OCCUPATIONAL SAFETY AND HEALTH SERVICES

BROAD OBJECTIVE: To equip the learner with knowledge, skills and attitude to enable him/her recognize, monitor and control Occupational health hazards at work place.

SSUBJECT OUT-LINE: At the end of the course the learner should be able to:

1. Define terms used in occupational safety and health services

2. Explain the concept of Occupational safety and Health services

3. Describe Occupational Hygiene practices

4. Discuss safety technology in relation to work place

5. Apply safety Management principles

6. Apply Ergonomics at work places

7. Describe Occupational and work related diseases

8. Interpret and apply Occupational legislation 

9. Carry out auditing at work place
EFFECTS OF WORK ON HEALTH: The occupations and conditions under which people work affect their health for good or for bad.

It influences the health not only of industrial worker but also of those in every kind of business and profession in all walks of life, including those who work on their own e.g. house wives. Some work may have ill effects on health but many of these can be prevented or avoided. The acknowledgement of occupational diseases or diseases of trade’s men as they used to be called are very important. People have been aware of them and they have been given names associating them with the occupation of the sufferer:

i. Tennis ball-elbow.

ii. House-maid’s-knee.

iii. Clergy men’s sore throat.

iv. Miner’s nystagmus [Involuntary movement of the eye-ball in any direction]

v. Writer’s cramp [Painful spasms of the hand muscles]

BENEFICIAL EFFECTS OF WORK ON HEALTH : Work, a part from re-numeration earned, and the raised physical and social standards so ensured, gives a person a feeling of independence and being of some use in the community and is essential for one’s well-being.
It also gives a sense of achievement, pride of craftsmanship, creative satisfaction and a purpose in life.

It also fits the individual into a social cycle of his own standing and gives one assured status among others.

N/B Employment is nature’s best physician-Glen.
AIMS OF OCCUPATIONAL SAFETY AND HEALTH: Occupational Safety and Health aims at:

i. The promotion and maintenance of the highest degree of physical mental and social wellbeing of workers in all occupation.

ii. The prevention among workers of departures from health caused by their working conditions

iii. Prevention of workers in their employment from risks resulting from factors adverse to health

iv. The placing and maintenance of the worker in an occupational and psychological needs

In ortherwords, occupational safety and health aims at the adaptation of work to man and each man to his job.

OBJECTIVES OF OCCUPATIONAL SAFETY AND HEALTH: The principal objectives of occupational safety and health are:

i. To prevent occurrence of occupational diseases and injuries

ii. To minimize the progression of any disease or injury and to enable the party concerned to use maximally the residual capacities.

iii. To promote optimum health and well being of the worker.

The overall concept of occupational safety and health services is to reduce the amount of time lost from work and consequently increasing production.

FUNCTIONS OF OCCUPATIONAL SAFETY AND HEALTH SERVICES
i. To provide medical care for the sick worker and first aid or emergency treatment for accident victim.

ii. To conduct pre-placement medical examinations of new workers.

iii. To conduct periodical medical examination of workers especially those exposed to occupational hazards and those whose fitness, the health and safety of others depend.

iv. To assess fitness for work after illness or injury and help with rehabilitation and settlement of those workers who arw not able to follow their former work.

v. To undertake counseling to help workers with health problems and educate management and workers on health and safety practices.

vi. To be aware of special work problems and to protect the the health of the vulnerable groups such as women, young persons and casual workers.

vii. To inspect the workplace from time to time and give advice to management and workers on health and safety practices. 

viii. To collect statistics and periodical review of health conditions in the undertaking.
REASON FOR LEARNING OCCUPATIONAL SAETY AND HEALTH: There are a variety of occupational diseases which resemble no-occupational diseases. It is therefore important to contrast between occupational diseases and non-occupational diseases. Failure to associate the patient’s clinical picture with his occupational environmental exposure may result to a serious harm or death.

Exposure of a patient to other substances does not necessarily incriminate the substance. The degree of exposure to the substance should be ascertained. The degree of exposure on two factors:

i. The duration of exposure,

ii. The concentration of air-borne contaminant.

Failure to correct or remove the environmental hazard may also result into serious harm or death of workers.

UNIT 1

DEFINATION OF TERMS
1. OCCUPATION: is what one does for a living or to earn a living. A person’s   

      regular work, profession, or any regular activity in which one spends time eg    

      Golf, Tennis etc. 

2. OCCUPATIONAL HEALTH AND SAFETY: is a cross-disciplinary area concerned with protecting the safety, health and welfare of people engaged in work or employment. The goal of all occupational health and safety programs is to foster a safe work environment. As a secondary effect, it may also protect co-workers, family members, employers, customers, suppliers, near-by communities and other members of the public who are impacted by the work place environment. It may involve interactions among many subject areas, including:

i.  occupational medicine,
ii. occupational [or industrial] hygiene, 
iii. public health,

iv. safety engineering,

v. chemistry,

vi. health physics,

vii. ergonomics,

viii. toxicology,

ix. epidemiology,

x. environmental health,

xi. industrial sociology,

xii. social law, 

xiii. labor law and

xiv. Occupational health psychology.
Occupational Health may also be defined as the branch of medicine which is concerned with activities which affect employees at their work places.

Some health problems are not caused by the job but are aggravated by it. Occupational health is concerned with effects that work may have on health or lack of it may have on their ability to work.

Some of the common ways in which people’s work may affect their health include:

i. increased risks of accidents from use of new tools and machines,

ii. a wood-worker may loose a finger or even a hand in a circular saw if he is not properly trained in its use,

iii. risks of poisoning from chemicals such as pesticides,

iv. infections such as Anthrax incase of handling animals or animal products
3. OCCUPATIONAL DISEASE: is any chronic ailment that occurs as a result of work or occupational activity. It is an aspect of occupational safety and health. An occupational disease is typically identified when it is shown that it is more prevalent in a given body of workers than in the general population or in other worker populations. Occupational hazards that are of traumatic nature [such as falls by roofers] are not considered to be occupational diseases.

      Under the law of workers’ compensation in many jurisdictions, there is       

     assumption that specific diseases are caused by the worker being in the work    

     environment and the burden is on the employer or insurer to show that the disease        

     came about from another cause.
4. WORKERS’ COMPENSATION: Is a form of insurance that provides    

      compensation medical care for employees who are injured in the course of    

      employment, in exchange for mandatory relinquishment of employee’s right to 

      sue his or her employer for the tort of negligence. The tradeoff between assured,    

      limited coverage and lack of recourse outside the worker compensation system is 
      known as compensation bargain. “While plans differ between jurisdictions, 
      provision can be made for weekly payments in place of wages [functioning in this 
      case as a form of disability insurance], compensation for economic loss [past and 
      future], and reimbursement or payment of medical and like expenses [functioning    

     in this case as health insurance, and benefits payable  to the dependents of workers    

killed during employment [functioning in this case as life insurance]. General damages for pain and suffering, and punitive damages for employer negligence, are generally not available in worker compensation plans.

Employees compensation laws are usually a future of highly developed industrial societies, implemented after a long and hard-fought struggles by trade unions.

Supporters of such programs believe they improve working conditions and provide an economic safety net for employees.

Conversely these programs are often criticized for removing or restricting workers’ common-law rights [such as suit in tort for negligence] in order to reduce governments’ or insurance companies’ financial liability. These laws were enacted in Europe and Oceania with the United States following shortly. 
5. INSURANCE: in law and economics, is a form of risk management primarily used to hedge against the risk of a contingent, uncertain loss. Insurance is defined as the equitable transfer of the risk of a loss from one entity to another, in exchange of payment. An insurer is a company selling insurance; an insured or policyholder is the person is the person or entity buying the insurance policy. The insurance rate is a factor used to determine the amount to be charged for a certain amount of insurance coverage, called the premium. Risk management, the practice of appraising and controlling risk, has evolved as discrete field of study and practice. The transaction involved the insured assuming a guaranteed and known relative small loss in form of payment to the insurer in exchange for the insurer’s promise to compensate [indemnify] the insured in the case of a large possibly devastating loss. The insurer receives a contract called insurance policy which details the conditions and circumstances under which the insurer will be compensated.

6. INSURANCE POLICY: is a contract document [generally a standard form of contract] between the insurer and the insured, known as the policyholder, which determines the claims which the insurer is legally required to pay. In exchange for payment, known as the premium, the insurer pays for damages to the insured which are covered by perils under the policy language. Insurance contracts are are designed to meet specific needs and thus have many features not found in many other types of contracts. Since insurance policies are standard forms, they feature boilerplate language which is similar across a wide variety of different types of insurance policies.
7. RISK: is defined in ISO 31000 as the effect of uncertainty on objectives [whether positive or negative]. Risk can also be defined in terms of uncertainty about the future returns. The greater this uncertainty the more risky an investment is perceived to be.
 It is a sacrifice one takes with a hope that what gains from it is more than what he looses.

Risk management can therefore be considered the identification, assessment, and prioritization of risk followed by coordinated and economical application of resources to minimize, monitor, and control the probability and /or impact of unfortunate events or to maximize the realization of opportunities. Risk can come from uncertainty in financial markets, project failure, legal liabilities, credit risks, accidents, natural causes and disasters as well as deliberate attacks from an adversary.

The strategies to manage risk include: 
i. transferring risk to another party,

ii. avoiding the risk,

iii. reducing the negative effect of the risk,

iv. accepting some or all of the consequences of a particular risk
RISK RESPONSES: safety is generally interpreted as implying a real and significant impact on risk of death, injury or damage to property. In response to perceived risks many interventions may be proposed with engineering responses and regulation being two of the most common.

Probably the most common individual response to perceived safety is insurance, which compensates for or provides restitution in the case of damage or loss.

8. HEALTH: is the general condition of a person in all aspects. It is also a level of functional and /or metabolic efficiency of an organism, often implicitly human.
At the time of the creation of W.H.O. in 1948, health was defined as being” a state of complete physical, mental, and social well-being and not merely the absence of disease or infirmity”. 
In 1986, the W.H.O., in the Ottawa Charter for Health promotion said that health is a resource for everyday life, not an objective living. Health is a positive concept emphasizing social and personal resources, as well as physical capacities. Overall health is achieved through a combination of physical, mental, and social well-being, which together is commonly referred to as the health triangle.
9. SAFETY: is the state of being “safe” [from French sauf], the condition of being protected against:
       i.          physical.

       ii.         social,

iii. financial,

iv. political,

v. emotional,

vi. occupational,

vii. psychological,

viii. educational, or

ix. other types or 

x. consequences of failure,

xi. damage,

xii. error,

xiii. accidents,

xiv. harm or

xv. any other event which could be considered non-desirable
This can take the form being protected from the event or from exposure to something that causes health or economical losses. It can include protection of people or of possession.

It is the absence of danger.

MEANINGS: There are also two slightly different meanings of safety:

1. HOME SAFETY: may indicate a buildings ability to against external events [such as weather, home invasion etc], or may indicate that its internal installations [such as appliances, stairs, etc] are safe [not dangerous or harmful] for its inhabitants.
LIMITATIONS: Safety can be limited in relation to some guarantee or a standard of insurance to the quality and unharmful function of an object or organization. It used in order to ensure that the object or organization will do only what it is meant to do. It is important to realize that safety is relative. Eliminating all risks, if even possible, would be extremely difficult and very expensive.    
                                    TYPES OF SAFETY: It is important to distinguish between     

                                    products that meet standards, that are safe, and those which feel      

                                    merely safe. the highway safety community uses these terms:
i. NORMATIVE SAFETY: is a term used to describe products or designs that meet applicable design standards.

ii. SUBSTANTIVE SAFETY: or objective safety means that the real-world safety history is favourable, whether or not standards are met.

iii. PERCEIVED SAFETY: or objective safety refers to level of comfort of users. For example, traffic signals are perceived as safe, yet under some circumstances, they can increase traffic crashes at an intersection. Traffic roundabouts have a generally favorable safety record, yet often make drivers nervous.  
 SYSTEMS SAFETY AND RELIABILITY ENGINEERING: is an engineering discipline. Continuous changes in technology, environmental regulation and public safety concerns make the analysis of complex safety-critical systems more and more demanding.

A common fallacy, for example among electrical engineers regarding structure power systems, is that safety issues can be readily deduced. Infact safety issues have been discovered one by one, over more than a century in the case mentioned, in the work of many thousands of practitioners, and cannot be deduced by a single individual over a few decades. A knowledge of literature, the standards and customs in a field is a critical part of safety engineering. A combination of theory and track record indicate some of the areas of theory that are relevant.

Safety is often seen as one of a group of related disciplines:

i. quality,
ii. reliability,
iii. availability,

iv. maintainability and 

v. safety.

[Availability is sometimes not mentioned, on the principle that it is a simple function of reliability and maintainability]  These issues tend to determine the value of any work, and deficits in any of these areas are considered to result in a cost, beyond the cost of addressing the area in the first place; good management is then expected to minimize total cost.
 HYGIENE: A science concerning maintenance of clean or healthy practices or thinking in the working environment. It refers to a set of practices associated with the preservation of health and healthy living. 

 OCCUPAIONAL HYGIENE: is generally defined as the art and science dedicated to the:

i. anticipation,

ii. recognition,

iii. communication and control of environmental stressors in, or arising from, the work place that may result in injury. Illness, impairment, or affect the well being of workers and members of the community. These stressors are divided into the following categories:
a. biological,

b. chemical,

c. physical,

d. ergonomics, and 

e. psychosocial

The British Occupational hygiene Society [BOHS] define that “Occupational Hygiene is about prevention of ill-health from work, through recognizing, evaluating and controlling risks.

The International Occupational Hygiene Association [IOHA] refers to Occupational hygiene as discipline of anticipating, recognizing, evaluating, and controlling health hazards in the working environment with the objective of protecting worker health and well being and safeguarding the community at large.
Environmental Hygiene addresses similar issues to Occupational Hygiene, but likely to be about broad industry or broad issues affecting the local community, broader society, region or country.
The profession of Occupational Hygiene uses strict and rigorous scientific methodology and often requires professional experience in determining the potential for hazard, exposure or risk in workplace and environmental studies.
This aspect of Occupational Hygiene is often referred to as the ‘Art’of Occupational Hygiene and is used in a similar sense to the ‘art’of medicine. Infact, Occupational Hygiene is both an aspect of preventive medicine, in that its goal is to prevent industrial diseases, and risk management, risk assessment and industrial safety, in that it also seeks ‘safe’ systems, procedures or methods applied in the workplace or to the environment.
12. TOXICITY: is the degree to which a substance is able to damage an exposed organism.

Toxicity can refer to the effect on a whole organism, such as an animal, bacterium or plant, as well as the effect on a substructure of the organism, such as a cell [cytotoxicity] or an organ [organ toxicity], such as the liver [hepatotoxicity].

By extension, the word may be metaphorically used to describe toxic effects on larger and more complex groups, such as the family unit or society at large.

A central concept of toxicology is that effects are dose-dependent; even water can lead to water intoxication when taken into large enough doses, where as for even a very toxic substance such as snake venom there is a dose below which there is no detectable toxic effect.
13. TOXICOLOGY: [from the Greek words toxicos “poisonous” and logos] is the study of adverse effects of chemicals on living organisms. It is the study of symptoms, mechanisms, treatments, and detection of poisoning, especially the poisoning of people 

14. ORGANISM: In biology, an organism is any contiguous living system [such as animal plant fungus or micro-organism]. In at-least some form, all organisms are capable of response to stimuli, reproduction, growth and development and maintenance of homoeostasis as a stable whole. An organism may either be unicellular [single celled] or be composed of, as in humans many trillions of cells grouped into specialized tissues and organs. The term multi-cellular [many celled] describes any organism made of more than one cell.

15. JOB: The principle activity in your life that you do to earn money or a specific piece of work required to be done as a duty or for a specific fee. It can also be defined as a regular activity performed in exchange of payment, especially as one’s trade or profession.

WORK :
i. Manual labor or Physical work: is physical work done with hands, especially in an unskilled job such as fruit and vegetable picking, road building, or any other field where the work may be considered physically arduous, and which has profitable objective, usually the production of goods.

ii. Wage labor: is the socio-economic relationship between a worker and an employer in which the worker sells their labor under a contract [employment] and the employer buys it often in a labor market. A wage laborer is a person whose primary means of income is from selling his or her labor in this way. The phrase is also sometimes used to refer to labor done for an employer in exchange for a wage, the effort expended by a worker to a task for which they are paid.

 WORK [THERMODYNAMICS]: Work may refer to:

i. Human labor or Capital: refers to the stock of competences, knowledge and personality attributes embodied in the ability to perform labor so as to produce economic value. 

ii. Employment: a contract between two parties, one being the employer and the other being the employee. An employee may be defined as “A person in the service of another under any contract of hire, expressed or implied, oral or written, where the employer has power or right to control and direct the employee in the material details of how the work is to be performed” 

iii. House work [House cleaning, house keeping]: is the systemic process of making a home neat and clean in approximately that order. This is to be applied more broadly than just to an individual home, or as a metaphor a similar clean-up process applied elsewhere.
17. LABOUR ECONOMICS: is the measure of the work done by human beings:

iii. Manual labor or Physical work: is physical work done with hands, especially in an unskilled job such as fruit and vegetable picking, road building, or any other field where the work may be considered physically arduous, and which has profitable objective, usually the production of goods.
iv. Wage labor: is the socio-economic relationship between a worker and an employer in which the worker sells their labor under a contract [employment] and the employer buys it often in a labor market. A wage laborer is a person whose primary means of income is from selling his or her labor in this way. The phrase is also sometimes used to refer to labor done for an employer in exchange for a wage, the effort expended by a worker to a task for which they are paid.

18. MEDICINE: is the science and art of healing. The word medicine is derived from the Latin “ars medicina”, meaning the art of healing,
It encompasses arrange of health care practices evolved to maintain and restore health by the prevention and treatment of illness. 

19. HAZARD: is a situation that poses a level of threat to life, health, property or environment. Most hazards are dormant or potential, with only a theoretical risk of harm; however, once a hazard becomes “active”, it can create an emergency situation. A hazard does not exist when it is happening. A hazardous situation that has come to pass is called an incident. Hazard and vulnerability act together to create risk.

20. OCCUPATIONAL HAZARD: is a working condition that can lead to illness or death. Often people in jobs which pose high level of risk are paid more than similar but risky jobs to compensate the danger involved.
21. ACCIDENT: An accident is a specific, unidentifiable, unexpected, and unusual and un intended external action which occurs in a particular time and place, with no apparent and deliberate cause but with marked effects. It implies a general negative probabilistic outcome which may have been avoided or prevented had circumstances leading up to the accident been recorganized, and acted upon prior to its occurrence.

Accidents cause the following:
i. Injury and property damage.

ii. Property damage with no injury.

iii. Injury with no property damage.

iv. No property damage no injury.

Experts in the field of injury prevention avoid use of the term ‘accident’ to describe events that cause injury in an attempt to highlight the predictable and preventable nature of most injuries.
CAUSES OF ACCIDENTS: These are:

i. Technical equipments,

ii. Working equipments.

iii. The worker.

HISTORICAL BACKGROUND OF OCCUPATIONAL SAFETY AND HEALTH

IN D U S T R I A L hygiene is one of the most important topics in preventive medicine and hygiene, as it deals with the health, the welfare and the human rights of the vast majority of the adult population. Industrial hygiene is a subject in which the medical, economic and sociologic aspects are closely interwoven, and it requires a broad grasp, as well as an intimate knowledge of the conditions to avoid the dangers and correct the injustices to which people who work are subjected. The questions of industrial hygiene strike at the very root of our social system; they deal with the relation of capital and labor, and the relation of man to his fellow men. The employee must largely accept conditions as he finds them and is frequently denied many advantages, even necessities. As the power of the employee is limited, he needs the protection of the state to correct the unreasonable demands which capital has ever exacted of labor. Human rights for work people have been wrested from unwilling hands. In recent years, however, there has been a brightening trend towards voluntary profit-sharing and cooperation in industry. The situation has also been improved somewhat through organized labor, which has exerted an influence in limiting the avarice of the employer, in shortening the hours of work, in obtaining a better wage, in improving sanitary conditions, and in exacting a modicum of human consideration.

The pressures of society as well as legislation have
been potent factors (Rosenau, 1935).

In 1848, Rudolf Virchow, a young physician, was sent by the Prussian government to investigate an epidemic of typhus among the coal mining population of Silesia. He was so shocked by the appalling living and working conditions of the miners and their families that, on his return, he wrote a scathing report criticizing the industry and government.
The research and regulation of occupational safety and health are a relatively recent phenomenon. As labor movements arose in response to worker concerns in the wake of the industrial revolution, worker's health entered consideration as a labor-related issue.

In 1833, H.M. Factory Inspectorate was formed in the United Kingdom with a remit to inspect factories and ensure the prevention of injury to child textile workers.

In 1840 a Royal Commission published its findings on the state of conditions for the workers of the mining industry that documented the appallingly dangerous environment that they had to work in and the high frequency of accidents. The commission sparked public outrage which resulted in the Mines Act of 1842. The act set up an inspectorate for mines and collieries which resulted in many prosecutions and safety improvements, and by 1850, inspectors were able to enter and inspect premises at their discretion.[4]
Otto von Bismarck inaugurated the first social insurance legislation in 1883 and the first worker's compensation law in 1884 – the first of their kind in the Western world. Similar acts followed in other countries, partly in response to labor unrest.
The Occupational Safety and Health Act of 1970 heralded a new era in the history of public efforts to protect workers from harm on the job. This Act established for the first time a nationwide, federal program to protect almost the entire work force from job-related death, injury and illness. Secretary of Labor James Hodgson, who had helped shape the law, termed it "the most significant legislative achievement" for workers in a decade.1 Hodgson's first step was to establish within the Labor Department, effective April 28, 1971, a special agency, the Occupational Safety and Health Administration (OSHA) to administer the Act. Building on the Bureau of Labor Standards as a nucleus, the new agency took on the difficult task of creating from scratch a program that would meet the legislative intent of the Act.

The seeds for safer workplaces through improving knowledge were sown at the beginning of the 20th century. Back then, the Bureau of Labor Statistics fielded its first full-scale survey of safety and health conditions in American workplaces, with its 1912 study of industrial accidents in the iron and steel industry. Paralleling its interest in worker safety, the Bureau also sponsored the pioneering work of industrial hygienists, such as Dr. Alice Hamilton's early 20th century research on lead poisoning in the workplace. Other BLS studies of individual industries and safety and health topics followed, but it was not until the late 1930's that injury recordkeeping was sufficiently uniform to permit the collection of nationwide work injury data. 

Once the American Standard Method of Measuring and Recording Work Injury Experience (the Z16.1 standard) was accepted by employers and statistical agencies, the BLS launched an annual nationwide survey of work injuries that resulted in death, permanent impairment, or temporary disability (unable to perform a regularly established job beyond the day of injury). Spanning three decades, these surveys proved useful in measuring and monitoring injury frequency and severity.  However, they had some major limitations:   first, the work injury data were compiled only from employers who volunteered to record and report that information; second, only disabling injuries defined in the Z16.1 standard were counted. Thus, numerous work injuries that required medical treatment but did not result in a full day away from work were excluded from survey estimates, as were, with few exceptions, occupational illnesses. These and other limitations eventually were addressed in a major piece of safety legislation passed by the Congress in the waning days of 1970. 

The Occupational Safety and Health Act of 1970 was passed to ensure "so far as possible every working man and woman in the nation safe and healthful-working conditions and to preserve our human resources" (PL 91-596, 1970). As a result of this legislation, the Occupational Safety and Health Administration (OSHA) were created under the assistant secretary of labor for occupational safety and health to enforce the regulations established by the 1970 act. Very specific language in the act gave an indication that Congress recognized statistics on workplace injuries and diseases were essential to an effective national program of prevention. The act, among other things, directed the Secretary of Labor to issue regulations to require employers to maintain records on workplace injuries and illnesses. The Secretary of Labor was also directed to compile accurate statistics on occupational injuries and illnesses and to make periodic reports on such occurrences. 

UNSAFE CONDITIONS VERSES UNSAFE ACTS
UNSAFE CONDITIONS: These are:

i. Technical;

ii. Mechanical;

iii. Physical;

iv. Defective machines;

v. Damaged electrical cables;

vi. Worn out hosting ropes.
 The above conditions are responsible for causing 15% accidents but 85% of accidents are caused by man.

UNSAFE ACTS: These are:

i. Negligence. 

ii. Foolhardiness.

iii. Ignorance.

AIMS OF OCCUPATIONAL SAFETY AND HEALTH: Occupational health should aim at: 

1. the promotion and maintenance of the highest degree of physical, 

2. mental and social well-being of workers in all occupations; 

3. the prevention amongst workers of departures from health caused by their working conditions; 

4. the protection of workers in their employment from risks resulting from factors adverse to health; 

5. the placing and maintenance of the worker in an occupational environment adapted to his physiological and psychological capabilities; and, 

6.  Summarizing, the adaptation of work to man and of each man to his job.

"The main focus in occupational health is on three different objectives: 
1. the maintenance and promotion of workers’ health and working capacity; 
2. the improvement of working environment and work to become conducive to safety and health and 
3. Development of work organizations and working cultures in a direction which supports health and safety at work and in doing so also promotes a positive social climate and smooth operation and may enhance productivity of the undertakings. 
The concept of working culture is intended in this context to mean a reflection of the essential value systems adopted by the undertaking concerned. Such a culture is reflected in practice in the:

1.  managerial systems, 
2. personnel policy, 
3. principles for participation, 
4. training policies and quality management of the undertaking."

OBJECTIVES OF OCCUPATIONAL SAFETY AND HEALTH: The principal objectives of occupational safety and health are:
iv. To prevent occurrence of occupational diseases and injuries

v. To minimize the progression of any disease or injury and to enable the party concerned to use maximally the residual capacities.

vi. To promote optimum health and well being of the worker.
The overall concept of occupational safety and health services is to reduce the amount of time lost from work and consequently increasing production.
FUNCTIONS OF OCCUPATIONAL SAFETY AND HEALTH SERVICES
ix. To provide medical care for the sick worker and first aid or emergency treatment for accident victim.

x. To conduct pre-placement medical examinations of new workers.

xi. To conduct periodical medical examination of workers especially those exposed to occupational hazards and those whose fitness, the health and safety of others depend.

xii. To assess fitness for work after illness or injury and help with rehabilitation and settlement of those workers who are not able to follow their former work.

xiii. To undertake counseling to help workers with health problems and educate management and workers on health and safety practices.

xiv. To be aware of special work problems and to protect the the health of the vulnerable groups such as women, young persons and casual workers.

xv. To inspect the workplace from time to time and give advice to management and workers on health and safety practices. 
xvi. To collect statistics and periodical review of health conditions in the undertaking.
MONITORING AND EVALUATION OF WORK ENVIRONMENT

HAZARDS AND THEIR CONTROL
In Occupational Health and Safety, there are four [4] basic classes of environmental Hazards or agents which can cause deleterious effects on human health and comfort in work places.

These are:

1. Chemical hazards.

2. Physical hazards.

3. Biological hazards.

4. Psycho-social factors.

1) CHEMICAL HAZARDS: These arise from excessive air-borne concentrations of;

1. Dust.
2. Gases.
3. Vapors.
4. Fumes and mists. 

2) PHYSICAL HAZARDS: These broadly comprise:

i. energies and 
ii. climatic
i. ENERGIES: These comprise:

i. Noise

ii. Vibration

iii. Ionizing radiation

iv. Light

v. Electricity

vi. Ultra-violet and infra-red rays

ii.CLIMATICS: These comprise:

1. Low and high temperatures

2. Low and high humidity

3. Low and high pressure

4. Air velocities

3) BIOLOGICAL HAZARDS: These include:
i. Viruses

ii. Bacteria

iii. Fungi

iv. Insects etc

4) PSYCHOLOGICAL FACTORS: These include:

i. Fatigue

ii. Stress

iii. Strain

iv. Alcoholism

v. Inter-personal relationship at work

vi. Shift work

vii. Insecurity etc

MODES OF INPUT [INTAKEROUTES]:

1) INHALATION: Inhalation of contaminated air is by far the most important route of entry for chemical substances which are usually suspended in air as dust, vapou, mist or fume. These are carried into the body through inspiration. 
Not all inhaled air is absorbed into the blood. Very fine air-borne particles are excluded by being trapped in mucus lining the air passages.

2) INGESTION: Normally people do not knowingly eat or drink harmful chemicals. Toxic compounds may be absorbed from the gastro-intestinal tract into the blood because of poor personal hygiene, eating and smoking in work areas where chemicals are handled.

3) ABSORPTION THROUGH THE SKIN: 

i. PERVASION: certain toxic chemicals are capable of passing through the   

                intact skin into the underlying tissues and blood-stream without               

                                  apparently causing change in the skin itself.

This route of absorption is particularly for organo-metallic compounds       

such as Tetraethyl lead and organic-solvents either through accidental     

exposure or washing.  

ii. FORCEFUL BREACH OF SKIN OR TINY PUNCTURE will carry      

               substances or micro-organisms through the skin-barrier.

iii. SURFACE PENETRATION: certain substances or micro-organisms     

pass into the epidermis but not through it and cause damage such as    

dermatitis without causing any damage to deeper tissues.

                  iv. IRRADIATION: This is the process of exposing the body to ionizing    

radiation and non-ionizing radiation. 
UNIT 4

OCCUPATIONAL HYGIENE
 In the field of Occupational Hygiene, the word “Hygiene” is defined as the “science of preservation of health.” Consequently, the term  

“Occupational hygiene” would mean preservation of health while at work.
In practice, however, the term “Occupational Hygiene” means the identification, measurement, and control of air contaminants and other phenomena such as noise and radiation which would otherwise have unacceptable, adverse effects on the health of people exposed to them while at work. Occupational Hygiene is concerned with the monitoring and control of the working Environment for the purpose of ensuring that the contaminants are kept to as low a level as is reasonable practicable ie below the exposure limit. It is generally defined as the art and science dedicated to the:

i. Anticipation,

ii. Recognition,

iii. Communication and control of environmental stressors in, or arising from, the work place that may result in injury. Illness, impairment, or affect the well being of workers and members of the community. These stressors are divided into the following categories:

f. biological,

g. chemical,

h. physical,

i. ergonomics, and 

j. psychosocial

The British Occupational hygiene Society [BOHS] define that “Occupational Hygiene is about prevention of ill health from work, through recognizing, evaluating and controlling risks.

The International Occupational Hygiene Association [IOHA] refers to Occupational hygiene as discipline of anticipating, recognizing, evaluating, and controlling health hazards in the working environment with the objective of protecting worker health and well being and safeguarding the community at large.

Environmental Hygiene addresses similar issues to Occupational Hygiene, but likely to be about broad industry or broad issues affecting the local community, broader society, region or country.

The profession of Occupational Hygiene uses strict and rigorous scientific methodology and often requires professional experience in determining the potential for hazard, exposure or risk in workplace and environmental studies.

This aspect of Occupational Hygiene is often referred to as the ‘Art’ of Occupational Hygiene and is used in a similar sense to the ‘art’ of medicine. Infact, Occupational Hygiene is both an aspect of preventive medicine, in that its goal is to prevent industrial diseases, and risk management, risk assessment and industrial safety, in that it also seeks ‘safe’ systems, procedures or methods applied in the workplace or to the environment.

 In the field of Occupational Hygiene, the word “Hygiene” is defined as the “science of preservation of health.” Consequently, the term  

“Occupational hygiene” would mean preservation of health while at work.

In practice, however, the term “Occupational Hygiene” means the identification, measurement, and control of air contaminants and other phenomena such as noise and radiation which would otherwise have unacceptable, adverse effects on the health of people exposed to them while at work. Occupational Hygiene is concerned with the monitoring and control of the working Environment for the purpose of ensuring that the contaminants are kept to as low a level as is reasonable practicable i.e. below the exposure limit. This involves hygiene limits which are also called hygiene standards or permissible levels or control limits. They include Threshold Limit Values [TLV],

THRESHOLD LIMIT VALUES [TLV]: is defined as air-borne concentrations of substances and represent conditions under which it is believed that nearly all workers may be repeatedly exposed day after day without experiencing adverse effects. The TLVs are hygiene standards or limits which are developed by the American Conference of Governmental Industrial Hygienist [ACGIH] in an attempt to quantify “Safe” permissible levels of exposure to work-place chemicals.

The TLV list contains 600 substances and is updated on an annual basis with changes incorporated through a formal notice procedure whereby the chemical and its proposed TLV are included in the list of intended changes for a period of two years.

If no information is provided during the two year period that persuades the committee to change the recommendation, it is then officially adopted. 

TLVs are established basing on the best available information from industrial experience and from experimental human and animals studies. The basis on which the values are established may differ from substance to substance. The major criteria which have been used to develop TLV list however are:

1. Effect of a substance on an organ or system

2. Irritation and

3. Narcosis and odor,

The air in working areas is always contaminated by gases, vapor, dust, e.t.c. If the concentration of the air contaminant exceeds admissible levels it can constitute a danger to health. Such dangers can be classified as:

1. Intolerable irritation,

2. Chronic or irreversible tissue change.

3. Narcosis which can increase accident proneness, impair self rescue or reduce work efficiency.

It would be safest to provide completely clean air in working areas but this is impossible in most places. The reduction of the concentration to tolerable levels is therefore recommended. It is assumed that below tolerable levels no significant adverse effect can occur. Because of wide variations in individual susceptibility, however, a small percentage of workers may experience discomfort from some substances at concentrations at or below the threshold limits while a smaller percentage may be affected more seriously by aggravation of pre-existing conditions or by development of an occupational illness. Thus the basis for TLVs is intended to be reasonable freedom from irritation, narcosis, nuisance or impairment of health for a majority of workers.

When measuring air contamination levels, it is important to note the following points concerning TLVs:

1) That, TLVs are not sharp dividing lines between “safe” and “dangerous” concentrations. That is, there is no safety margin.

2) That, the best working practice is to reduce concentrations of all contaminants as far below TLV as is reasonably practicable.

3) That, the application of any TLV in relation to particular circumstances should be interpreted by a trained Occupational hygienist.

4) That, the term TLV is a copy right trade mark of ACGIH and should therefore not be used to refer to other standards. And that since TLVs are updated annually, the most current “TLV Book-let” should always be used. Furthermore, when referencing an ACGIH value, the year of publication should always preface the value e.g. the 1980 TLV for Nitric oxide was 125 ppm.

5) That, TLVs are worked out for an 8hour day, home contaminants on clothing [like lead asbestos], or live near your work, you are likely to get more than recommended dose.

LIMITATION OF TLV
LEGISLA TION: Threshold limit values are only recommendations and should be used as guidelines for good work practice. That is, even where TLVs have been exceeded, there isn’t much legal power to force management to do anything. Thus they are like codes of practice because they won’t bring a conviction although they can support the case. 

There is uncertainty about the harm which the limits are intended to control. This problem was examined by Stokinger who in 1969 discussed the ACGIH’s 1968’s list of 414 substances. He found out that of these 49% were based on systemic effects on organs, or groups of organs, 40% on irritation, 5% on narcosis and 2% on odor. Thus, there is a range of harm to which TLVs relate.

There is restricted applicability of ACGIH limits in other countries e.g. certain substances listed by the ACGIH are prohibited in the UK by the carcinogenic substances regulation of 1967.

Note: The preface to the ACGIH TLV system is not intended for adoption by countries whose working conditions differ from those of the USA and where substances and processes differ.

TLVs are not constant. They change over time depending on new evidence. The most notable example of this is vinyl chloride used to make PVC plastics. The acute effects of vinyl chloride were identified in the 1930s as being primarily narcosis. To prevent such effects, during industrial use a TLV of 500ppm was set in 1962. After further research vinyl chloride was identified as affecting the liver, bones, and kidneys, and the adopted value (TLV) was lowered to 200ppm in 1971. In 1974, some American chemical workers died of a rare liver cancer [Angiosarcoma] which was traced to exposure to vinyl chloride, with the result that in 1978 the adopted value (ACGIH) was lowered to 5ppm.

Many TLVs are based on speculations, opinions and limited experimental work on Laboratory animals. That is, many chemicals are assessed on the basis of very little evidence. For example, styrene produced in thousands of tons per year was assessed on the basis of two experiments. One found that levels of 800ppm were ‘objectionable’ to guinea pigs. In other experiments nine human volunteers were exposed for up to 7 hours. Half showed mild temporary effects on behavior at 100ppm. On this basis, 100ppm was chosen as the workers could be exposed to for the rest of their working lives.

The ACGIH’s TLV system only gives the general definition of TLV and does not give qualification. For example, TLVs do not include requirements for labeling or other forms of warning descriptions of relevant symptoms of over exposure.

TYPES OF TLVs:

Threshold Limit Value-Time Weighted Average [TLV-TWA]

Threshold Limit Value-Short Term Exposure Limit TLV-STEL]

Threshold Limit Value-Ceiling [TLV-C]

THRESHOLD LIMIT VALUE-TIME WEGHTED AVERAGE [TLV-TWA]

Defined as the time average concentration for a normal 8 hour work day or a 4 hour work week to which nearly all workers may be repeatedly exposed day after day without adverse effects.

TLV-TWA is used as a guide in the control of health hazards. The TWA value may be obtained from the following formula:

TWA= [c1×t1] + [c2×t2] +………………………..
                      t1+t2
 c1, c2, c3=concentrations measured during respective sampling periods.

t1, t2, t3=duration of sampling periods.

Example: A person working on an 8 hour day shift was exposed to a 4 hours at 20ppm vapor and then for 4 hours at 10ppm. What is the TLV-TWA for this vapor?

TLV-TWA= [20×4] + [10×4]ppm
                                4+4
                  = [80+40]ppm

                           8

                 = [120]ppm

                         8

                = 15ppm.
In the case of significant overtime work, since the TLV-TWA limits are set to control the exposure of people working a normal 8 hour day, this value should be adjusted using the following:

TLV-TWA
Hours worked

Example: The TLV-TWA for Toluene is 100ppm.

For people working 10 hours a day an exposure concentration level = [100×8]ppm
                                                                                                                      10

                                                                                                              = 800ppm
                                                                                                                  10

                                                                                                              = 80ppm
THRESHOLD LIMIT VALUE-SHORT TERM EXPOSURE LIMIT [TLV-STEL]

Defined as the maximum air-borne concentration to which workers can be exposed continuously for a period of up to 15 minutes without suffering from:

i. irritation

ii. chronic or irreversible tissue change, or 

iii. .narcosis of sufficient degree to increase accident proneness, impair self rescue, or reduce work efficiency.

The TLV-STEL provides that not more than four (4) excursion per day should be permitted, that there should be at least 760 minutes between exposure periods, and that the daily TLV-TWA should not be exceeded. TLV-STEL should thus be considered maximum allowable concentration or absolute ceiling not to be exceeded at any time during the 15 minutes excursion period. TLV-STEL is not separate, independent exposure limit, but supplements the TWA limit and control acute effects.

THRESHOLD LIMIT VALUE-CEILING [TLV-C]

Defined as the concentration which should not exceed even instantaneously. 

It is used to control health hazards of substances which are predominantly fast acting and for which TLV-TWA is inappropriate. An example of such substances is the irritants.

TLVs are expressed as follows:

For gases and vapors as parts per million [ppm] i.e. parts of gas or vapor per million parts of air.

For fumes, mists and some dust as milligrams per cubic meter [mg/m3]

For other dusts, especially those containing silica as million particles per cubic meter.

For asbestos, the unit is fibers per square milliliter [fibers ml-2] or [fibers/ml-2] 

MAXIMUM ALLOWABLE CONCENTRATIONS [MACs]

In Russia, the hygiene [health] standards called Maximal Allowable Concentrations [MACs] are used. They are also defined as the “concentrations of gases, vapors and other substances encountered in the working environment such as in the case of daily exposure at work for eight hours throughout the entire work-life will not cause any disease or deviations from a normal state of health, either during the work itself or in the long term”. These represent maximum concentrations rather than time-weighted averages.

Recommendations for MACs are made to the ministry of Health by a scientific committee appointed by the government. If the ministry agrees with the recommended values, they become nationwide regulations.

U.S VERSES RUSSIAN STANDARDS

 The principal difference between the U.S and Russia in standard setting lies in the philosophical basis of toxilogic testing. In Russia, research has been strongly influenced by Pavlov, with greater emphasis being put on neurophysiologic changes in experimental animals as well as behavioral effects in human beings.

Another major difference lies in the requirement that for U.S. standards technology must be available that will permit achievement of recommended limits.

The practice of good Occupational hygiene involves the following sequence of operation for the assessment of the environment.

RECORGNITION AND IDENTIFICATION: of specific air contaminants:

i. Dusts

ii. Fumes

iii. Gases

iv. Vapors

v. Mists

N/B Recognition and identification is the first stage in the sequence. 

6) EVALUATION: 

a) MEASUREMENT: Once the contaminant has been identified, it is necessary to determine the extent of contamination. That is, determining the extent of the composition and concentrations of air contaminants so as to limit the exposure to levels that impose no serious threat to health during a normal working life.

b) INTERPRETATION OF RESULTS: Measured levels of contamination must be compared with existing hygiene standards [always assuming that there is such a standard applicable to the substance in question].In addition, the duration and frequency of exposure to the contaminant should be taken into account. Following this evaluation, a decision is made as to the actual degree of risks to workers involved.

2. CONTROL STRATEGY:  applied to determine the degree of risk.
NOISE AND SOUND

Noise is unwanted sound but judged subjectively.

Sound occurs in many media and so is noise e.g. air, liquid, solids, gases [not in a vacuum]. The source of sound is vibration. This vibration sets up some waves in the media through which sound travels. Sound waves spread uniformly in all directions in cycles, decreasing in amplitude as they move away from the source. The speed of sound is expressed in circles/sec. Frequency of sound is the number of times these circles are completed in seconds. The speed of sound is 344 meters/sec. in air.

SOURCES OF NOISE:

a) Air turbulence.

b) Mechanical vibration.

c) Impacts or percussions.

NOISE FREQUENCY: Noise frequency is expressed as circles/sec. It is measured in hertz [Hz]. The human ear can only perceive noise frequencies of from 20 Hz the lowest and 20 KHz the highest. Sound frequency the human ear can perceive is therefore 20Hz and 20 KHz. This is the ordinary perception range of noise.

NOISE ABSORPTION: This is the dissipation of air-borne energy into heat energy. It uses absorbent materials which reduce the reflection of noise e.g. silencers [mufflers].

NOISE INSULATION: This is the reduction of air-borne energy transmitted from one air space to another through a barrier.

LOUDNESS RECRUITMENT: This is a condition whereby soft sounds cannot be heard but loud sounds perceived as normal. 

DAMPING: This is used to deal with impact noise. It reduces the intensity of radiating noise 
TINITIS: This is ringing in the ear at the site of damage – the nerve fibers. It is reversible but recurs on further exposure.

ENGINEERINGCONTROLS: These depend on the sources and pathways of noise.

METHODS OF ENGINEERING NOISE CONTROL

These depend on the pathways of noise. It is one way to prevent occupational deafness. The idea is to make machines quite dealing with it at the design level.

Before starting a noise reduction on any machine, the following are to be considered:

1. The source of noise.

2. The path taken by the noise from source to the hearer.

WHY NOISE IS A CONCERN

a) It causes annoyance.

b) It interferes with work efficiency by masking communication between workers.

c) It causes accidents in working situations by masking warning signals.

d) . It damages ear-drums.

e) It causes stress and interferes with sleep patterns.

f) It reduces work out-put and affects workers morale.

g) It causes fatigue.

NOISE AND OCCUPATIONAL HEARING LOSS [DEAFNESS]
This is hearing loss or deafness caused by specific working conditions. Occupational hearing loss or deafness can be divided into the following classes:

1. Continuous – classified as pure.

2. Impulsive – classified as broad band.

3. Noise induced hearing loss or deafness

4. Deafness [hypoaccusis] due to cranial or crania-facial trauma.

5. Deafness [hypoacusis] due to barometric trauma of the middle ear.

CONTINUOUS [PURE] NOISE: It is that noise which continues for 8 hours in industrial exposure.

IMPULSIVE NOISE: This is short duration noise. It occurs at regular intervals or sporadically during a work shift.

CAUSES OF IMPULSIVE NOISE: These are:

1. Hammering.

2. Reverting’

3. Sudden explosion.

Impulsive noise is more injurious but works more effectively when noise was continuous.

Those exposed to impulsive noise complain of:

i. Deteriorating hearing.

ii. Inability to comprehend speech. They hear vowel sound better than consonants. 

iii. High pitched voices [children and women] are more difficult to hear.

iv. Ringing sounds, buzzing or clicking can be continuous or intermittent – making them unable to fall asleep or concentrate.

PREVENTION EFFECTS OF IMPULSIVE NOISE: This is done to protect the inner ear from hazardous noise levels by:

i. Measurements of noise levels and determining:

a) The characteristics of the intensity of the noise.

b) The frequency of the noise.

ii. Reduction of noise at source e.g. muffling the machine.

iii. Ear protectors e.g. ear plugs and muffs.

NOISE- INDUCED HEARING LOSS [N.I.L.] OR DEAFNESS: This results from trauma to the sensory hair cells in the cochlea. This is separated into:

1. ACOUSTIC TRAUMA: This is due to a single intense noise exposure and is usually followed by tinnitus [ringing in the ears] and shift in threshold hearing [limit below which stimulus causes no reaction]. It can result into:

a) Rapture of ear-drum.

b) Dislodgement of the osciles.

c) Damage of organ of corti.

The above changes are irreversible. The nature and the site of lesions are closely linked to the type of acoustic stimulus.

The severities of the lesions depend on the level of sound energy.

CHRONIC FORM OF NOISE - INDUCED HEARING LOSS [DEAFNESS]
This condition develops insidiously unnoticed. It has four developmental phases:

1. FIRST PHASE: This coincides with the first 10-20 days of noise exposure. The subject experiences:

a) Ringing in the ears at the end of work-shift.

b) A sensation of fullness in the ears.

c) Slight headache.

d) Feeling of tiredness and dizziness.

2. SECOND PHASE: Other than ringing in the ears, the only signs present are those which can be detected by audio-metric examination.

3. THIRD PHASE: The subject notices that he no longer has normal hearing. He can no longer hear the ticking of a clock, he can no longer pick all the components of conversation especially if there is background noise, he has to raise the volume of the radio or television to the complaint of his family.

4. FOURTH PHASE: The feeling of hearing insufficiency is manifested and type of conversation is difficult or difficult.

Any of these four phases may be accompanied by persistent tinnitus indicating impairment to the nerve structure of the cochlea. This aggravates the subject’s hearing but also severely disturbs his rests, sleep and well being.

ACUTE FORM OF NOISE INDUCED HEARING LOSS [DEAFNESS]

The effect of the damage is felt one year immediately after the burst of noise. The subject experiences piercing pain in the ears and a dazed sensation, hypo-acusis or complete deafness with continuining ringing in the ears and frequent bouts of vertigo [a reeling sensation: a feeling that you are about to fall-a sense of balance loss]. More frequently, the sequence persists and is due to more damage to the nerve structures.

The course of hearing damage is rapid change in pressure that occurs to the tympanic membrane and which may even affect the nerve structure of the organ of corti.

PRORESSIVE FORM OF NOISE-INDUCED HEARING LOSS [DEAFNESS]

It is widely accepted that noise-induced hearing loss stabilizes once the noise exposure has terminated except where there is aggravation attribute presbycousia [deafness due to old age]

SAFETY AND HEALTH MEASURES

Noise-induced hearing loss [deafness] is an irreversible and an incurable condition and can only be corrected to a small degree by hearing aids consequently, prevention is of primary importance. First signs are easily detectable by simple audiometric examination. It can be said that the basic principle for medical prevention is periodic examinations. This basic principle should be followed up by a series of environmental and organizational preventive measures required to remove the affected worker from hazardous work environment.

NON-AUDITORY EFFECTS OF NOISE

1. Speech interference.

2. Physiological effects such as:

a) Sleep

b) Stress reaction’

3. Behavioral effects – reduction of out-put and efficiency affect morale.

4. Annoyance due to subjective factors

5. Effects on efficiency by acting as detracting stimulus and may affect the physiological state of the individual.

6. Fatigue which may result from having to talk loudly or from the extra effort caused by misunderstandings. Many noisy occupations cause nervous irritability and strain.

7. Mental health effects which accelerate the development of a latent neurosis.
 TYPES OF OCCUPATIONAL HEARING LOSS [DEAFNESS]

1. Partial occupational hearing loss [deafness]l

2. Unilateral occupational hearing loss [deafness].

3. Bi-lateral occupational hearing loss [deafness]

CAUSES OF OCCUPATIONAL HEARING LOSS [DEAFNESS]

a) Conductive defects.

b) Sensory-neural defects.

c) Conductive and sensory-neural defects [mixed].

CONDUCTIVE HEARING LOSS [DEAFNESS]: This is due to dysfunction of the external year and middle year which impairs the passage of vibration of the inner ear.

CAUSES OF CONDUCTIVE HEARING LOSS:

i. Blunt or penetrating head injuries

ii. Thermal injuries.

SENSORY HEARING LOSS [DEAFNESS]: This is caused by deterioration of the cochlea due to loss of hair cells in the organ of corti.

CAUSES OF SENSORY HEARING LOSS [DEAFNESS]: 

i. Continuous exposure to noise above 85 dB (A).

ii. Blunt head injuries.

iii. Exposure to toxic substances.

PARMANENT HEARING LOSS [DEAFNESS]: This is related to:

i. The length of exposure.

ii. Intensity of noise.

iii. Genetic susceptibility.

N/B continuous exposure to noise above 85 dB (A) is potentially injurious to hearing.

TEMPORARY THRESHOLD SHIFT [TTS]: Exposure to intense noise for a short time e.g. noise of 90 dB (A) which causes a hearing loss reflected by an elevated threshold of audibility. Where this hearing loss is transitory, it is called temporary threshold shift.

The recovery from this condition depends on exposure time and noise level.

There are types of temporary threshold shifts:

1. PROLOGED TEMPORARY THRESHOLD SHIFT [PTTS]: This is a pathological hearing fatigue. This condition persists beyond 16 hours following termination of the auditory stimulus.

TTS2 and TTS16 are probably expressions at various levels of the state of the functional exhaustion which occurs at the peripheral hearing receptors owing to the inadequate energnization in relation to the level of stimulus.

2. PHYSIOLOGICAL TEMPORAY THRESHOLD SHIFT: This is a physiological hearing fatigue. It is measured 2 minutes after termination of noise exposure. It lasts less than 16 hours. If the functional exhaustion is kept within certain limit, on termination of exposure complete recovery is possible within a return to the base-line condition. But if the exhaustion is excessive with the recovery time being prolonged and noise exposure being repeated daily, there is no longer the possibility of recovery and slowly TTS is transformed into irreversible damage i.e. permanent threshold shift.

PARMANENT THRESHOLD SHIFT [PTS]: This results from permanent injury to the hair cells in the organ of corti. It is caused by exposure to cumulative, prolonged low level noise with inadequate recovery. Exposure to noise above 140 dB (A) may also cause P.T.S.

HEARING LOSS [DEAFNESS DUE TO TRAUMA: causes include: 

a) Blunt object head injuries e.g. blow on the head, road traffic accidents.

b) Penetrating object head injuries.

c) Falls, explosions, burns from chemical fires etc.

OTOTOXIC HEARING LOSS [DEAFNESS]: is caused by toxic substances affecting the cochlea.

OTHER CAUSES OF HEARING LOSS [DEAFNESS

PRESBYCUSIS: This is a slow and progressive deteriorating hearing loss associated with old age or hearing loss determined by age.

HEEDITARY SENSORY NEURALHEARING LOSS [DEAFNESS]

This is associated with family history and has very early onset.

METABOLIC DISORDERS PROGRESSIVE HEARING LOSS [DEAFNESS]

This associated with diseases such as:

a) Diabetes mellitus.

b. Thyroid dysfunction.

c. Renal failure.

d. Auto-immune diseases.

ASSESSMENT OF HEALTH HAZARDS

This is done in a noisy environment and it involves measurement of the workers exposure of noise intensity, exposure duration and sound pitch.

WHY WORK-ROOM NOISE IS MEASURED

Work-room noise from machine is the source of irritation, stress or can lead to hearing damage.

Noise is measured to:

a)  Determine whether or not medical measures are necessary to control the worker’s exposure.

b) Identify the main source of noise. 

This enables areas to be designated hearing conservation areas in which it is unwise to enter without wearing suitable protection.

	Age
	Approximate loss [2000-6000Hz

	30 years
	5 dB

	40 years
	10 dB

	50 years
	15 dB

	60 years
	20 dB


HEARING PROTECTIVE EQUIPMENTS

These are:

i. Ear plugs.

ii. Ear muffs.

These equipments are meant to attenuate the noise levels entering the ears of the wearer.

RECOMMENDED STANDARDS FOR NOISE EXPOSURE

i. 85 dB (A) – 8 hrs

ii. 88dB (A) – 4 hrs

iii. 92 dB (A) – 2 hrs

iv. 94 dB (A) – 1 hr

MEDICAL INTERVENTIONS: These are designed to give early warnings so as to allow protection for the vulnerable. Medical examination should be carried out on workers before and during employment.

PRE-EMPLOYMENT MEDICAL EXAMINATION: These are routine exercises to determine the physical and biological fitness of workers before they are engaged.

PRE-PLACEMENT MEDICAL EXAMINATION: This determines the workers capability to work in a particular area.

AUDIOMETRY: This is a medical examination done to determine the hearing acuity of an individual.

INDUSTRIAL AUDIOMETRY: this is air conduction test to determine monaural hearing threshold levels of pure tones.

OBJECTIVES OF INDUSTRIAL AUDIOMETRY

1. To obtain a base-line audiogram to determine hearing ability at the employment.

2. Have records of employee’s hearing acuity.

3. Determine effectiveness of noise control measures.

4. Have record of significant hearing threshold shift in exposed employees.

5. Comply with government policy.

6. Base-line audiometry is performed on employees exposed to noise levels of 80 dB (A) for an 8 hour shift. 

7. Monitoring audiometry is performed on employees exposed noise levels of 85 dB (A) for 8 hours.

SOUND MEASURING INSTRUMENTS

a) Sound level meters.

b) Frequency band analyzers.

c) Noise dose meters.

HEARING CONSERVATION PROGRAME

It is aimed at preventing hearing loss of those exposed in their work environments. It should be implemented whenever noise exposure levels exceed recommended standards or capable of causing hearing loss on continuous exposure.

The reason for setting up hearing conservation program may be one of the following:

a) Inventory purposes [surveys to Identify exposed workers].

b) Monitoring surveys [to establish the extent of exposure].

c) Health needs [to institute audiometric testing program for exposed workers].

d) Provide appropriate personal hearing defenders.

e) Offer educational programs’

f) Ensure that appropriate and qualified staffs are engaged in all facets of the program.

g) Policy requirement.

h) Complaints from those exposed.

i) Sport evaluation.

j) Media reports.

k) Manual information.

VIBRATION
This is the means by which energy is passed through air as pressure waves. It is accomplished by resilient mountings to reduce noise by acting as vibration breaks.

Common isolators consist of steel springs, flexible materials such as rubber or cork.

TYPES OF VIBRATIONS: these are:

Local vibration.


Transport vibration

Whole-body vibration


                                                        Technical vibration

TRANSPORT VIBRATION: This is from vehicles etc.

TECHNICAL VIBRATION: this is from stationery machines.

Vibration is measured in velocity – rm2 and the instrument used is called transducer or vibration meter.

EFFECTS OF VIBRATION:

a) Stress.

b) Fatigue.

c) Reduced work out-put.

d) Physiological disorders – damage of the receptors of the CNS.

CONTROLMEASURES OF VIBRATION:

a. Cushion the machines.

b. Substitute the machines.

c. Properly balance forces of the machines.

d. Personal protective clothing.

e. Automation of machines.

SUMARY OF CONTROL MEASURES:

a. Technical.

b. Organizational means.

c. Prophylactic and Therapeutic means.

MONITORING AND EVALUATION OF WORK ENVIRONMENT

HAZARDS AND THEIR CONTROL

Monitoring is a systematic, continuous or repetitive health related activity designed to lead if necessary to corrective actions.

The environment has to be assessed in terms which express the dose of the hazardous agent absorbed by the worker. It involves sampling which should be representative as far as possible of conditions through a working shift, choosing the right instruments and analytic methods and finally inter prating the results.

Environmental monitoring is aimed at providing information necessary for design of effective environmental controls such as engineering controls and proper work practices to prevent exposure to excessive concentrations of contaminants. Such monitoring must be continued to determine adequacy of engineering controls and maintenance procedures.

TYPES OF MONITORING

1. AMBIENT MONITORING: This is measurement and assessment of agents at work-place and evaluation of ambient exposure and health risk compared to an appropriate reference [TLV].

2. BIOLOGICAL MONITORING: This is measurement and assessment of work-place agents or their metabolites either in tissues, secretions, excreta, expired air, nails, hair, or any combination of these to evaluate exposure and health risk compared to an appropriate reference. It enables detection of contaminants into the body of a worker.

Examples of Biological measurements are:

URINE: tested for:

i.  lead (pb) in workers in lead industry,

ii. workers in cadmium industry  

BLOOD: tested for:

a) Heavy metals, pb, Hg, Cd, and Cobalt.

b) Carbon monoxide exposure eg carboxyhaemoglobin. 

c) Aromatic compounds eg b benzene, toluene, ethyl benzene, trichloroethene which causes metabolites such as trichloroethanol.

HAIR AND NAILS: Exposure to mercury and arsenic.

FAT: Exposure to polychlorinated biphenyls [PCBs]. They are not easily biodegradable and persist in adipose tissues. They are present in industrial transformers and cause chloracne and liver damage.

BREATH: tested for:

a) Detection of alcohol.

b) Detection of :

iv. Benzene

v. Toluene

vi. CO

vii. Ethyl benzene e.t.c

ADVANTAGES OF BIOLOGICAL MONITORING OVER ENVIRONMENTAL MONITORING [AIR SAMPLING]

a) In the case of agents such as Lead [pb] or mercury [Hg] which have long biological half-life, [The time required for something to fall to half its initial value in particular, the time for half the atoms in a radioactive substance to disintegrate] that is take a long time to be metabolized or excreted, biological assay gives a more reliable measurement of exposure than air sample.

b) Biological monitoring take is into account absorption through the skin and gastro-intestinal tract and effects of work-load [breathing rate and depth] and exposure outside the work-place.
c) It identifies those susceptible to specific type of work.
3. HEALTH SURVEILLANCE: Periodic-medico-physiological examinations of workers [exposed] with the objective of protecting health and preventing occupationally related disease.

ROLES OF MONITORING:
1. Determine ambient concentrations in relation to an established legal standards or consensus guide-line.

2. Determine relationship if any, between the concentrations of agents at the work-place and the health of the worker.

3. Ensuring the effectiveness of control measures.

4. Evaluate need for controls in the vicinity of specific emission sources.

5. Indicate trends in relation to an improvement or deterioration at the work-place.

6. Provide a historical record.

In Occupational Health and Safety, there are four [4] basic classes of environmental Hazards or agents which can cause deleterious effects on human health and comfort in work places.

These are:

1. Chemical hazards.

2. Physical hazards.

3. Biological hazards.

4. Psycho-social factors.

1) CHEMICAL HAZARDS: These arise from excessive air-borne concentrations of;

5. Dust.

6. Gases.

7. Vapors.

8. Fumes and mists. 

2) PHYSICAL HAZARDS: These broadly comprise:

i. energies and 

ii. climatic

i. ENERGIES: These comprise:

vii. Noise

viii. Vibration

ix. Ionizing radiation

x. Light

xi. Electricity

xii. Ultra-violet and infra-red rays

ii.CLIMATICS: These comprise:

5. Low and high temperatures

6. Low and high humidity

7. Low and high pressure

8. Air velocities

3) BIOLOGICAL HAZARDS: These include:

i. Viruses

ii. Bacteria

iii. Fungi

iv. Insects etc

4) PSYCHOLOGICAL FACTORS: These include:

viii. Fatigue

ix. Stress

x. Strain

xi. Alcoholism

xii. Inter-personal relationship at work

xiii. Shift work

xiv. Insecurity etc

MODES OF INPUT [INTAKE ROUTES]:

1) INHALATION: Inhalation of contaminated air is by far the most important route of entry for chemical substances which are usually suspended in air as dust, vapou, mist or fume. These are carried into the body through inspiration. 

Not all inhaled air is absorbed into the blood. Very fine air-borne particles are excluded by being trapped in mucus lining the air passages.

2) INGESTION: Normally people do not knowingly eat or drink harmful chemicals. Toxic compounds may be absorbed from the gastro-intestinal tract into the blood because of poor personal hygiene, eating and smoking in work areas where chemicals are handled.

3) ABSORPTION THROUGH THE SKIN: 

i. PERVASION: certain toxic chemicals are capable of passing through the   

                intact skin into the underlying tissues and blood-stream without               

                                  apparently causing change in the skin itself.

This route of absorption is particularly for organo-metallic compounds       

such as Tetraethyl lead and organic-solvents either through accidental     

exposure or washing.  

ii. FORCEFUL BREACH OF SKIN OR TINY PUNCTURE will carry        substances or micro-organisms through the skin-barrier.

iii. SURFACE PENETRATION: certain substances or micro-organisms     pass into the epidermis but not through it and cause damage such as    dermatitis without causing any damage to deeper tissues.

                  iv. IRRADIATION: This is the process of exposing the body to ionizing radiation and non-ionizing radiation. 

1) RECORGNITION AND IDENTIFICATION: of specific air contaminants:

i. Dusts

ii. Fumes

iii. Gases

iv. Vapors

v. Mists

N/B Recognition and identification is the first stage in the sequence. 

2) EVALUATION: 

a) MEASUREMENT: Once the contaminant has been identified, it is necessary to determine the extent of contamination. That is, determining the extent of the composition and concentrations of air contaminants so as to limit the exposure to levels that impose no serious threat to health during a normal working life.

INTERPRETATION OF RESULTS: Measured levels of contamination must be compared with existing hygiene standards [always assuming that there is such a standard applicable to the substance in question].In addition, the duration and frequency of exposure to the contaminant should be taken into account. Following this evaluation, a decision is made as to the actual degree of risks to workers involved.
 MONITORING AND EVALUATION OF WORK ENVIRONMENT

HAZARDS AND THEIR CONTROL

Monitoring is a systematic, continuous or repetitive health related activity designed to lead if necessary to corrective actions.

The environment has to be assessed in terms which express the dose of the hazardous agent absorbed by the worker. It involves sampling which should be representative as far as possible of conditions through a working shift, choosing the right instruments and analytic methods and finally inter prating the results.

Environmental monitoring is aimed at providing information necessary for design of effective environmental controls such as engineering controls and proper work practices to prevent exposure to excessive concentrations of contaminants. Such monitoring must be continued to determine adequacy of engineering controls and maintenance procedures.

TYPES OF AIR CONTAMINANTS [CLASSES OF TOXIC SUBSTANCES]

Contamination [introduction of disease germs or infectious materials into or on normally sterile objects] or pollution [state of making impure or defiling] in the working environment can be created by the presence of:

1. Dust

2. Gasses

3. Vapors

4. Fumes or

5. Mist.

Such air contaminants that occur at work place are dependent upon the raw material used and the process employed. The air contaminants may, however, be divided into two broad groups depending upon their physical characteristics.   

1. GASSES: are fluids that occupy the entire space of an enclosure. They can be liquefied only by the combined effect of increased pressure and decreased temperature. Many industrial processes utilize or produce gas, often under pressure. Leaks may occur around joints, valves, or through piping and access covers when opened release gas to the atmosphere, hence, suitable precautions have to be taken to contain these gases and their presence monitored. 

2. VAPOURS: are gaseous forms of substances which are normally liquid at normal temperature and pressure e.g. Trichloroethylene, Methanol etc. That is they are evaporation products of solvents most of which have narcotic effect acting upon central nervous system slowing down nerve responses. Gases and vapors that are not water- soluble but are soluble or are reactive in other agents can be absorbed in a suitable solvent. Vapors and gases which are neither soluble nor reactive may be collected on adsorbents e.g. activated charcoal or silica gel.
3. PARTICULATE MATTER: Particulates may be divided into Solids and liquids groups.

i. SOLID GROUP: There are three categories based on particle size and method of evolution [origin].
1. DUSTS: are particulates formed from solid in-organic or organic materials by mechanical process such as grinding, crushing, blasting, drilling and pulverizing [reduce to powder or dust].Dust particles range from approximately 0.1 to 1000 micrometers [mm]. Dust settles under gravity. Fortunately most dust is harmless but in sufficient concentrations it can cause discomfort and unpleasantness.
2. NUINSANCE DUST: is dust which is in sufficient concentration to cause discomfort and unpleasantness. However, some dusts are distinctly harmful giving rise to: chronic lung disease 

- asthma 

- bronchitis e.t.c.

i. FUMES: are generally the smallest particulate matter [small solid particles] formed from condensation of  gaseous state e.g. from volatilized metals by submilationand [to vaporized a solid substance by heat and condense it again without liquefying for purification] then condensation.  Fumes range in size from   approximately 0.01 to 1micrometre [mm]. They can flocculate and coalesce [to fuse] e.g. cadmium fume.

ii. SMOKE: refers to air-borne particulate resulting from the combustion of organic matter. The particles range in size from approximately 0.01 to 2 micrometers. 
iii.  LIQUID GROUP: In this group included are mists. Mists are liquid particles produced by atomization [reducing liquids to a fine spray] or condensation of from gaseous state. They range from approximately 0.5 to 500 micrometers. For example, Oil mists from coolants on machinery operations, paint mist from spray painting and plating.
Note: Dust particles and other particulates are generally classified as respirable and no-respirable. Those that are deposited in the lungs are said to be respirable, while those that are so large that cannot enter the lungs and those that are removed in the upper respiratory passages are considered non-respirable.
ENVIRONMENTAL MONITORING: The working environment has to be assessed in terms which express the dose of the hazardous agent absorbed by the worker. The assessment involves sampling which should be representative as far as possible of conditions throughout a working shift; choosing the right instruments and analytic methods; and finally interpreting the results.
The environmental monitoring is normally aimed at providing information necessary for design of effective environmental controls such as engineering controls and proper work practices to prevent exposure to excessive concentrations of the contaminants. Such monitoring must be continued to determine adequacy of engineering controls and maintenance procedures.

STRATEGY FOR REPRESENTATIVE QUATITATIVE SURVEY OBJECTIVES

1. To provide a basis on which unsatisfactory or unsafe conditions can be detected and the sources identified.

2. To assist design controls.

3. To provide a chronicle of changes in operational conditions.

4. To provide a basis for correlating disease or injury with exposure to specific stresses.

5. To verify and assess the suppression of contaminants by methods designed to do so.

6. To document compliance with safety and health regulations.

The objectives can be condensed into two major categories:

i. Sampling for industrial safety and health engineering, surveillance testing or control.

ii. Sampling for safety and health research or epidemiological purposes.

QUESTIONS FOR IMPLEMENTING THE CORRECT STRATEGY

1. Where samples should be obtained?

2. Whose work-area should be sampled?

3. For how long should samples be taken?

4. How many samples are needed?

5. Over what period of work activity samples should be taken?

6. How should the samples be taken?

SEQUENCE OF IDENTIFYING ENVIRONMENTAL CANTAMINANTS

1. Recognition and identification: is the first stage in the sequence.

2. Measurement: of the extent of contamination once the contaminant has been identified. This in occupational hygiene is called Environmental monitoring.
N/B Environmental monitoring is the process of determining the composition and concentrations of air contaminants so as to limit exposure to levels that impose no serious threats to safety and health during a normal working life time.

3. Evaluation: of levels of contaminants to compare with existing hygiene standards such as exposure limits [control limits and TLV]. Following evaluation and decision is made as to the actual degree of risk to workers involved, this degree will determine the control strategy to be applied.

4. Control: is the last of the four stages of occupational hygiene practice. Many approaches are available depending on the severity and nature of the problem.

POINTS TO CONSIDER WHEN CHOOSING STRATEGY TO MEASURE FOR AN 8 HOURS TIME WEIGHTED AVERAGE [TWA] STANDARDS

a) Availability and cost of sampling equipments.

b) Availability and cost of sample analytical facilities.

c) Availability and cost of personnel to carry out the sampling.

d) Location of employees and work operations.

e) Intra-day and inter-day exposure variations.

f) Precision and accuracy of sampling and analytical methods.

g) Number of samples needed to attain the required accuracy of the exposure measurements.
AIR SAMPLING TECHNIQUES

Measurement of air-borne contaminants involves taking air samples. Air sampling can be undertaken on either short-term or long-term or continuous basis.
Prior to carrying out any test of workroom air, there should be a thorough knowledge of the nature of the contaminants being incriminated and of other substances likely to be present in the atmosphere in order to make a proper choice of sampling method.
Samples must be taken to characterize the peak emissions during various portions of the entire process cycle, in addition to those taken to determine the average level. Air samples collected within an extremely short sample period may miss peak concentrations which may occur between tests.

Usually changes in concentrations will be less pronounced with gases and vapors than wit particles. However, marked concentration gradients can exist that may transient or relatively constant depending on the contaminant sources and their numbers. Therefore it would be most unrealistic to assume that the concentrations of air contamination exist uniformly throughout a room or area. 
GRAB, SNAP SAMPLING [INSTANTENOUS OR SHORT-TERM SAMPLING]

This is a technique used for following several phases of cyclic processes and for determining peak air-borne concentrations of brief durations. It requires very sensitive analytical methods as the quality of material trapped by this technique is small. Such brief samples are often referred to as instantaneous or grab or snap samples. These samples are usually obtained over a period of less than five minutes and are therefore certainly not sufficient to define the position of an entire work environment.
LONG-TERM [CONTINOUS] SAMPLING

This involves sampling of air for several minutes [more than five minutes]. It can take hours or a whole work shift. Results give average levels of contaminants.

Longer sampling are termed average or integrated sampling and are taken for periods in excess of five minutes and frequently as long as eight hours. 

Continuous sampling gives better indication of the average exposure over a period that represents a significant fraction of the daily or weekly exposure. Where there is a potential serious difficulty, particularly where materials are handled in large quantities, continuous monitoring of atmospheric concentrations is desirable.
Long-term or continuous sampling can be divided mainly into two:

 PERSONAL SAMPLING
In personal sampling, sampling air sampling may be carried out in the workers breathing zone. In personal sampling, the measuring instrument can be attached on the worker throughout the working shift to provide an integrated sample or alternatively, this may involve measuring concentrations in the breathing zone over carefully selected intervals that averaging the results and relating each measurement to the length of exposure for time-weighed average concentrations.
 STATIC OR AREA SAMPLING: This sampling done at a selected point or points in the work place. These points should be located in areas frequented by workers and areas where leakages of contaminants to the atmosphere are most likely to occur.
Obtaining satisfactory average exposure measurement during a particular time period is affected by changes from day shift to night shift, changes in process operations or daily changes in rate and direction of air movement or temperature. 

INSTRUMENTATION AND SAMPLING METHODS: In general, the instrumentation for measuring chemical air-borne contaminants may be summarized as follows:

1. GASSES AND VAPORS:
i. By use of approved calibrated field indicator tubes yielding direct readings;

ii. Collected in containers or adsorbed on charcoal for laboratory evaluation. The standard method for organic vapor is adsorption on charcoal and chromatographic instrument.
2. DUSTS:
i. May be collected by a personal air samples method, fractioned into respirable size by cyclone separator and the fraction weighed to determine the concentration. 

ii. May be collected on an open -face-filter and weighed.

iii. May be collected in an appropriate manner and counted.

3. FUMES AND MISTS:
i. May be absorbed and measured in the field.

ii. May be absorbed and evaluated in the laboratory.

iii. May be collected on filter media and analyzed in the laboratory.

In order to characterize the work environment accurately, both the volume of air samples and amount of contaminants in the samples must be determined. Accurate assessment of 

the amount of air and contaminants involves calibration of air metering equipments as well as the analytical procedure or instrument being used.
There are two broad classifications of air sampling methods:

1. Direct reading method.

2. Indirect reading method.

1. DIRECT READING METHOD: instruments and devices indicate the concentration of the substance during sampling or shortly thereafter without the necessity for chemical analysis.
2. INDIRECT READING METHOD: air is collected from the work place and sent to the laboratory for analysis. Direct reading instruments have a distinct advantage of being able to immediately pinpoint operations and plat locations where the highest exposures occur. Also, results are available immediately. The principal disadvantage is that instrumentation is generally large and heavy and cannot be worn by workers thus being limited for use to area sampling.

SELECTION: The selection of air sampling method or measurement device depends on the physical and chemical characteristics of the air contaminant; such factors must be considered as the particulate sizes involve:

i. Density, 
ii. Solubility,
iii. Vapor pressure, 
iv. Daw or sublimation point, 
v. Freezing point, 
vi. Chemical sensitivity, 
vii. Radiant energy absorption, 
viii. Thermal conductivity, and 
ix. Ionization potential in solutions. 
Other considerations are whether the presence of other substances interfere either with the collection of the contaminant under investigation or with the reliability of the analytical method. It may be necessary to collect simultaneously samples by different methods to determine the concentrations of the contaminants. Other factors to be considered in choice of a particular measurement device are:

1. Portability and ease of use

2. Efficiency

3. Sensitivity

4. Reliability under various conditions of field use

5. Availability

6. Information desired   
GAS AND VAPOR MEASUREMENT: Many gases and vapors can be sampled by devices that indicate the concentration of the substance during sampling or shortly thereafter without the necessity of chemical analysis.
 MEASUREMENT OF AIR-BORNE CONCENTRATION OF GAS: This is done by using a colorimetric detector tube. This instrument comprises hand operated suction pump [usually the bellows type] with a box of detector tubes. The detector tube is a glass tube sealed at both ends and filled with porous granules of an inert material such as silica gel. The granules are impregnated with a chemical reagent which changes color in the presence of contaminant gas. In order to detect and measure this contaminant the ends of the tube are broken and the tube is inserted in the tube holder in the sampling pump.
The correct volume of air is drawn through the tube according to the number of times the bellows are depressed and the resultant color stain indicates the presence of a contaminant. The actual concentration is determined by the length of stain which increases proportionally with the concentration. The hand pump must be kept in good repair and re-calibrated at frequent intervals to maintain its standard.
NOTE: This pump [the bellows type] is designated pass a measured volume of air -100 ml for an operating stroke. Therefore it is important to ensure that the correct tube is used with the pump for which it is designed, Also, care should be taken to ensure that a good seal is obtained between the tube and he pump.

Units of measurements are in pars per million [ppm], i.e. parts of gas or vapor per million parts of air.
This hand operated suction pump and stain detector tube method is very convenient as it provides an on the sport evaluation of atmospheric contamination. It is useful in work place or workroom for checking the general concentration of specific gas or vapor from time to time. It may also be useful in situations such as checking the concentration in an enclosed space or large empty vessel.  
POSSIBLE SOURCES OF ERROR IN OBTAINING ESTIMATES OF GAS OR VAPOR CONCENTRATIONS USING DRAEGER [BELOWS TYPE PUMP]

1. Poor calibration of the sampling device

2. Faulty seal between the detector tube and the pump suction orifice causing leakage.

3. Use of expire detector tube [deteriorate with time and have a shelf-life of two years if stored at normal room temperature.

4. Failure to follow the manufacture’s instructions. 

ADVANTAGES OF THE METHOD:
i. It is a quick simple and versatile method.

ii. Stain detectors tubes are available for a wide range of chemical contaminants.

iii. It gives instantaneous results.
iv. It is a relatively an economical method of measurement.

LIMITATIONS OF DREGER GAS AND VAPOR SAMPLING METHODS

1. The results obtained relate to the concentration of air contaminant.  Short term stain tubes do not either measure individual worker exposure or provide time weighted average concentrations.
2. Variations in contaminant levels throughout the work period or work cycle are difficult to monitor by this method.

3. Cross-sensitivity may be a problem since other chemicals will sometimes interfere with the stain tube reaction, for example, the presence of xylene will interfere with stain tubes calibrated for toluene. 

4. Stain tubes are not re-useable.

5. Random errors associated with this technique range up to +25% depending on the tube type.   

SAMPLING FOR GASES USING A BUBBLER

Some gases are not readily adsorbed by solids but dissolve in liquids or form chemical reactions with certain reagents when in contact. The method of introduction is to bubble the work-room air through the appropriate liquid [in which the gas is soluble] using a device called a bubbler. The device is called so because sampled air is introduced into it via a tube whose end is below the surface of the liquid thus the air is bubbled through it.
The time weighted average can be obtained by allowing the bubbling action to continue for a period of time.
EQUIPMENT REQUIRED

1. A bubbler 

2. A suction tube

3. A tripod stand 

4. Adhesive tape

5. A calibrated Rota meter 

6. Open face filter holder containing a glass fiber filter added to the entrance of the sampling train [used in dusty atmospheres]. 
CONNECTION AND OPERATION METHOD:

1. Connect the bubbler to the pump as shown in the sketch below. Note that the pump should be connected to the tube not in contact with the liquid.
2. At the sampling site, attach the assembly to the tripod stand by means of adhesive tape or other suitable means.

3. Start the pump at the preset rate of flow noting the time.

4. Using a calibrated flow meter, check and note the air flow rate passing through the train and repeat from time to time throughout the test.

5. At the end of the sampling period stop the pump and note the time.

6. Disconnect the tubing from the bubbler and seal its ends and label it. 

7. Analysis of the content of the bubbler should follow immediately as some chemicals change in a short period of time.
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CALCULATION: Take an example of a bubbler that has run for 20 minutes at a flow rate of 1.5 liter per minute in an atmosphere containing formaldehyde. The analyst reported that the sample contained 0.048 mg of formaldehyde. Determine the air-borne concentration.
SOLUTION: Total air-flow through the bubbler = 20×1.5

                                                                              = 30 liters.

                                   .
1000 liters = 1m3      .    .    30 liters = [30×1      ] m3
                                                                   100
                                                        = 0.03m3
Air-borne concentration of formaldehyde therefore = 0.048
                                                                                     0.03
                                                                                = 1.6 mgm-3
LIMITATIONS OF THIS TECHNIQUE

1. Bubblers can not be used for personal sampling as most of them require to be kept upright to prevent the reagent from spilling out. Their use is limited because workers wearing them will not be able to bend.

2. It is difficult to guarantee that all the gas passing through the bubbler will be absorbed as bubbling does not ensure 100% contact between the gas and the liquid. This problem can however be overcome if “Fritted Bubblers” are used.

    A fritted Bubbler has an out-let whose end is of porous glass and produces very    

     fine bubbles.
TO OBTAIN A PERSONAL SAMPLE FOR SOLVENT VAPOURS USING AN ADSOBENT TUBE

In order to obtain a time weighted average concentrations of an exposure of a worker for solvent vapors it is necessary to collect a representative sample of the air from his breathing zone over the period of exposure. This can be achieved by adsorbing the vapor on to the medium such as activated charcoal.
EQUIPMENT REQUIRED

1. A low flow rate pump 

2. An adsorbent tube

3. A tube holder with a length of plastic tubing to connect to the pump.

4. A calibrated rotameter and harness.

METHOD: Break the glass seal or remove the covers at each end of the tube packed with adsorbent and insert into a holder.
Attach the tube holder to the worker as close as his breathing zone as possible – the lapel, or clothing close to the collar-borne, being the most acceptable place. Place the pump in a convenient pocket or hang on the worker’s belt.

Turn on the pump and note the time of starting. 
Check the flow rate with a calibrated flow meter and note its value.

Note: From time to time during the operation check the flow rate using the rotameter.
At the end of the period stop the pump and note the time.

Remove the apparatus from the worker and place seals at the open ends of the adsorbent tubes and label the tubes for identification purposes.

Before analysis you should know the substances likely to be adsorbed on the medium and specify which substances are to be analyzed.
Note: In the Laboratory, the chemical contaminant(s) is/are removed [desorbed] by chemical or physical means followed by quantitative analysis often using gas-chromatographic technique to determine the weight of contaminant(s) adsorbed,
CALCULATION:

First determine how much air has passed through the tube [from the pump flow-rate ×sampling time]

Convert these results into cubic meters if the results are in millimeters per minute [ml/min.] multiply that value by the total number of number of minutes that elapsed during the sampling period and divide by 1000,0000.

Note: 1 liter= 1000 ml but 1000 liters =1ml3      .      1m3 =1000×1000=1000, 000ml.
                                                                         .      .

After the adsorbent has been analyzed the total amount of each vapor analyzed is given in milligrams [mg]. Divide the weigh by the total sampled volume to give concentration in mgm. 

EXAMPLE: A pump passing 5ml/minute -1 sampled for 6hours, 40 minutes using a charcoal adsorbing tube in a work place polluted with paint solvents. The analyst reported that the sample contained the following amounts of solvents:
1butanol

0.156mg xylene

0.298mg styrene

0.187mg.

Calculate the air-borne concentration of each.

SOLUTION

Total time of sampling= [60×6]+40=400 minutes.

Total air flow through tube at 5ml/minute-1 =5×400=2,000ml.

                                                                     = (2000) m3 

                                                                        (1,000.000)

                                                                   =0.002m3
CONCENTRATIONS

1 butanol= 0.156 =78mgm-3
                 0.002
Xylene= 0.298 =149mgm-3
              0.002

Styrene = 0.187 =93.5mgm-3
                0.002
Note:
This method is reliable, versatile and accurate being widely used by occupational hygienists in checking compliance with hygiene standards.
DIRECT READING INSTRUMENTS FOR GASES AND VAPORS

A wide range of instruments is used in the detection of gases and vapors. These devices make quantitative analysis giving a direct read out of contaminant level on meter, chart recorder on the display equipment.
For example, a portable infrared gas analyzer allows direct monitoring of gases and vapors in the work place. The principle used is that many gases and vapors will absorb infrared radiation and under standard conditions the amount of absorption is directly proportional to the concentration of the chemical contaminant. The instrument takes sample of air, detects the extent of interruption of an infrared beam and gives out aread-out of the results.
Note: before use, the instrument must be set up and calibrated for the particular chemical to be measured. This is an extremely versatile instrument because so many chemical substances absorb infrared radiation.

Direct monitoring is particularly useful where there is a need to have immediate readings of contaminant levels e.g. in the case of fast acting chemicals. Also periods of peak concentrations during the work cycle or work shift can be detected and this may be useful in determining a control strategy.
AIR-BORNE DUST MEASUREMENT

When determining the concentration of air-borne dust, it is important to understand what size of dust is to be measured as this influences the method of sampling.

MEASUREMENT OF TOTAL AIR-BORNE- DUST USING AN OPEN FACE-FILTER

This is the most basic air-borne dust measuring technique. It is used for obtaining a general total dust concentration in the breathing zone of a worker. The technique can be modified if a specific size range or type of dust is required to be collected and assessed. Such modification involves changing the type of filter and/or filter holder.
In this method, air to be sampled is drawn through a pre-weighed filter paper membrane by means of sampling pump capable of a flow-rate of 1.0-4.5 liters per minute. The filter can be part of a static sampler located at a suitable place in the work-room or it can be contained in a special holder attached to the person as close to the face as possible, usually fixed on the lapel or shoulder by a strap of harness and connected by tubing to the pump which is attached to the wearer’s belt. At the end of the sampling period, the filter is carefully removed using forceps and then weighed. The difference in weight represents the weight of dust collected.
CALCULATION

Determine the volume of air that has passed through the filter using the expression:

Volume of air= [flow-rate of pump in liters/minute × time taken in minutes] m3  
Note: If the flow rate has changed during the period, this calculation must be done for each change of rate and all the volumes added together.
To calculate the true weight gains of the filter proceed as follows:

Weight of the filter before exposure = X mg.

Weight of filter after exposure = X2 mg.
Weight of control filter before exposure = Z2 mg.

Weight of control filter after exposure = Z mg

Weight of dust on filter = [X2 – X1] – [Z2 – Z1] mg.

Concentration of dust in air in mgm-3 [mg/m3]

=      Weight of dust on filter
                                          Volume of air passed through the filter

Note: Filters used for dust sampling are available in diameters of 13, 25, 37, 47, 50, 55 millimeters and larger. The smaller filters are more commonly used for personal sampling and the larger ones for higher volume work. In order to achieve sufficient accuracy, it is important to weigh the filter to 0.01mg. 

POSSIBLE PROBLEMS

1. Filters may be contaminated either accidentally or deliberately by extraneous dust being allowed to come into contact with them. They must therefore be handled with forceps or tweezers.

2. The pump flow-rate may change unnoticed during the sampling period. If this happens an estimate should be made of the total flow based upon what flows have been noted and the resulting calculations will only be a rough estimate of the true dust concentration.
3. Filters may be damaged and as such must be discarded and that sample lost.

4.Filters can be over-loaded if the sampling rate is too high or if the dust concentration is very dense. If this is suspected, lower-flow-rate or shorter      

 sampling period should be adopted.

5. Over-loaded-filters can lose dust due to handling and transport.

DIRECT READING INSTRUMENTS FOR DETERMINING DUST CONCENTRATION

These are more bulky and are unsuitable for personal monitoring i.e. they are used to measure a working area rather than an individual. This involves direct reading of the dust concentration at any instant of time but may or may not give an average over a period of time. For their operation, they rely on one of the following physical principles – beta-rays absorption of a deposit of dust or a Mylar film or the oscillation frequency variation of a crystal of quartz when laden with dust.
Because of the variations of physical properties of dust, the instruments cannot be accurate for all types so they require careful calibration with the dust to be measured in a dust cloud known concentrations.

CALIBRATION

Calibration may be defined as the determination of the true values of the scale readings of an instrument. Accurate calibration of a sampling device is essential to the correct interpretation of an instrument indication. This is particularly important when a faulty calibration is an abnormally low in hazard evaluation ie it is very important to establish that an instrument responds properly to the substance that it is designed to sample. This is generally done by calibration procedures with standard concentrations of the substance of interest.
BIOLOGICAL MONITORING: Biological monitoring is the measurement of changes in composition of body fluids, tissues, or expired air in order to detect absorption of a contaminant into the body of a worker. Examples are the measurement of Lead in blood or in urine to determine excessive Lead absorption or the determination of phenol in urine for excessive benzene absorption. 
Biological monitoring has the following advantages over environmental monitoring [air sampling]:

In the case of agents such as Lead or Mercury which have long biological half-life, take a long time to be metabolized or excreted. 
Biological assay gives a more reliable measurement of exposure than an air sample.

Biological monitoring takes into account absorption through the skin and gastro-intestinal tract and effects of work-load [breathing rate and depth] and exposure outside work-place.

It identifies the susceptible worker.

Note: Environmental and biological monitoring should not be regarded as alternatives. They are complementary. Both are needed when dealing with newly recognized hazards for which dose/response relationships are not clearly defined or with diseases like byssinosis where the permissible limits does not protect susceptible persons. Biological assays, however, may be more reliable indicators of health risks than environmental measurements.
CONTROL MEASURES: Recognition of danger is an essential prerequisite for its control. The recognition makes the starting point in discussion about what action is required in order to bring the danger control. The strategies of approach in the control of occupational Health hazards are mainly three:
1. Essential strategies

2. Prerequisite strategies

3. Collateral strategies

ESSENTIAL STRATEGIES: These are strategies which are directed at danger and bring about its elimination, reduction or restriction. These essential strategies can further be classified into safe- place -strategies and safe-person-strategies.
SAFE-PLACE-STRATEGY:  This aims at controlling the work place. In safe-place-strategy, hazard is eradicated or reduced from:
1. Place of work or environment.

2. Plant and machinery.

3. Processess.

4. Materials and substances 

5. Ingres and egress to work-place.

6. Systems of work.

7. Storage, transport e.t.c.

SAFE-PERSON-STRATEGY: This aims at protecting the individual worker. It only protects those to whom it is directed. In safe-person-strategy, safeguard against risk is by:
1. Provision of personal protection.

2. Midical examination followed by

3. Removal of the individual from the exposure.
PREREQUISITE STRATEGY: These are strategies which are manifestly prerequisite for occupational health and safety, and which, in the absence of essential strategies, cannot in themselves control danger.

They include:

1, High level of managerial commitment;

2. Adequate provision of financial resources;

3. Information, instruction, supervision and involvement of work-people.

COLLETERAL STRATEGIES: Theses are strategies which exist in parallel to or alongside danger –directed-strategies but which have no effect on the danger.
Examples are:

1. Compensation;

2. Trade-unions; 
3. Mass-media. 

The above may be used to achieve the required standards.

In Occupational Hygiene, the following approaches are used to control exposures to toxic substances.

1. Substitution;

2. Limitation of release or prevention of built-up environmental contamination;

3. Limitation of contact between worker and toxic materials.

SUBSTITUTION: This involves changing process or modifying it or changing materials used in the process so that toxic substances are not used. For example, less toxic toluene may be adequate replacement benzene. 

LIMITATION OF RELEASE OR PREVENTION OF BUILT-UP ENVIROMENTAL CONTAMINATION

This involves use of:

1. Local –dust-ventilation;

2. Dilution ventilation;

3. General- room- ventilation;

4. Suppression of dust by wet methods;

5. Personal hygiene and good hose-keeping which are necessary for preventing spread of contaminants; 

6. Provision and use of adequate washing facilities to enhance personal hygiene;
7. Immediate clean-up of spillages;

8. Safe disposal of waste, and 

9. Regular cleaning of work-station to maintain good house-keeping.

LIMITATION OF CONTACT BETWEEN WORKER AND TOXIC MATERIAL

This involves use of:

1. Enclosures for isolating or limiting contact of worker with toxic materials or for preventing liberation of hazard into the working environment e.g. 

i. Dust enclosures 

ii. Paint sprays booths 

      Iii.Laboratory fume cupboards e.t.c.
2. Provision for personal protective equipment.

3. Reduced time for exposure.
INTRODUCTION TO LAW

It is a standard that regulates human behavior and conduct established through wishes of the people at a particular time and place or space. Law is dynamic in the sense that it is influenced by governments, economy, socio-cultural behavior through the collective wishes of the people e.g. homosexuality and suicide. 
LAW ESTABLISHING OCCUPATIONAL SAFETY AND HEALTH SERVICES: The act establishing Occupational Safety and Health services enacted in 1950, and was then known as Factory ordinance with the Britons as the first enforcement officers-known as factory inspectors.
Through the years, since 1950, this act underwent amendments, the first one being done in 1960, which changed the name from Factory ordinance to Factory act. 

The first African Factory inspectors under this act were appointed in 1963. Later it was realized that the act was restricting the inspectors only to places designated as factories and therefore in May, 1990, the second amendment changing Factory act to Factory and places of work Cap 514 Laws of Kenya was enacted. The 1990 amendment became necessary also because of the changing concepts of Occupational Safety and Health services and also because of the realization that not only the industrial worker or factory worker who is a worker but anybody who is engaged in some kind of activity every day.

DEFINATION OF LAW: 

       1. It is a set of rules used for the maintenance of order.

       2.   It is a standard that regulates human behavior and conduct established through      the wishes of the people at a particular time, place and pace.

3. Law is dynamic. It must be obeyed by everybody. It is dynamic in the sense that it is influenced by governments, economic status, and cultural behavior through the collective wishes of the people.

RATIO DECIDENTI: reason behind the decision. The actual binding part of the case.

ORBITA DICTUM: Circumstances of the case.

A TORT: It is an act or omission which is unauthorized by law and which infringes on some absolute right of another causing damage.

The act must not be authorized by law. The act must also touch on one’s absolute rights.

CAUSES OF DAMAGE: If an act is done on someone without injury- it is not a tort. There must be injury for it to qualify as tort, eg if your father is murdered. You, although there is an injury, you cannot claim it on you unless you are a representative of the deceased.

Law of reform act allows a person who is the representative to claim the damages.

AN ACT: This gives a right to one person and denies another the same right eg trespass, occupier.

Damage must be direct. There is no damage when it arises from a legal exercise of authority or lawful act except for negligence.

It is the courts that decide what is lawful and what is not lawful in the absence of written law.

Trespass is to a person, goods or land is entitled to damages. Non-monetary, non-proof damages such as false imprisonment are called “ACTIONABLE TORTS PERSE”. Their damages cannot be quantified immediately.

 MALICIOUS PERSECUTION: Malice must be proved.

SLANDER: Damage resulting from the talk must be proved.

NEGLEGENCE: Damage occasioned by the act or omission [negligence] must be proved. Negligence may either away some other tort is committed or it may be a independent tort. An action for negligence is based on breach of duty to take care. There must be a duty to take care of. 

To maintain such action, the plaintiff must prove:

1. That the defendant had a duty to take care of which was owed to him.

2. That there has been a breach of that duty.

3. That as a result the plaintiff has suffered.

CONTRIBUTORY NEGLEGENCE: This is applied where both parties allege negligence. The test is whose fault caused the wrong. If both parties were at fault to an extent, the total loss is shared between them proportionally to the blame. It is not necessary to show that negligence constituted a breach of duty to the defendant. It is sufficient to show lack of reasonable care by the plaintiff for his own safety. The injured man must mind his own safety.

[Case- E.A. Railways and harbors v/s Lalani]. Lalani rolling a trailer collided with a train and the railways sued. Lalani alleged contributory negligence and the court held that the negligence was contributory.

A scooter and motor bike collided and a man in the pigeon box of the motor-bike died. His kin sued both the scooter and motor-bike owners. The court held that 1st respondent pays ¾ and the 3rd respondent pays ¼.

NEGLEGENCE OF DUTY OF CARE

DONAGHUE v/s STEVENSON [1932]: A man bought from a retailer a bottle of ginger beer manufactured by the defendant. The man gave the bottle to his lady friend who became ill from drinking the contents of the bottle. The bottle contained the decomposed remains of a snail. The bottle was opaque so the noxious substance could not have been seen and discovered until the lady was refilling her glass. The consumer sued the manufacturer for negligence.

Held by the house of Lords that the manufacturer was liable to the consumer in negligence.

The consumer had no case of action in or contract against either the retailer or the manufacturer because it was not she who bought the bottle.

In this important case Lord Atkins laid down a broad definition of the duty of care :

1. You must take reasonable care to avoid acts or omission which you can reasonably foresee would likely to injure your neighbor.

2. Who then is my neighbor? The answer seems to to be persons who are closely and directly affected by my acts that I ought reasonably to have them in contemplation as being so affected when Ian directing my mind to the acts or omissions which are called to question.

The rule has been applied to manufacturers of food stuffs, clothing, hair dyes and similar matters. 

N/B A tort is not regarded in a breach of contract. If you are injured in a work or contract you cannot claim tort.

DEFENCE IN TORTS: You cannot claim damages where you volunteered knowing the risks eg foot-ball cricket etc.

MISTAKE: This is no defense in torts unless the mistake was instigated by malice.

INEVITABLE ACCIDENT: Not avoidable by all means or a precaution a reasonable man would have been expected to take.

NECESSITY:  If someone comes to rescue another and gets in trouble or in defense of the country or fire that is coming and is going to destroy something and you jump into another man’s land, he cannot accuse you for trespass.

STATUTORY AUTHORITY: Police, judges, prosecutors, unless there is excessive use of force

INDEMNITY: Where a person is employed by another to do something which is apparently right but later becomes illegal in tort. You can claim for indemnity from the one who authorized. He pays the whole amount.

[Adamson v/s Davis 1927] where an auctioneer sold some things after being given but belonged to to another person. The owner picked them and sued the buyer for conversion, the buyer sued the auctioneer and the auctioneer sued the person who gave him authority.

LOQUITOR[ RESIPSA DOCTRINE]- a plaintiff alleges that the defendant caused some damage and as a general rule it is alleged that the defendant caused some accident and the plaintiff says it could have happened if there was no negligence. The defendant takes the burden of defense to prove that the issue was out of his control or it could have happened to any other reasonable person given such circumstances.

RESIPSA-ROCTA DOCTRINE: It could not have happened without negligence.

[Case-Musuli Muhdin v/s Nazzor bin Seif 1960]. The passenger sued after rolling with a car of the defendant when it burst the rear tires. But the driver defended himself that he was not able to reasonable be in control. The appellant lost the case even after appealing.

INJUNCTION: An order which the court may give to restrain somebody from committing an illegal act or to command somebody to perform certain act.

TYPES OF INJUCTIONS:

1. Mandatory: Compels somebody to do something so as to stop the illegal act.

2. Prohibitory: Prevents somebody from doing certain act.

3. Perpetual: Continues its effect indefinitely.

ULTRA-VIRES DECLARATION: This a declaratory order to the effect that certain authority has exceeded the limits of its statutory powers- declaring action therefore voids.

ORDER OF MANDAMUS: This is Supreme Court order to compel a public authority to perform some specific duties imposed upon it by the statutes.

THE ORDER OF CERTIORARI: This is a Supreme Court order to withdraw a case from subordinate court for review and direction.

ORDER OF PROHIBITION: This is a supreme court order to [prevent an inferior court from exceeding its jurisdiction.

THE ORDER OF HABEAS CORPUS: This is an order requiring the body of a person restrained of liberty to be brought before a judge in the court so that the lawfulness of the restraint is determined.

OTHER PUPORSES OF LAW:
1. Protecting individual from the other or group of people or state and verse versa. This the basis of defined rights and privileges e.g. right of security, life, assembly, association, freedom of expression e.t.c.

2. Provide procedures to be followed in case of infringement.   

3. Provide uniformity of action and procedures.

4. Prohibits or curbs arbitrary actions.

5. Prevents errors in judgment.

6. Accumulates experiences through practice.

CRIME: An act or omission which is prohibited by written law and is punishable.

CHARACTERISTICS OF LAW

1. Represents the collective wishes of the people at the particular place and time.

2. It binds everybody and applies uniformly to everybody.

3. Usually it has a full backing of the government.

4. Provides procedures for administration of justice.

EXCEPTIONS:

1. Presidents;

2. Parliamentarians;

3. Trade unions;

3. Diplomats.

CLASSIFICATION OF LAW

1. BY ORIGIN:

Constutional Law setting up the state and gives functional powers;

Statutory Law: These are parliamentary acts written law.

Common law and equity: These are common sense borrowed heavily from English customs and behavior which have been presented and judged in courts and which have stood the test for common sense for a long time. Appeal discuss are called equity.

2. BY APPLICATION:

  i..PUBLIC LAW: where the state has interest.

ii.PRIVATE LAW: affecting individuals- contract law, law of tort [civil law].

iii.CIVIL LAW: court orders inform of:

 a. injunctions;

 b.payments of damages;

 c.specific court orders.

INTERNATIONAL LAW: applied between states or nations. It is not easily enforceable.

SOURCES OF LAW

1. Constitution-written law;

2. The statute-written law;

3. Customary Law-written;

4. Common Law-unwritten;

5. Borrowed law-exists in other countries;

6. Common law and equity-written;

7. Morals and human justice

8. Professional views.

LAW-BASE-LINE: Health law- nobody should injure the health of his neighbor.

MAJOR SOURCES OF LAW: These are contained in the constitution. The constitution shall have force of law throughout the republic of Kenya. If, any other law is inconsistent to the constitution, the constitution shall prevail and the other law shall be to the extent of its inconsistency be null and void.

It thus supreme law and another law should not contradict it. It allows itself to be amended.

THE STATUTE [LEGISLATION]: The source of the statute is parliament. One of the functions of parliament is is to make laws or legislate.

Parliament does this through direct legislation-bills [proposed law] already approved by cabinet are presented to parliament for processing into acts of parliament

Processing of bills in parliament involves:

1st. reading

2nd reading

Committee stage

Reporting stage

3rd
Presidential ascent

Act of Parliament.

1st READING: This notice to members of parliament and lasts 14 days.

2nd READING: This is a debate on the contents of the bill. It is called critical stage. If there is no agreement, it might be “killed,” if it passes it goes to committee stage then to reporting stage where changes are announced.

3rd READING:   The bill is passed. It is then given to the president for his assent.

INDIRECT LIGISLATION: This is delegated, it is a delegated legislation. It is any law made with express authority of the parliament. It is sometimes called subsidiary legislation e.g. rules, regulations, orders, by-laws, declarations, and statutory instruments. It is also authority given to specific competent bodies, ministries, corporations, law society of Kenya and local authorities.

Indirect legislations are inferior acts of parliament. If it is not consistent with the present act the inconsistency is ULTRA-VIRES and NULL and VOID. If it conflicts with the present act, the act takes precedence. Indirect legislations however are effective before they are passed[sanctioned] by parliament as long as they are approved by ministers.

REASONS FOR DELEGATION:

1. Time factor;

2. Competency in specific areas. 

An act of parliament once enacted:

1. affects everybody uniformly;

2. binds all the people and courts immediately;

3. It deals with the future not the past;

4. It does not discriminate

COMMON LAW EQUITY [COMMON SENSE LAW]

It is applicable in Kenyan courts. This is unwritten law which originated from ancient customs and usages in England and has been give the force of law. This is law that has been developed by judges on the basis of STARE-DECISIS.

EQUITY is judgments made by appeal from decisions of common -law -courts.

Common law does not apply in criminal cases. It only applies to civil wrongs or law of torts, sucession’contracts e.t.c

Civil wrongs apply to individuals and groups of people.

STARE-DECISIS mean I stand by the past judgment.

PRECIDENT [CASE – LAW]: It has been developed over the years from court judgments. It is developed locally outside the statute. It is therefore the decision of the court outside any written law e.g. Wambui Otieno v/s Umira Kager [1988]. The sides give the principle of law eg common law v/s customary law in evidence and matters of law. The precedents in Kenya are formulated on the basis of of court decisions on specific cases through the court hierarchy.

A higher court has authority over the lower court. A decision of the lower court is not binding over the higher court. A precedent works properly only if it has exhausted the lower court.

There are two essential elements used in case law:

1. Reliable law reports;

2. Hierchial court systems.    

  There are law reports in high courts and courts of appeal cases only. There are no law reports from subordinate courts. The lower courts cannot be quoted.

HIERARCHIAL COURT SYSTEMS

Rule of Supreme Court:

 1. Binds courts of inferior jurisdiction.

2. They are sometimes referred to as courts of coordinate jurisdiction;

3. Higher courts have jurisdiction to rule over lower court’s decision;

A decision of Kenyan Supreme Court therefore binds on every other court and outside the statute in the law whether it is right or wrong. Nothing except an act of parliament can change that decision. 

All other courts are bound by that decision. In similar cases it is therefore an authority in law at the highest level.

ADVANTAGES OF CASE LAW:

1. It promotes certainty

2. It allows for growth.

3. It contains many details.

DISADVANTAGES OF CASE LAW:

The decisions may be binding even when they are wrong.

Case law is bulky.

There may be some kind of artificiality – every judge wishing to make his own judgment or original decision. Some judges are reluctant to follow decisions of other judges of coordinate courts.

R.D.v/s DVS from Judge Lord Atkins

You must take reasonable care to avoid acts or omissions which you can reasonably foresee would be likely to injure your neighbor.

Who in law is being your neighbor?

The answer seems to be persons who are closely and directly affected by your acts and or omissions that you ought to reasonable have them in contemplation as being affected.

BYLTH v/s BIRMINGHAM WATER WORKS

Who is a reasonable man?

The omission to do something which a reasonable man, guided by consideration which ordinarily regulate the conduct of human affairs would do, or doing something which a prudent and a reasonable man would do.

One of the things that a reasonable, prudent man will not do is to inflict or permit the infliction of injury in circumstances in which he can reasonably foresee that such injury results directly from his conduct. Hence the element of reasonable foresight has to be taken into account in determining the relationship whether the defendant has infact been negligent just as much as it is taken in account in determining the relationship of parties as such as to give rise to any duty of care at all.

The defendant laid water pipes, but during an extremely cold winter a pipe burst and caused injury to the plaintiff.

Judgment held: The plaintiff claims failed as the defendant had not been negligent. There had been no omission to something which a reasonable man guided by those considerations which ordinarily regulate the conduct of human affairs would or doing something which a prudent and reasonable man would not do.

MASTER AND SERVANT:  The rule of law is that master is liable for torts committed by servant acting in the course of employment. The servant is also liable and is a joint tort actor with the master. But if the servant is completely innocent, he can indemnify the master Also, a master is liable for the tort act of his servant if the act even though expressly forbidden by the master was a mode of doing what the servant was employed to do eg matatu drivers.

But if the act done was quite outside the servant’s duty then the master is not liable.

Common law demands that employers take reasonable care to lay down reasonable safe systems of work.

[CASE- GENERAL CLEANING CONTRACTORS v/s CHRISMAS 1952]

Chrismas, the respondent was an employee of G.c.c. The G.c.c. had a cleaning method of window cills which Chrismas used but unfortunately a handle was left loose and as he was clinging he fell down with the window and sued the employer. It was held.

An employer has a duty to provide reasonable tools for his workers but his duty can be discharged if the employer buys his tools from reputable firm or manufacturer.

Lister reversed a lorry carelessly injuring his father. The father sued the company.  He recovered damages from the employer. But the employer sued the son for indemntion and recovered all that had been charged.

[STOREY v/s ASHEY – 1869]

The driver made a detour from authorized route to help a friend and caused injury. The master was not liable. The relationship of master and servant exists when master has power to direct the servant to what to do and how to do it.

OCCUPIER’S LIABILITY: An occupier of premises, fixed or movable structures such as vehicles has an obligation to see that people who enter or come upon such things are safe. Being in control of them he is in a better position to know and ought to have greater knowledge of their condition.

Section 3 of occupier’s liability act cap. 34[1967] provides that occupiers shall owe a special duty of care to persons and toward the property of persons which lawfully come into the premises.

SAFETY TECHNOLOGY

SAFETY: The state of being certain that adverse effects will not be caused by some agent under defined conditions. So safety technology can be in the form of a device designed to prevent injury or accidents.

It is going to include among other things:

1. Construction and demolition safety

2. Electrical safety

3. Fire and explosion safety

4. Machinery safety

5. Plant safety

INTRODUCTION: Construction is one of the major industries of the world hence in all countries. It is known to have made many achievements in re-building areas devasted by both natural and manmade disasters, new buildings- domestic and commercial, providing power services and communications. Despite new technologies, of mechanization and automations, construction remains a major labor-intensive industry.

It employs between 20-30% of every country’s population. The continuous growth and activity of this industry has a heavy penalty to pay i.e. many fatal accidents occurs, lost-time accidents which exceed those in the manufacturing industry are common.

PRINCIPLES TO BE CONSIDERED IN CONSTRUCTION INDUSTRY

1. SITE INVESTIGATION: basic methods of systematic data collection to assist in designing and construction should be observed. This investigation includes soil investigations, soil assessments [the classification of someone or something with respect to its worth] and testing [An examination of the characteristics of something].

2. SITE PLANNING AND LAY-OUT: This is necessary because major accidents on site are: 

a) Falls of persons

b) Collusion between workers and materials and equipments.

This is because poorly planned and untidy sites. All sites should therefore:

i. Be fenced to keep off unauthorized persons and the general public.

ii. Have safe access and good visibility of machinery on site.

iii. Have safe access of workers to place of work i.e. roads, walk-ways, gang-ways [A temporary passageway of planks (as over mud on a building site)], and runs [A regular trip], stair-cases, ladders and scaffoldings. 

iv. Have the edge protections at open sites, gang –way floors, stair-cases and landings [An intermediate platform in a staircase].

v. Have adequate lighting if work is to be done after dark.

vi. Have good storage of materials, equipments on the site.

vii. Keep the site clean by collection and disposal of wastes.

3. DESIGN AND LAY-OUT: Handling of materials both manually and mechanically has to be examined while designing the lay-out of the site. You should take note of:

a) Paths of materials and flow of wastes 

b) Material storage

c) Adequate handling spaces

d) Traffic routes

4. EXCAVATION: Accidents in excavation are caused by:

a) Trapping and burying of workers in excavations due to collapse of sides

b) Striking and injuring of workers by falling materials in the excavation

c) Falling of workers in the excavation

d) Vehicles and other equipments driven or erected too close to the excavation

e) Asphyxiation and poisoning caused by fumes dust in or entering the excavation.
PREVENTION OF EXCAVATION ACCIDENTS: This involves:
iii. Sides of excavation or trench should be should be slopping to a safe angle or repose [usually 45⁰].
iv. Be supported by timber work or other suitable means to prevent collapse. Such supports depend on the type of excavation, the nature of the ground and the water conditions.
v. Shearing or adequate timber work should be erected.

vi. Weekly inspection of excavation to be done by a competent person before work begins.

vii. Stop-blocks to be provided to prevent vehicles being driven near the excavation.
viii. Provide safe means of access and egress to those working in excavation [ladders etc incase of flooding].
ix. Provide adequate lighting.
x. Rescue procedures must be planned in advance and known to all workers.
5. UNDER-GROUND SERVICES: Master plan of the area to be obtained to facilitate knowledge of existing under-ground services eg electricity, water, saver gas pipes etc.
ELECTRICAL HAZARDS AND SAFETY
The hazards in this case are the ones which result from electricity because we mostly use it as a source of power for lighting, heating and many other operations. It is definitely very important in our daily use but it can be quite dangerous if misused.

HAZARDS

SHOCK:

1. AC affects the rhythm of the heart and can cause death.

2. DC causes bad burns.

FIRE: a result of overloading conductors or arc [Electrical conduction through a gas in an applied electric field] across bad connectors i.e. plugs and sockets. Sparks in inflammable environment eg dusty or solvent vapors.

BURNS: 

i. On the surface of flash from flash or arc.

ii. Internally from radio frequency.

MEANS OF PROTECTION

a) FUSES:

i. They should be of high rapture capacity [HRC] cartridge type.

ii. Capacity should be below limit of current carrying ability of conductor or equipment. 

iii. Protects the equipment rather than the operator.

b) CIRCUIT BREAKER:

i. Similar function to fuse.

ii. Overload cut-out be set to trip below limit of current carrying ability of equipment or conductor

iii. Easy to reset after tripping.

iv. Protects equipment rather than the operator.

c) EARTH LEAKAGE CIRCUIT BREAKER:
i. Sensitive to difference in currents in conductor.

ii. Detects minute leakage to earth and trips circuit breaker.

iii. Protects operator from shock to earth but not across conductors.

d) EARTH WIRE:

i. Ensures metal parts of equipment cannot become electrically charged.

ii. Connection to actual earth must be solid and without switches.

e) DOUBLE INSULLATION:

i. Applies to portable tools of 240 volts. 

ii. Contains two layers of insulation between charged parts and outer casing.

iii. Double insulated tools can be used without earth.

SOME APPLICATIONS
PRECAUTION IN OPERATING MACHINES:

i. Each machine must have its own isolating switch.

ii. Power supplies should be conduited.

iii. Machines must be earthed either by separate wire inside or outside conduit or through solid conduit with direct link to earth.conecion.

iv. If flexible conduit is used, provide a separate earth wire a cross flexible portion.

v. Damaged flexible conduit must be replaced.

vi. Provision of start/stop control and emergency stop buttons is a must.

vii. Before carrying out maintenance, repair, setting or close inspection work on machine, lock-off isolator with padlock.

MACHINE CONTROLS:

i. Start button is green in color and recessed panel.

ii. Stop button is red and should stand proud of panel.

iii. Emergency stop button is red with mushroom head. It must be within easy reach of operator.

iv. In large machines, button positions should easily identifiable in case of emergency.

v. They should be effective and regular check-up should be carried out.

vi. They should be in a strong box.

INTERLOCK SWITCHES: The types recommended are:

i. Limit switch wit positive action of make and break.

ii. Captive key switch-Unimaz G.W. switch.

iii. Key exchange switch –Lowe and Fletcher or castell switch.

FLAMABLE ATMOSPHERES
i. Present the risk of ignition causing fire or explosion.

ii. The extent or area of flammable zone should be established.

iii. All switch gear and motors must be flameproof, of sound construction or fully ventilated from outside the flammable zone. 

iv. Control cubicle door must be air tight and kept closed.

v. Ideally, position controls outside flammable zone.

PORTABLE TOOLS

i. They should have proper plug.

ii. Condition of lead should be checked regularly and replaced if damaged.

iii. They should not be used in wet environment.

iv. Use the correct fuses in the plugs.

v. If 240 v0lts – either earth casing or use double insulated tools.

                         -  Should not be used inside metal vessel unless earthed.

                        -  Supply should be fitted with current sensitive earth leakage circuit        

                            breaker.

vi. If 110 volts – apply precautions as for 240 volts

vii. If 55 volts, tap neutral conductor to earth.

PORTABLE LAMPS

i. The bulb must be enclosed in a wire screen.

ii. The lead must have proper plug correctly connected.

iii. The plug must be correctly fused.

iv. Lead must be examined regularly and replaced if damaged..

v. The cable must be securely clamped in plug and lamp without separate conductors being exposed.

vi. They should be of low voltage ie 24 to 55 volts.

vii. If it is 240 volts they should;

a) Have current sensitive earth leakage circuit breaker protection.

b) Must not be used inside metal vessels.

c) Must not be used in wet or damp areas.

d) Metal parts of the lamp must be earthed.

FAULTS IN LEADS REQUIRING REPLACEMENT

i. Cut sheath.

ii. Kinked cables.

iii. Exposed individual conductors.

iv. Overhead or burnt insulation.

v. Pinching cable where it has been trapped.

vi. Insulation corroded or gone hard.

LIGHTING

i. Should through fuse distribution board.

ii. Correct fuses should be used.

iii. Fuses should be clearly identified.

iv. Broken bulbs with exposed wires must be replaced immediately by authorized electrician only.

v. Flickering tubes can be dangerous and should be replaced.

vi. Wire from ceiling, fittings should be securely clamped to support clamp weight.

vii. In damp or wet areas, weather-proof fittings should be used.

viii. Intensity of light should be the latest IES standards.

SWITCH GEAR

i. Should be identified with machine.

ii. Should be within reach for operating.

iii. Must have clear space in front, approximately 2’ 6”.

iv. Access to switch gear must be unobstructed.

v. Should be in good condition.

vi. Should have no exposed current carrying parts.

vii. Should be fitted with correct and proper fuses.

FORK LIFT TRUCKS

i. Power from batteries should be at voltage of up to 72 volts.

ii. Should have high current to give power required.

iii. Battery leads must be in good conditions with sound insulation.

iv. Lead should pass through grommets [Fastener consisting of a metal ring] in battery and not bear metal.

v. Trucks should have correct fuses.

vi. Battery charging should be in well ventilated area.

vii. During charging, the battery the area should be well ventilated.

viii. During charging, batteries should be uncovered or have perforated non-metallic cover.

ix. Terminals should have protective non-conducting covers.

x. Chargers should be switched off before disconnections are affected.

STATIC

a) Risks involved:

· Can ignite flammable vapors.

· Gives shock which can throw person off balance and cause injury.

b) Causes: 

· Static occurs when two surfaces are separated or parted.

· Paper web leaves reel or guide roller.

· In office walking across man-made fiber carpet.

· Solvents being poured from one can to another.

c) Elimination:

· Provide adequate earth connections.

· Keep atmosphere damp.

· Ionized air to neutralize from;

i. High voltage device.

ii. Radioactive strip.

iii. Blown ionizing air from radioactive source

GENERAL WIRING INSTALLATIONS

i. Insulation should in good condition.

ii. Cables should be contained in conduits or trunking.

iii. Wiring should look neat.

iv. Temporary wiring should be properly secured and supported..

v. Electrical connections and junctions must be fully covered.

vi. Replace cables with insulation that is hardened or corroded.

vii. On old wiring extra circuit added may result in overloading of conductors.

viii. Wires should not pass across gangways clear of pedestrians and vehicles and properly supported..

ix. Conductors must not trail across the floor.

FIRE SAFETY: For fire to occur three factors should be involved:

a) Fuel –material 

b) Supported of combustion- oxygen.

c) Certain minimum temperature- heat.

Therefore to prevent combustion i.e. fire occurrence, three methods must be applied:

i. Limit the supply of fuel.

ii. Limit the supply of oxygen.

iii. Cool the fire to a temperature below the minimum necessary to support combustion.

For electrical fires, the following fire extinguishers are the most suitable:

i. Co2 .

ii. Dry powder.

iii. Carbon-Tetrachloride.

iv. Methyl Bromide.               Quite effective.

Note: fires may be caused by gases, and dust due to various reasons:

a) Gas Leak: It may ignite and form a large flame.

b) Gas may escape freely and form local toxic or explosive mixture with air. If the above happen shut off the supply system or extinguish it by water fog or by Co2.

c)            Sparks – due to static electricity may be a hazard whenever there are      concentrations of inflammable vapors, dust.
Static electricity is generated friction. To avoid sparks all feeds to mills should be provided with magnetic separators.

Chemicals may also be a source of fires. It is important to note that to eliminate fire occurrence first and foremost is to ensure that the causes that might start fire are completely removed from the environment. Alternatively, proper housekeeping, housekeeping which includes storage of inflammable materials are kept in fire resistant stores. Fire fighting appliances, should be easily accessible incase of small fire to avoid spreading.

All personnel should be well trained in fire fighting and the appliances should be well maintained. 
MACHINERY HAZARDS

.

MACHINERY HAZARDS: Occupational accident is in simple terms unplanned event or occurrence that may result into bodily injury or loss of damage to property. 

Mostly machinery hazards are caused by machine when they are in motion. The types of accidents due to machinery in motion are varied because of the vast range of machinery that is in common use. However, some of the main categories of risks are mentioned below: 
1. ROTARY MOTION

a) Shafts, spindle, chucks lead screw bars

b) Projection and apertures

c) Fan blades, chain wheels, gear wheels, fly wheels.

d) Mixers and beater arms, spiked cylinders carding surfaces cages in centrifuge machines.

e) Gear wheels mixing rolls, rolling mills.

f) Spoked hand wheels or flies wheels.

g) Power transmission belt and pulley, a chain and chain wheel etc.

2. RECIPROCATING MOTIONS:

a) Power press

b) Garment press closure.

c) Spot welding machine.

d) Platen printing machine.

e) Traversing motion of machinery and others.

3. ROTATING MOTION:

a) Mechanisms on the slide of some flat bed printing machines.

b) Some textile machine.

4. OSCILLATING  MOTIONS:

a) Arms of open arm tensioning pulleys.

b) Metal being fed into horizontal two roll mill [person drawn in]

c) Fabric being fed into laundry calendar [person being drawn in]

d) Bursting of an abrasive wheel.

e) Metal being thrown out eg spark coming from a welding press, ejection of work piece.
GUARDING AND OPERATION OF MACHINERY

GENERAL PRINCIPLES
PREAMBLE: the factories and Industrial undertaking [Guarding and operations of Machinery] regulations 1976 state that proprietors of factories must effectively guard dangerous parts of every piece of machinery, and plant which is driven by mechanical power. It is important to appreciate that effective guarding in cooperated at the design stage of a machine at the design stage is cheaper. Modification after the machine has been introduced may be technically difficult or even impracticable.
Particular attention should therefore be paid to the design, construction, installation and maintenance of guards provided for points of operation.

Proper guarding can ensure safe operations at all times and gives confidence to operatives. Guards which are properly designed, installed and maintained can help to increase the production capacity of the machine.
The regulations require that even dangerous part of a machine must be effectively guarded by any one of the following types or methods or by a combination of them:

a) A fixed guard,

b) An interlocking guard,

c) An automatic guard,

d) A trp guard,

e) A two-hand control device.
FIXED GUARD: Afixed guard is designed to prevent access to dangerous parts for which it is provided. Such a guard has no moving parts associated with or dependent upon the machine on which it is fitted.

This guard is used on prime movers, transmission machinery and points of operation where feeding material and withdrawing of components are achieved mechanically or by means of specially designed aid. 

INTERLOCKING GUARDS
PROTECTIVE CLOTHING AND RESPIRATORY PROTECTION

The first step in protecting a person is to select the right equipment for the job. 

When selecting equipment, accurate recognition of the hazard is most important. For instance, in selecting head protection the hazard must first of all be correctly defined e.g.: 1. .Are the objects likely to hit the helmet sharp or blunt? 

2. Is the head protector fitting?

3. Is there a likelihood of the wearer falling and hitting his head?

4. Is there a risk of coming in contact with electrical power lines or hot metal splash?

5. Is the neck at risk? 

Protective clothing and equipment is very widely used in industry and one might say widely misused. The reason for this misuse is that the effect the equipment and clothing has on the wearer tends to be inadequately understood. Any item of protective clothing or equipment can be looked at as a barrier between the environment and the wearer. This barrier has the obvious function of protecting the wearer from some unpleasant aspects of the environment, a function which is normally, but not always understood. The protective barriers also interfere with transfer of heat and water vapor from the wearer to the environment, however, and it diminishes sensory perception and mobility. As a result the wearer has to pay a penalty in terms of discomfort and reduced job efficiency.

It has been said that protective clothing and equipment should be the last line of defense or the last resort.

Perhaps a best concept is that protective clothing and equipment should be used as part of integrated engineering approach to control of the micro- environment surrounding the body which is about 5cm of air around the body. Viewed in this way, it is easy to see many of the advantages of protective clothing and equipment.

Protective clothing and equipment are necessary requirements because there are many occupational hazards which for technical reasons can’t be effectively controlled by general plant and environmental measures. So such measures are supplemented by personal protection.

Personal protective equipments should not be looked upon as a simple cheap substitute for environmental control.

Personal protection is a term used to encompass protective clothing as well as appliances or equipments designed to protect against dirty conditions or work injury when worn. It is mainly used to keep the user healthy and safe. They are used only when their control measures are impossible. It should therefore be the last control measure to be considered. In exceptional cases they are combined with engineering controls.

THE ADVANTAGES: Include:

1. Cost effectiveness in that it can be much cheaper to achieve a desired degree of micro-environmental control using it. 

2. It can be used as a tool to enable work to be done that cannot be done without it eg glove which enables a hot dish to be removed from an oven.     

3. It can be an amenity in that the clothing protects the workers’ personal clothing and stops him from getting dirty. 

4. The speed at which it can be brought to bear on an environmental problem eg respirators can be brought and deployed literally within hours whilst design and installation of exhaust ventilation systems takes months. 

5. It can be used to lower exposure levels below those which can be achieved with, conventional engineering.

When dealing with hazardous conditions, control procedures should have a back-up systems in cooperated in them in other words the environment al control system should have adequate redundancy built into it to take care of failure of part of the system. Protective clothing and equipment can provide this redundancy at reasonable cost eg self rescuer carried by coal miners. If there is failure of the primary safety systems, the self securer provides back.

THE CONCEPT OF LAST RESORT: If a worker is to be protected, it is important that the equipment is sufficient, reliable and effective when used. With respiratory protection for example, it is very difficult to know if the respiratory is infact providing the required degree of protection once a person is wearing it. We can only be adequately sure of protection being achieved if the chances of the system malfunctioning are extremely small and if a malfunction is immediately obvious to the wearer.

INFORMATION: For effective protective clothing and equipment to be chosen, information to the line of managers or anybody involved in achieving health and safety working conditions is important. Information is required:

1. on materials being used.

2. Their health hazards.

3. Physical properties

4. Mode of entry into the body 

5. How to measure air borne levels and environment al standards.

6. Relevant legislations to be consulted and codes of practice which may not only cover the degree of protection to be provided but the backup facilities required in terms of changing rooms and cleaning.

7. Information is required on the range of equipment or clothing available in dealing with particular situations with performance specifications, cost and relevant standards. The importance of access to information cannot be overemphasized.

THE NOMINAL PROTECTION FACTOR [NPF]

It is obvious that most equipment cannot provide complete protection against environmental contaminants. Some dusts will penetrate through a filter; some gas will leak in through exhaust valves. It is therefore, very important to know exactly how much protection is provide by a particular item of equipment and the concept of a nominal protection factor is used to indicate the protection provided by equipment.

The basic idea is that respiratory protection only acts as an attenuator of the contaminant due to the fact that leaks are going to be present.

Nominal protection factor is used for selection of respiratory equipments.

It is the ratio of the concentration of the contaminant present in the ambient atmosphere to the calculated concentration within the face-piece when the respiratory protection is being worn.

It is the degree by which the respirator is expected to reduce the hazard.

npf=Concentration of contaminant in Ambient atmosphere
Calculated concentration in the face-piece
For example, a nominal protection factor of 20 means that only 1/20 of the contaminant outside the respirator finds its way into the wearer’s breathing zone [into the face-piece].

Some of this contaminant passes through the filter medium and the remainder through leakage pathways around the periphery of the face-piece.

The npfs are derived from tests in which samples are taken from within the face-piece of respiratory protection worn in the test chamber in which known concentrations or respirable size particles or gases are operated.

N/B Selection of respiratory protection is based on three items:

1. Knowledge of the type of contaminants.

2. Concentration of the contaminant in the atmosphere.

3. The hygiene limit of that contaminant [TLV].

The more efficient the filter or the higher the NPF of a respirator, the more sensitive it is to leakage.                                                                                                                                      

DEGREE OF PROTECTION: This will not be achieved in practice unless:

1. The fit of personal protection should comply with the International and the national standards.

2. The equipment is cleaned and maintained.

3. Those involve in the scheme receive training.

4. The scheme is monitored.

5. Its effectiveness in the job performance is assessed.

6. Management is committed to the scheme

7. The equipment is compatible with any other personal protection which has to be used at the same time.

8. The equipment is worn at all times during the entire exposure period.

ASSESSING PERSONAL PROTECTION SCHEMES

QUESTIONS TO ASK:

1. Why is personal being used to control the danger rather than making the work place safe?

2. Does the personal clothing provide adequate protection?

3. Does personal protection provide the same degree of protection in practice – does it fit all members of the user population and is it worn all the time by people at risk?

4. What provision has been made for training all people involved with personal protection scheme?

5. Are written procedures available to explain the scheme.

6. What provision has been made for cleaning and maintaining the personal protection?

7. What provisions are in place for updating the personal protection scheme?

HOW TO GET THE COOPERATION OF WORKERS

1. Workers should be told the reason for wearing the equipment, how it is to be used and the possible damage to their health if it is not worn.

2. The equipment should be of the right fit and management should set an example by wearing protective equipment.

3. Where the work is particularly hazardous the wearing of the protective equipment can be made compulsory and a clause to that effect included in the contract agreement.

THE WEARER: When selecting protective equipment, it is customarily to define the performance specifications that must be met in relation to the to the contaminant and then identify the equipment available in the market which meets the specifications.
The need for breathing resistance performance specifications is immediately apparent as the wearer of poorly designed equipment soon starts gasping for air.

Clothing and equipment, however, should never be designed to produce heat stress of a magnitude which exceeds the recommendations of the W.H.O. [deep body temperatures of 38˚ C or a heart beat rate of 110 beats per minute] or the T.L.V. for heat stress recommended by the American Conference of Governmental Industrial Hygienists [A.C.G.I.H.]. 

The protective clothing and equipment are:

1. Protective devices;

2. Head protection-helmets/safety protection for the head;

3. Eye and face protection;

4. Hands and arm protection-gloves/elbow length protectors;

5. Foot and leg protection-safety boots;

6. Respiratory tract protection-breathing mask;

7. Ear protection;

8. Protective clothing;

9. Safety-belts and life-line.

These devices should routinely be inspected, cleaned, and laundered and replaced if necessary.

REQUIREMENTS OF PROTECTIVE GAMENTS: It should be:

1. Efficient in protecting the hazard;

2. Always worn when protection is needed;

3. Comfortable and easy fitting to the wearer;

4. Easily maintained, cleaned and replaced if worn out;

5. Strictly not taken home;

6. Generally not exchangeable;

7. Used only as last alternative.

SELECTION OF PERSONAL PROTECTIVE EQUIPMENT

KEY FACTORS TO BE CONSIDERED:
NATURE OF THE DANGER: including details of the hazard expected need to be known e.g. the type of acid [gloves], sound level and characteristics [noise].

PERFORMANCE DATA OF PERSONAL PROTECTIVE EQUIPMENT: on:

The ability of the equipment of the equipment to protect against a particular danger/hazard. This is often provided by the manfacturer’sand they should be of either national or international standards e.g. in case of noise, the data should show the average attenuation of sound which will be provided.

ACCEPTABLE LEVELS FOR EXPOSURE TO DANGERS

For some dangers, acceptable level is zero e.g.:

1. Exposure to potent carcinogen;

2. Exposure of the eye to projectile impacts;

3. Exposure of the skin to caustic solutions.

N/B: the hygiene limits [TLV] may be used as the acceptable levels for other dangers e.g. protection of hearing against exposures to noise or eyes to laser radiation.  

HEAD PROTECTION: is required for those working in construction industries, mines, motorcyclists and security guards. It prevents impact and penetrating injuries to the skull. This is achieved by wearing safety helmet consisting of a shell made of metal or reinforced plastic supported adjustable inner lining.

Simple caps the hair from dirt and liquids. They can also protect long hair from being caught in moving machinery parts, protecting materials and food from falling hair.

HEARING PROTECTION: Is used in high level noise work places to reduce the incidences of hearing loss. There are three types of ear protection devices available in the market:

1. Ear muffs or defenders;

2. Glass down [ear inserters];

3. Ear plugs;

Others include helmet which is used for high levels of noise or where head protection is required at the same time.

1. EAR DEFENDERS [EAR MUFFS]: 

a) Cover the external ears.

b) They are easy to fix and remove.

c) They consist of two rigid cups held together by a head band. Sound absorbent materials [cushions] are used to seal between the cups and the sides of the head around the ears.

Unlike the ear-plugs, ear-muffs protect against intense noise at higher frequency.

2. GLASS DOWN [EAR INSERTERS]: They are cheap and provided it is used correctly it is efficient and comfortable.

3. EAR PLUGS:

 a) They are cheap and easy to use. 

b) They are inserted in the ear canal. 

c) They are made from glass-wool, plastic -coated –glass or polyurethane foam. 

d) They are disposable.

N/B: Re-usable ear-plugs are made from semi-rigid plastics or rubber.

DISADVANTAGES: Generally, hearing protectors prevent the user from hearing danger r signs, such as warning shouts from fellow workers, the noise of escaping gas and change in the rhythm or sound pitch of a running machine. The wearing of hearing protectors tend to reduce the wearer’s voice level by approximately 3 decibels. This reduces speech intelligibility. 

1. EAR DEFENDERS [EAR MUFFS]: In hot and dusty environments, they become uncomfortable and they may have to be matched to a helmet which is to be worn at the same time.

2. GLASS DOWN [EAR ISERTERS]: Difficult to insert correctly. 

3. EAR PLUGS: They can become unhygienic if no looked after properly. They also cause irritation of the user’s external auditory canals.

The re-usable ear-plugs require frequent washing.

Sound absorbent materials [cushions] of ear muffs need replacement frequently for they become less effective as they come in contact with natural hairs, oils, perspiration and hair-dressing.

N/B: In selecting ear protection, it is most important that attenuation of the device be matched to the noise to which a person is exposed in terms of loudness and frequency range.

EYE AND FACE PROTECTION: need to be protected against potential injuries like:

1. Flying objects;

2. Corrosive liquids;

3. Gases;

4. Radiations;

5. Irritant dust.
The hazard to which eyes are exposed must again be correctly identified.

The basic protective devices available are:

1. Goggles;

2. Spectacles;

3. Visors;

4. Face-masks;

5. Helmets;

6. Shields. 

The disadvantage e of most form of eye protection are:

1. Reduction in visual field;

2. Dirt;

3. Mist.

Where it is necessary to protect the whole face, more elaborate protection with helmets, hoods or face shield is required.     

EYE CUP GOGGLES OR A FULL-FACE-VISOR: Used to protect against irritant dust and chemical hazards.

The goggles should allow ventilation but prevent entrance of hazardous materials.

WIDE VISION GOGGLES: used to protect against flying objects/particles.

RESPIRATION TRACT PROTECTION: used to protect against the inhalation of basic materials. It is used in prevention against nuisance dust, toxic gases, and vapors. They are also used in oxygen deficient atmosphere.

HANDS AND ARM PROTECTION: can be protected gloves which can be made by leather, fabric, rubber, leaded rubber or plastic depending on the type of hazard which may be corrosive chemicals, heat, ionizing radiation, cuts by metal or glass or sparks.

FOOT AND LEG PROTECTION: used in occupations where there is the risk of injury by heavy or sharp falling objects, burns, sparks, splashing of molten metal or corrosive chemicals or nails penetrating the foot wear.

Steel caps and sometimes instep guards made of metals or reinforced plastics in leather shoes or boots are required. On construction site, puncture-proof soled shoes are necessary to protect the sole from piercing nails.

Where floors are slippery, wooden clogs or shoes with wooden soles are used. They are also used in work places where the floors are hot.

Shoes and boots made of rubber or plastics are good protectors against corrosive chemicals.

Workers should be advised not to tuck in their trousers inside the boots but over them to prevent spillage inside the boots.

The first step in dealing with a respiratory problem is to determine if the environment is deficient in oxygen in which case breathing apparatus must be used. If the air is contaminated, air purifying equipments [respiratory] can be used. They are divided into:

1. Respirators.

2. Breathing Apparatus [Oxygen supplied Respirators]

1. RESPIRATORS: purify air by drawing contaminated air through a medium that removes the contaminant as harmful dusts or fibers.

DISADVANTAGES:

1. Resistance to air-flow;

2. Thermal discomfort;

3. Aero-dynamic noise in air-fed systems;

4. Difficulty in obtaining air-leak-proof-seals.

TYPES OF RESPIRATORS
a. FILTERING FACE PIECE RESPIRATOR [DISPOSABLE OR SINGLE USE RESPIRATORS]: These cover the nose and the mouth.

b. HALF-MASK [CARTRIDGE] RESPIRATOR: This consists of a rubber or plastic face piece designed to cover nose and mouth.

C.FULL-FACE [CANISTER] RESPIRATOR: It consists of a rubber or plastic face-piece designed to cover the whole face [eyes, nose and mouth]. It has a replaceable canister.

POWERED-AIR PURIFYING-RESPIRATOR:  This consists of a battery-powered-fan which draws air through a filter element to remove the contaminants. The purified air is then blown into half-mask-full-face-piece or hood.

POWERED VISOR RESPIRATOR: This consist of a fan and filter mounted on a helmet. The purified air is blown behind a protective visor past the wearer’s face.

CATRIDGE TYPE GAS MASK: protects against toxic vapors gases. It contains activated charcoal

AIR-SUPPLIED-RESPIRATORS: are used in oxygen deficient atmosphere. They are used in such places as:

1. Sand blasters to give workers protection against inhaling silica particles;

2. Cleaning underground tanks where there is high concentration of toxic gases and vapors;

3. Where cartridge type respirators cannot be used, it is usually essential to use a life-line operated respirator operated by somebody outside the tank or pit.

FILTER-TYPE DUST MASK: protects against inhaling:

a. Dust;

b. Mist;

c. Other toxic particles.

BREATHING APPARATORS [OXYGEN SUPPLIED RESPIRATORS]
These are used where the surrounding air contains less than the necessary oxygen concentration to sustain life. They are also used in environments where there is high concentration of toxic, chemical vapors and gases such as underground tanks at petrol stations

TYPES OF BREATHING APPARATUS
a. FRESH –HOSE- APPARATUS: This draws air suitable for respiration from adjacent uncontaminated area a long a flexible hose to the apparatus by the breathing action of the wearer or assisted by motor -operated –blower.

ADVANTAGE: There is no limit to the supply of air.

DISADVANTAGES:  

i. Limitation on movement posed by the air-hose. Recommended length of the hose from the source of fresh air is 9 meters.

ii. There is possible risk of the hose becoming swaged hence interference with air supply.

b. COMPRESSED-AIR-LINE APPARATUS: This provides air suitable for respiration through a flexible hose attached to a compressed tank. Filters trap contaminants. The apparatus need a continuous compressed air from either a compressor or from cylinders.

It can be attached to:

i. Half-mask-respirators.

ii Full-face-mask respirators.

iii. Hoods.

iv. Protective visors.

ADVANTAGE: Unlimited air.

DISADVANTAGE: Presence of air-line.

c. SELF-CONTAINED-BREATHING-APPARATUS: 

i. Provides oxygen from a cylinder or other container which is carried on the user’s back. 

ii. It is normally used in rescue operations and it is designed to last duration of 30 minutes.

iii. It can also be used by people working in hazardous areas to complete repair or inspections.

ADVANTAGE: user is free as there is no trailing air-line.

DISADVANTAGES:

- Entry through a small hole is not possible with a cylinder pack,

- Working in a cramped space is also not possible,

- The weight of the pack, between 13-18kg imposes a considerable extra work-load on the wearer,

- The limited air in the cylinder decreases in heavy work.
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