through lengthy procedures. Unluckily 

this effort brought out the information that due to higher degree of illiteracy 

they cannot be trained in higher ability stage jobs. The higher stage of literacy 

does not only call for skill to read and write but also the skill to do 

mathematics and more importantly to communicate. The requirement of 

speaking and listening has also been added. 

It is an unfortunate coincidence that our schools produce either 

manpower for higher studies and higher skills with design and problem 

solving skill or those who remain functionally illiterate. The working adults 

with reasonable intelligence do not opt for industrial skilled jobs either 

because of lack of social status, lesser salary or risky circumstances. With such 

difficulties in finding literate manpower the industries suffer from low 

productivity, low competitiveness, high waste, high damage to equipment, 

higher potential for safety and health troubles and greater number of 

dissatisfied workers. It is more significant understand that in any industrial 

situation when working with poisonous, toxic, explosive material and 

sophisticated machinery and equipment, there is greater dependence upon the 

written instructions and information. Hence, lack of reading and understanding 
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skill is going to affect both safety and productivity. Such troubles have been 

recognized even in industries of urbanized countries. 

The recognition of this problem has created a require that industries 

formulate their own policies and programmes to remove illiteracy in their 

workers. If successfully implemented the programmes may be extended to 

train new workers fresh from schools. The government had initiated such 

programmes of creating literate manpower through their technological schools 

and training centers but without firm guidelines. Such programmes are not 

succeeding in achieving their goals. The usual failure of government 

educational organizations has taken in excess of such training centers. The 

privately supervised organizations in vocational training for industrial 

purposes have not flourished for lack of funds. It is time that closer links 

flanked by industry and training and vocational schools will have to be 

recognized. In such attempts the industry will be required to pay section of 

expenditure and recruit pass outs. The industry may also sponsor a require 

base programme of improving literacy and ability for new and old workers. 

It is recommended for industries to take a proactive approach in 

improving literacy to higher stage for the sake of safety and productivity. They 

should not adopt lying off policy if a person is establishing to be safety risk 

due to his illiteracy. Special training arrangement should be made to bring in 

relation to the improvement. The companies would require qualified trainers 

for the purpose and industries should cooperate with educational institutes in 

educating high stage technically skilled trainer. 

 

ETHICS AND SAFETY  
Ethics is feeling related conscience, morality and legality. Ethics 

becomes a dilemma in present business situation. The behavior of workers 

towards others in workplace which is function of social responsibility, societal 

expectations and competition has unit of ethical dilemma in it. The workers 

are faced with conflicting interests of other workers, customers, competitors 

and the public in common. All these situations invite ethics in decision 

creation  but hardly help make a clear understanding. Though, for all practical 

purposes ethics can be understood as morality. Morality refers to system of 
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values that stand against societal ills and discover solutions to these ills in 

good and sympathetic behavior towards each other. Ethics tends to translate 

morality into everyday behavior of members of civilization. The ethical 

behavior is influenced through personal experience, self interest, own point of 

view and external pressure. 

The safety personnel are often establishing in ethical dilemma because 

the question of ethics becomes stronger when you know a secret and have as 

power to divulge it. The safety engineer may discover it hard to train a worker 

to protect against a scrupulous hazard without letting him know that the 

situation could have been avoided. The safety personnel also face the 

disagreement flanked by ethical and legal actions. The legal limits are often 

wide and one may still be not guilty of committing illegality while the action 

may be unethical. No one can be charged for not helping a victim of accident 

seen on roadside. But the similar action is unethical. 

The safety personnel have to create ethical choice set through several 

guidelines of safety and training discussed so distant. They have to set 

instance of ethical behavior. They have to convince other workers to create 

ethical choice when required. They should have the conviction that people are 

usually good and will create ethical choice unless occasionally compelled 

through circumstances to do otherwise. The safety and health personnel should 

attempt to see that such circumstances are reduced to minimum. They may 

also guide the workers to opt for an action that would do mainly good to 

mainly persons. 

On its section a company necessity make an internal environment that 

would promote, expect and reward ethical behavior. The company should also 

set an instance of an ethical behavior in all external dealings. Both the internal 

environment and external dealings would encourage the safety and health 

personnel to approach  out of ethical dilemma. The company's internal 

environment is through transparent policies concerning safety and health. The 

employee‘s necessity considers that much talked of safety programme of the 

company is not a hype but a real guiding principle on which decisions are 

taken. The employees, besides the belief in safety and health programme, 

should assured of fair hiring and promotion policy, no undue harassment of 
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any one would ever happen. Some companies may even create the bold 

statement as promise to conduct business in strict compliance with laws, rules, 

regulations and corporate policies, procedures and guidelines. Their promise 

may also contain doing business with honesty, integrity and highest standards 

of ethics. The company necessity assures the employees and highest standards 

of ethics. The company necessity assures the employees that integrity is the 

base, employees are the strength, teamwork is the approach and quality is the 

goal of the company. The company necessity offer itself to be judged on the 

following : 

 Excellence and service at reasonable prices to customers. 

 Fair opportunity to suppliers. 

 Respect, equal opportunity and sense of job security to employees. 

 Civic responsibility to society. 

 Protection to environment. 

 Fair return to share holders. 

 

If the company stand well on these promises it helps build confidence 

in the middle of workers and safety engineers to follow the rules in letter and 

spirit. 

 

REVIEW QUESTIONS  

 What is safety training and why is it necessary? 

 Discuss the role of trainer and attributes a trainer of safety should 

possess. 

 Describe four steps of training—preparation, presentation, application 

and evaluation. 

 What is the difference between orientation and in-depth safety 

training? 

 Discuss methods of in-depth or detailed safety training. 

 What is job hazard analysis and how is it used for safety training? 

 How does illiteracy affect safety? 

 



9, Km Milestone, NH-65, Kaithal - 136027, Haryana
Website: www.niilmuniversity.in

“The lesson content has been compiled from various sources in public domain  including but not limited to the 
internet for the convenience of  the users. The university has no proprietary right on the same.”


	NIILM Disclammer.pdf
	Page 2




