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[bookmark: _Toc105696867]1.0 OVERVIEW
Environmental degradation has its impact on the health of human beings and globally,

industrialization has brought about various kinds of pollution; air, water, soil, nuclear radiation,

sound. Presently, there has an improvement in the living conditions of humans but due to the

rapid industrialization and materialistic culture, the environment has become highly polluted.

Global statistics show that, India which makes up 20% of the world’s Population and emits

about 5% of the world’s total release of pollutants such as CO2 , SO2 , CFCs, while the United

States and China contribute 16%. The entire population of the world is facing a shortage of 

drinking water as one fifth of a total 10,000 drinking water reservoirs are almost exhausted.

tropical evergreen areas and rain forests are gradually decreasing, and about half of the wet

and marshy area of the world have vanished. (Ashwani, 2018)

Environmental risks that can be avoided, cause about a quarter of deaths and disease burden

worldwide which totals to 13 million deaths each year. Air pollution one of the largest

environmental health hazards, causes 7 million preventable deaths each year. Ninety percent

of the population breath in polluted air and almost 300 million people still depend on polluting

fuels such as kerosene for domestic use. More than half of the world’s population is exposed

to unsafe water, poor sanitation and hygiene which results in 800,000 preventable deaths

annually. (World Health Organisation, 2019)
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The current situation and the challenges ahead call for a turn around in the management of the 

environment in reference to health and wellbeing. Recent environmental approaches have laid 

down foundations but failed to establish a sustainable and an efficient way of reducing 

environmental hazards to health hence the call for a new strategy on environmental health that 

will build health supportive and enabling environment.
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Definitions – Dade. W. Moeller in 2011 described environmental health in a broad sense as a
segment of public health that is concerned with discerning and controlling impacts of people on
their environment and the impacts of the environment on them. Robert. H. Friss in 2012 said
environmental health comprises of aspects of human health including quality of life that are
determined by physical. Chemical, biological, social and psychosocial factors in the environment.
The National Environmental Health Association (NEHA 1996) referred to environmental health
as a protection against factors that may adversely impact human health or the ecological balances
essential to long term human health and environmental quality; natural or manmade. (Spellman R. Frank, 2013)
The National Institute of Environmental Health Science (NIEHS) a branch of National Institute of
Health describes environmental health as both a scientific study that attempts to understand the
complex relationship between environmental risks factors and human biology within affected
individuals and populations. It can also be described as an applied discipline with the knowledge
to prevent illness, reduce disease and promote health. Although these definitions seem to capture
the essence of environmental health, it is advisable to focus on environmental factors that can
easily be mitigated or controlled. For example, solar radiation reaching the earth from the sun
cannot be controlled but the ozone layer which prevents the direct rays on the earth can be
protected  (Resnik, 2012). Many aspects of human wellbeing are influenced by the environment
and many diseases can be initiated, promoted, sustained or stimulated by environmental factors.
This suggests that the interactions of people with their environment, is an important component of
public health and in a broader sense, environmental health is the segment of public health
concerned with assessing the impacts of people on their environment and vice versa. (D.W, 2005)
The field of environmental health is defined more by the problems it faces than by the approaches
it uses.
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[bookmark: _Toc105696869]3.0 EPIDEMIOLOGY AS AN ENVIRONMENTAL HEALTH TOOL
In the past century, have played an important role in investigating ways in which disease infections
spread through the environment and in a community.  The increasing awareness of environmental
pollution and its potential health effects, has broadened the techniques of epidemiology to assess
the effects of chemical, physical and biological agents within the environment also known as
Environmental Epidemiology. Assessing specific populations and communities that have been
exposed to different ambient environments, clarifies the relationship between the physical,
chemical, and biological factors and human health. The techniques of environmental epidemiology
are not designed to prove that a particular environmental agent causes a particular disease or health
effect but rather demonstrates a relationship exists between a particular agent and one or more
specific health effects. (D.W, 2005)
Environmental epidemiology as a tool studies the incidence and progression of disease in the
environment and can be applied in the following ways:
Prospective Epidemiology – predict the scope and magnitude of environmental health effect that
have not yet been manifested.
Retrospective Epidemiology – assess the cause and or magnitude of the environmental health
effect that has occurred.
Descriptive Epidemiology – uses vital statistics (birth and death rates), patterns, and incidence of
diseases in exposed and unexposed environmental population, associated with environmental
health effects at a particular point in time. This is regarded as cross-sectional studies.
Analytical Epidemiology – calculates risk factors of hazardous environmental agents by
identifying exposed and unexposed segments of the environmental population and comparing the
occurrence of their environmental health effects (longitudinal studies). The history of exposure
can also be analyzed using the analytical epidemiology tool referred to as case control studies.
Molecular Epidemiology – incorporates biomarkers into descriptive and analytical epidemiology
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in order to determine individual susceptibility to environmental hazards. (Phillip, 2013)

[bookmark: _Toc105696870]4.0 ENVIRONMENTAL AND HUMAN HEALTH EFFECTS OF AIR POLLUTION
Air pollution is one of the global environmental issues that the world is facing today and has been
defined as the presence in the air of substances in concentrations sufficient interrupt the existence
of the natural environment and affect human health. These substances in the air are potential
pollutants and epidemiological studies have shown that a connection exists between air pollutants
and adverse health effects. The air pollutants cause undesirable effects on human respiratory
cardiovascular urinary digestive and nervous systems. (Rajat, 2013). Today the effects of air
pollution on human health and on the global environment are widely recognized hence most
industrialized nations have taken steps to prevent the occurrence of chronic episodes of health
effects from air borne diseases. (D.W, 2005)   
Under the requirements of the Clean Air Act Amendments of 1970, 1977, and 1990,
Environmental Protection Agencies are required to identify a set criteria of air pollutants that play
key roles in their effect on the environment and human health. (D.W, 2005)   
Carbon Monoxide – characteristically colorless, odorless, poisonous and slightly lighter than air.
Produced from incomplete combustion of carbon in combustion engines of automobiles. Carbon
monoxide enters the blood stream and reduces uptake of oxygen to the body organ and tissues.
Health Effect – carbon monoxide known as the silent killer causes the following health effects:
headache, fatigue, weakness, increase resistance to blood flow, aggravates health disorders
especially cardiovascular diseases, affects the perception and reflexes of the central nervous
system, causes vision and brain damage.
Lead – a comparatively soft metal domestically used as an additive to gasoline, household paints,
and stained-glass windows. Lead is not easily excreted by the human body, when taken into the
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body through air pollution, it accumulates in the human body, blood and tissues affecting the
kidneys, liver, and bone marrow. Excess exposure may cause neurological impairments such as
seizures, mental retardation and/or behavioral disorders.     
Nitrogen Dioxide – an air pollutant produced at very high temperatures from transport vehicles
and power plants. It is also an important precursor of both ozone and acidic precipitation.
Environmentally, nitrogen dioxide affects both terrestrial and aquatic ecosystems. When inhaled
in the human body, they irritate the lungs and lower the body’s resistance to respiratory infections
such as influenza. Frequent exposure to increased concentration of Nitrogen dioxide causes
increased incidence of acute respiratory disease in children.
Sulphur Dioxide – is produced from the combustion of Sulphur containing fuels such as coal,
petroleum extraction and refining, paper manufacture and from smelting of ore used for metal
extraction. The primary source of Sulphur dioxide is from the burning of fossil fuels used in
electricity generating plants mostly found in domestic homes and industries. Hence humans are
susceptible and exposed to the air pollutant. Sulphur dioxide has the following health effects;
respiratory illness, affects breathing, disrupts the lung’s defense mechanism and aggravates
existing respiratory and cardiovascular disease. Sulphur dioxide is converted to sulphates when
released into the atmosphere likewise nitrogen dioxides to nitrates and later deposited into the
ground as acid rain, this inadvertently causes damage on tress and agricultural crops in the
environment.  
Suspended Particulate Matter – these include dust, soil, soot, asbestos produced from fuel
combustion, building construction, mining, industrial processes, stone crushing, forest fires. These
particulate matter form photochemical smog, get deposited on the surface of green leaves and
affect the natural process of photosynthesis thereby blocking of sunlight stopping absorption of
carbon dioxide, and release of oxygen – Environmental effect.
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Health Effects – suspended particulate matter that ranges from 0.1-10 µm cause damage to lungs,
throat irritation, decreases pulmonary function, stress on heart and carcinogenic effects, premature
mortality from respiratory illness, birth defects and cardiovascular failure.
Ozone – is considered a photochemical oxidant produced from photochemical reactions as the
name implies. (K, 2015)
Ozone is formed in the atmosphere in the following ways:
· Oxygen molecules absorb ultraviolet light and split into oxygen atoms (O2 -2O) which then
combine with oxygen molecules to form Ozone. (O2 + O = O3)
· Through the process of photolysis when short ultraviolet radiations don’t reach the earth’s surface are absorbed by nitrogen dioxide. The nitrogen dioxide then breaks into nitric oxide and oxygen. The oxygen atom formed combines with oxygen molecule in the atmosphere to form Ozone.
· From accumulated hydrocarbons released from automobile exhausts
Ozone plays two roles as a protective layer from harmful ultraviolet radiations in the stratosphere,
and on the other hand, as a photochemical air pollutant.
Environmental effect - As a powerful oxidizing agent, it damages vegetation and agricultural
crops. And the depletion of ozone in the stratosphere by certain pollutants of anthropogenic origin
has created a hole in the layer referred to as the ozone hole. (Krupa S.V, 1988)
Health Effects – photochemical pollutants cause an increased frequency of attacks in asthmatics
and individuals with chronic lung diseases. Peroxyacyl nitrate a constituent of smog, causes
irritation in the eyes, nose, throat, and affect the respiratory tract.
[bookmark: _Toc105696871]4.1 Effects of Metallic Pollutants to Health
Often times, metallic particulates are released during the extraction from their ores and have
extremely adverse effects on health.
Zinc - produced from galvanizing processes, manufacturing, metal plating and plumbing has
harmful human health effects. Zinc fumes have a corrosive effect on skin and cause irritation and
damage of mucous membrane.                    
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Chromium compounds – chromate is used in metallurgical and chemical industrial processes but
cause toxicity to body tissues, irritation, dermatitis, skin ulceration, perforation of natal septum
and suspected carcinogenic effect.
Arsenic – is contained in herbicides, pesticides and fungicides and it’s a byproduct of mining.
Inhalation, ingestion or absorption of Arsenic through the skin causes mild bronchitis, nasal
irritation, dermatitis, suspected carcinogen. When in the human body system, they attack SH
groups of enzymes and coagulate proteins.
Nitrate – through drinking water and other sources, nitrates can be taken in excessive amounts.
During nitrate metabolism, nitrate gets converted to nitrite by bacteria in the intestine under very
high alkaline pH conditions. the nitrite reaches the blood and oxidizes the
haemoglobin of the red blood cells forming methaemoglobinaemia. When this occurs, the oxygen
carrying capacity of the blood in the human body is reduced damaging the alveolar tissues of the
lung. For infants under six months, nitrate digestion takes place in the digestive track
where the alkaline pH due to low secretion of gastric juices. The nitrate gets converted to nitrite
causing a shortage of oxygen in the infant’s system and a condition known as blue baby syndrome.
Lead (Pb) – when present above 100mg/ml of blood in the human body, is considered excessive.
Lead is toxic to the human body because it is deposited in the bones and acts like a cumulative
poison interfering with vitamin D metabolism which in turn interferes with calcium metabolism.
Lead is toxic both to the central and peripheral nervous systems causing subencephalophatic
neurological and behavioral health effect. 
Fluoride (Fl) – leaches into ground water when bedrocks containing fluorine weathers and enters
the human body through drinking of underground water. In small amounts (0.8ppm), fluoride
protects gums and teeth but in excess it combines with bones due to its affinity for calcium
phosphate bringing about fluorosis. Fluorosis can be classified as Skeletal, Non-Skeletal and
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Dental depending on the amount of fluoride taken in. Skeletal fluorosis from high intake of fluoride
causes health effects which presents as humped back, weakening of bone joints and joint pain,
weaking of the spinal cord, and may also cause bending of legs from the knee called knock knee
 syndrome. Non-Skeletal fluorosis is responsible for gastrointestinal problems and neurological
disorders while Dental fluorosis causes discoloration of the teeth. Fluoride also causes damage to
foetus and affects the normal development of a child. 
High fluoride concentration is a natural phenomenon in several countries such as China, Mexico,
Sri Lanka, Spain, India, Italy, Holland, West Indies.
Mercury (Hg) – is a hazardous air pollutant (HAP) emitted into the atmosphere due to natural
resources or anthropogenic activities. Coal fired power plants is the single largest anthropogenic
source of Hg pollution accounting for nearly one third of Hg emitted into the atmosphere. Other
anthropogenic sources include: Copper and lead smelters, medical waste combustors, municipal
solid waste incinerators, cement kilns, and chloroalkali plants.  
Hg is volatile and persistent in nature hence has a long range of transport and is deposited on
surface soils and water bodies where it accumulates and gets bio concentrated in vegetation and
fish respectively. This leads to various health effects in humans and predator animals on
consumption. (Rajat, 2013)
Environmental Health Solution – Three species of Hg exist in coal fired power plants: Elemental
Hg (Hg0), compounds of oxidized Hg (Hg2+), and particulate bound Hg (Hgp). 
Hg0 is insoluble in water and therefore hard to capture by wet scrubbers and other pollution control
devices installed at the power plant. On the other hand, Hg2+ can effectively be removed by wet
scrubbers due to its high solubility in water. Hgp can effectively be removed using particle control
devices such as Electrostatic Precipitators (ESP) and Fabric Filters (FF). 
The oxidation of  Hg0 to Hg2+ and the subsequent removal of the latter using wet scrubbers, is a
reliable technology to control Hg pollution form coal fired power plants. (Gor. A. Deajay, 2013)       
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The domestic use of biofuels such as gas, kerosene, coal, wood and tobacco which release gaseous
pollutants or particulate matter is the major source of indoor air pollution.  These biofuels generate
twenty to hundred (20-100) times more suspended particulate matter than cleaner fuels.  The
pollutants emitted from these biofuels contain carbon monoxide, polycyclic aromatic
hydrocarbons, formaldehyde, and oxides of nitrogen and Sulphur. (K, 2015)
Health Effects – indoor air pollution contributes to a higher prevalence of ailments in households
using biomass fuels compared to households using cleaner fuels. These include:
· Cough, breathlessness, chest ailments and chronic bronchitis
· Pulmonary hypertension and cardiac enlargement resulting in cor pulmonale (abnormal enlargement of the right side of the heart), decreased ventilating capacity
· Cataracts which may lead to blindness
· Adverse effects during pregnancy as a result, neonatal mortality and low birth weight 
· Decreased immunity response in neonates
· Increased susceptibility to gastrointestinal and respiratory infection in neonates
· Acute respiratory infection in children including cough, running nose,  and wheezing

[bookmark: _Toc105696873]4.3 ENVIRONMENTAL HEALTH IN THE WORK PLACE 
Work place exposures include airborne contaminants, ionizing radiation, ultraviolet and visible
light, extreme barometric pressure and stress. Each of these may interact with other physical or
biological agents. For example, cardiovascular disease maybe related to a combination of physical,
chemical and physiological job stresses. The work place environment can also be a source of
infectious diseases. Statistics show that globally, injuries and diseases contracted from the work
place which led to death, totals about 1 million each year. These deaths are categorized broadly
into two: (1) those deaths attributed to chronic diseases such as cancer, asbestosis, silicosis.
(2) and those deaths attributed to workplace injuries such as motor vehicle accidents, machinery
related accidents, falls and electrocution. (D.W, 2005)
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In developing countries, mainly in industries, the mortality rate at the work place environment is
on the high side due to frequent occurrence of injury related deaths. In spite of these numbers, the
environmental health impact in the work place cannot be assessed correctly as to the actual cause
of occupational hazard. This is due to the following challenges: (1) there is no accurate data as
regards actual cause of death in the workplace environment, physicians more often than not fail to
attribute certain deaths and diseases due to exposure in the work place especially neurological 
diseases, and chronic degenerative such as atherosclerosis, chronic and obstructive respiratory
diseases. The patient; doctor confidentiality clause and workplace ethics contribute as to not
recording the cause of death on the death certificate. (2)  Health effects caused by occupational
hazards and chronic exposures, normally present late, and frequent job changes make it difficult
to relate an occupational health effect to a specific or combination of occupational exposures.
Thirdly, despite knowing the existence of an association between a specific health effect and an
occupational hazard, it is difficult to quantify the concentration of the occupational hazard to which
the worker was exposed. The patterns of occupational health effects change constantly and require
more refined methods of environmental health impact assessment in the work place to reveal even
the most subtle injuries and disabilities that result from low level exposures to chemical, physical,
nonphysical and on-the-job psychological stress.

[bookmark: _Toc105696874]4.4 ENVIRONMENTAL HEALTH SOLUTIONS TO AIR POLLUTION             
Environmental health solutions to air pollution should be founded more on preventing the
occurrence of an environmental health hazard and reduce the production of the air pollutant form
the source of production. This is a more scientific and economic environmental health solution
when compared to controlling the amount of air pollutant that is released because regardless of
control measures taken; some amounts of toxic substances will still escape into the atmosphere. (D.W, 2005) 
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Atmospheric Dilution – is an environmental health solution that takes advantage of the diluting
capacity of the local atmosphere to reduce the concentrations of the toxic substances to an
acceptable level. This approach is hardly used due to rapid population growth and an increasing
number of air pollution sources.
Substitution/Limitation – this solution involves removing an air pollutant by substituting with
other materials that do not cause air pollution or method of production of the air pollutant is
replaced. The amount of key chemical elements available to produce the pollutant can also be
limited. For example, using substitutes for lead (Pb) to improve the salting of gasoline, and limiting
the allowed Sulphur content in coal and oil burned in electric power plants. Another substitution
method is the use of biodiesel fuel rather than diesel in diesel powered vehicles due to the low
sulphur content in biodiesel fuels; which subsequently leads to reduced SO2 pollution, reduced
emission of heavy hydrocarbons, particulate matter, carbon monoxide and carbon dioxide.
Reducing Production – this involves improving the combustion efficiency of furnaces and adding
an exhaust and emission control to motor vehicles. The control device systematically ensures the
reduced emission from auto vehicles or power plants. 
Technological Solution – This approach involves incorporating certain equipment change for
processes, for instance the use of floating covers on tanks that store volatile fluids and electric
motors instead of gasoline engines. The air cleaning technology such as filters, electrostatic
precipitators, scrubbers, and adsorbers or the combination of both, are applied to remove pollutants
from airborne exhaust systems.   
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The statistical importance of water shows that water enters the earth’s surface in the form of
oceans, seas, rivers, and lakes. Oceans make up huge amount of 97% of water, a sizeable amount
of the remainder is locked in the frozen form in the polar regions and glaciers and about 1% is
available as fresh water (portable water). Water found in rivers, lakes, streams, and wetlands is
known as Surface water while water that percolates into the ground is called Ground water which
constitutes about 0.31% of the total water on earth. Ground water flows through porous saturated
layers of sand and gravel called aquifers and are replenished naturally by rainfall.
Water being a universal solvent, this property enables most toxic chemicals or substances to
dissolve in it which is a predisposing factor to water getting polluted. When water is polluted, the
quality is degraded making it harmful to humans, animals and aquatic life. The quality of water
can be degraded by physical, chemical and biological agents resulting in water pollution. (K, 2015)

[bookmark: _Toc105696876]5.1 MAJOR WATER POLLUTANTS
Most of the pollutants responsible for air pollution are washed from the atmosphere by rains into
the water bodies, substances that pollute the land are also drained into water bodies during rainfall.
Polymer, plastic, tobacco, petroleum, mining, power plants and agro-chemical based industries
also contribute to water pollution. Areas of high-density population and unplanned human
 settlements known as slums are contributory factors towards water borne epidemics. Water gets
polluted and contaminated as a result human wastes, domestic sewage and waste water discharges
from tanneries and slaughter houses. Water pollutants fall under three major categories:
Chemical Agents – nitrates, phosphates, acids, salts, toxic heavy metals, oil, gasoline, pesticides,
organic and domestic wastes, radioactive substances
Health effects – take for instance radioactive substances released into water bodies as a result of 
processing uranium and water generated from nuclear vessel enter the food chain and cause both
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genetic birth defects and cancer. Environmentally upset ecosystems of water bodies causing
eutrophication.
Physical agents – Suspended particulate matter, insoluble particles silt and heat, suspended solids
Health Effects – cause an increase in temperature in the water environment lowering the solubility
of oxygen in water thereby reducing biotic life in water bodies.
Biological Agents - pathogenic organisms such as virus, bacteria and protozoa
Health Effect – environmentally these biological agents cause the decomposition of oxygen
consuming bacteria, depletes dissolved oxygen in water leading to fish deaths, destruction of plant
life, emanating a foul odour and livestock are poisoned. Aquatic larvae present in contaminated
and polluted water have a health effect in the human body causing malaria, dengue and yellow
fever, filariasis. Water borne diseases include cholera, typhoid, polio, viral hepatitis, worm
infections and flu 

[bookmark: _Toc105696877]5.2 ENVIRONMENTAL HEALTH EFFECTS OF SURFACE AND GROUND WATER POLLUTION 
Siltation and Sedimentation in water pollution, resulting from the natural deposition of silt in the
form of sediments during sharp fluctuations in the flow of water within a short span of time ranging
from no flow to flash floods cause an environmental effect. Sewage and industrial effluents
sometimes bring silts into rivers, lakes, and pond turning these water bodies into swampy, marshy
stretches of foul-smelling land. 
Ground water is considered a gift of nature. More than 98% of fresh water lies below the earth in
the form of underground water. It is the main source of drinking water for about half of the world’s
population. Ground water gets polluted due to seepage of wastes from domestic households,
industries and agricultural land. It leads to degradation of water quality such as objectionable taste,
odour and excessive hardness. 
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Marine pollution occurs as a result of wastes either dumped directly into the oceans or through run
offs from rivers, streams and canals. The oceans provide a suitable sink for pollutants generated in
coastal areas: sewage, municipal discharges, agricultural run-offs, industrial effluents, and waste
heat from industries during cooling of products. These pollutants get dumped into the sea during
flooding.
Major sources of marine pollution are pollutants from dredged material and mine tailing these
include: heavy metals, organic chlorine compounds, and oil these get bioaccumulated in marine
organisms. One of such pollutants is generated from China clay mining, mining of metal ores from
processes such as extraction. Metals injected into the ocean include: Aluminium, Copper, Iron,
Lead, Mercury, Molybdenum, Silver and Zinc.
Excessive dumping of sewage sludge into lakes and oceans has a harmful environmental health
effect causing depletion of oxygen and eutrophication. Health risks also arise if pathogens are
present. In some developed countries, dumping of sewage sludge has been phased out, however in
under developed countries, the sludge is directly dumped into the sea. If the sewage is not
contaminated with organic chemicals, oils and metals it is usually treated and used as fertilizers on
agricultural land. 
Incineration at remote sites in seas and oceans can be selected for organic materials in liquid form
and is considered to be least damaging.  Products of incineration are mostly nitrites of oxygen and
carbon dioxide, and liquid organo-halogen containing compounds. An estimate of a hundred
thousand (100,000) tonnes of organics are incinerated annually in the North Sea. However
adequate precautions have to be taken for transporting the organics to the incineration site to avoid
accidents due to spillage. (K, 2015)
Plastic litter also constitute marine pollutants. Discarded plastics should be recycled rather than
dumped into the sea.        
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Oil pollution is mainly to spillage during transportation of crude oil for processing; about ten
million (10 million) tonnes of petroleum are discharged into oceans per year. The spilled oil is
spread mainly by winds, currents, waves, and tides depending on its type, chemical composition,
specific gravity, temperature and the state in which it is discharged into the sea. Crude petroleum
oil is a complex mixture of paraffins (25%), cycloparaffins (20%), aromatic hydrocarbons (5%)
and large number of toxic compounds; when crude oil is spilled at sea, it undergoes natural
processes such as evaporation, dissolution, emulsification, and oxidation. The volatile components
of the discharged oil such as low boiling aromatic paraffins (benzene, phenanthrene), and
cycloparaffins (cyclo hexene, 2-3-bicyclooctane) readily evaporate while some highly soluble
aromatics are removed by dissolution. The less resistant paraffins are degraded by bacteria and the
heavy oil disintegrates as tar lumps and get washed into beaches.
[bookmark: _Toc105696880]5.5 ENVIRONMENTAL EFFECT OF OIL POLLUTION IN THE MARINE ENVIRONMENT
Oil pollution has an adverse effect on the physical state of sea water and on the marine ecosystem
and on the human body system. 
Aquatic Life - The layer of oil formed from oil spillage retards the uptake of oxygen by water
thereby reducing dissolved oxygen, and also blocks of light interfering with the process of
photosynthesis of aquatic life. The tar lumps from oil spillage deposited on the coastline kill lichens
and algae. The oil pollution affects the plantation which floats on the ocean surface and causes
damage to fisheries at the egg and larval stages. In low concentrations, aromatic hydrocarbons get
accumulated in plant tissues adversely affecting plant metabolism due to their carcinogenic nature.
The dissolved oil spill gets emulsified and sinks to the bottom of the sea also causing damage to
aquatic animals and plants.  
Marine Biota; Phytoplankton - Species of phytoplankton; coscinocliscus, skeletonema, chlorella
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and chlamydomonas are sensitive to oil spills and suffer retarded cell division or even death at
very low concentrations of oil ranging from 0.1 – 0.00001ml/l. 
Marine Biota; Zooplankton – species such as Acartia clausi and Oithora sora are adversely
affected by oil pollution. At a low concentration of 10 µg/l, the young species of zooplanktons die
after 3-4 days of exposure while the adult species die after prolonged exposure at the same
concentration. Under a specific exposure range of 5-60 mins, at a concentration of 1000 µg/l, death
also occurs for the adult species. 
Marine Biota; Macroscopic algae – Oil spills affect the growth and survival rate of seaweeds
such as macrocystis, fucus, ascophyllum, and sargassum. The photosynthetic process in the green
algae enteromorpha (sea lettuce) are to a large extent affected by oil spills but the blue green algae
has been found to be resistant to oil pollution.
Benthic and Inter-tidal organisms – mostly habit at the bottom of the sea and include species
such as molluscs, crustaceans, echninoderms, polychaetes, and coelenterates and are susceptible
to oil pollution. Large oil spills adversely affect bivalve molluscs and molluscs, oysters, and
scallops resulting to death. Other mobile species that suffer heavy mortalities due to oil spill,
include lobsters and crustaceans. Inter tidal invertebrates: brittle star, hermit crabs, and limpets
are also killed by the diesel oil spill. However, the common blue and black sea mussels (Mytilis
edulis) are quite tolerable and can withstand oil pollution.
Coral Reefs – many reefs in the Indian and Pacific oceans can be seen above the sea level and are
more sensitive to oils spill when exposed to air.              

[bookmark: _Toc105696881]5.6 BIOREMEDIATION; AN ENVIRONMENTAL HEALTH SOLUTION TO OIL POLLUTION
Bioremediation technically employs living microorganisms such as bacteria, yeasts or fungi that
mineralize pollutants which results to their removal or attenuation to a less harmful product in a
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contaminated area. Two forms of bioremediation include Bio Stimulation and Bio Augmentation.
Bio Stimulation – involves the addition of nutrients such as nitrogen and phosphorus to stimulate
the growth of the indigenous microbial community and improve the biodegradation process.
Emulsifiers or surface active agents are often added to the contaminated area to enhance the
solubility pollutants poorly soluble in water thereby undergoing degradation.
Bio Augmentation – this is a more technical approach employed towards improving the degrading
potential of the polluted area through the introduction of specific microbial strains or consortia
considered efficient degraders. However, bio augmentation is more efficient in the presence of
biotic and abiotic factors such as the chemical structure, concentration, environmental temperature
and availability of pollutants in the contaminated environment. The more complex structure and
concentrated the oil spill, the less efficient the bio augmentation process is. (Dellagnezze Martuns Bruna, 2014)
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The soil the uppermost layer of the earth also known as the lithosphere has so much importance
for living organisms and human beings for survival and basic necessities of life. More often than
not, the soil serves as a dumping ground for most waste products from domestic, industrial, and
agricultural sources. Globally solid wastes including hazardous chemicals are dumped in the soil
at a very high-rate Agrochemicals such as pesticides, fungicides, bactericides, insecticides also
aggravate soil pollution. Certain factors are responsible or predispose the soil to pollution they
include:
Loss of Biodiversity - forest trees cut from vast areas of land and used for agricultural purposes
and development, the growing greedy desire of the human population have led to the destruction
of the natural flora and fauna of the environment.  According to research carried out by the
International Union Conservation of Nature, an estimate of about 50,000 plant species will go
extinct by 2050. 
Soil Erosion – the flow of water during rains and storms loosens the soil, detach and remove the
components of uppermost layer of the soil making the soil devoid of vegetation and more 
susceptible to pollution. Excessive erosion of the top soil reduces soil fertility and results in slitting
of water bodies due to deposits of eroded soil in river beds.
Acidity, Alkalinity & Salinity - soil acidity is caused by acid rain, ammonium sulphate, sodium
and potassium nitrate fertilizers when used in excess. The sulphate ions get accumulated in the soil
making it acidic while the accumulated sodium and potassium cations accumulate making the soil
alkaline. Acidity and Alkalinity in the soil makes it unsuitable for plant growth. Soil saturated with
excess water and fertilizers during flood rains without proper drainage or irrigation channels to
remove the excess water causes Salinity due to accumulation of the salts. (K, 2015)
Health Effects – the effect of soil pollution to health only become more evident during severe
disasters.  
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	S/N
	TOXIN
	SOURCE OF EXPOSURE
	EFFECT ON HEALTH

	1
	Aldrin/Diedrin
	Pesticide
	Tremors, Convulsions, damage to kidneys, suspected carcinogens

	2
	Dioxin
	By product of industries, contaminant in herbicides, burning of chlorinated and toxic cpds. Medical wastes.  
	Persistent and severe form of acne, powerful carcinogen 

	3
	Chlorinated organic compound
	Produced when waste water is chlorinated for use as drinking water
	Carcinogens

	4
	Nitrates/Nitrites
	Originate from septic tanks. Farm yards. Over fertilized crops and sewage treatment plants
	Methemoglobinemia in infants younger than 3 months, long term exposure causes diuresis, increases starchy deposits, and hemorrhaging of the spleen

	5
	Mercury
	Industrial wastes
	Affects the brain

	6
	Cadmium
	Industrial wastes
	Osteomalacia

	7
	Polychlorinated biphenyls
	Used for manufacturing transformers and other electric appliances. Used in the production of plastic containers
	Fatigue, vomiting, temporary blindness, skin blemishes, abdominal pain, disorders of the intestines, still births

	8
	Vinyl chloride
	Used in plastic as polyvinyl chloride
	Birth anomalies, damage to liver, bone and circulatory system

	9
	Benzene
	Found in insecticides, used in art and craft supplies and molding
	Anaemia, bone marrow damage, leukemia 

	10
	Phthalates
	Plasticizers, added to plastic resins
	Damage to CNS, tremors, convulsions 

	11


	DDT
	Pesticide
	Damage to kidneys, suspected carcinogen
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	Soil/Water Pollutant
	Health Effect
	Origin of Pollution

	Ascaris sp.
	Nematode worm infection 
	Polluted water, when dried sludge is used as fertilizer, 

	Bacillus
	Anthrax (spores are resistant to treatment)
	Found in waste water

	Brucella sp.
	Brucellosis, Malta fever in humans, contagious abortion in sheep, goat, cattle
	Infected milk and waste water

	Entamoeba histolytica
	Amoebic dysentery
	Contaminated water

	Leptospira sp. 
	Leptospirosis (Whelps disease)
	Sewer Rats

	Mycobacterium tuberculosis
	Tuberculosis
	Isolated from waste water

	Salmonella paratypi/typi
	Paratyphoid/typhoid fever
	Waste water

	Salmonella sp. 
	Food poisoning
	Waste water

	Shigella spp.
	Bacillary dysentery
	Polluted water

	Vibrio cholerae
	Cholera
	Waste water

	Virus
	Poliomyelitis, hepatitis
	Waste water

	Escherichia coli
	Diarrhea
	Polluted water
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A global point of view, shows that water related services in the developing world are often
balkanized and not sufficiently integrated to ensure sustainable water services. 1.1 billion
individuals which translate to 17% of the world population without improved water and more do
not have access to safe drinking water also 2.6 billion of world population which is approximately
41% are without improved sanitation. 40% of the world’s children of schooling age have worm
infections which predispose them to health effects such as cognitive and developmental problems.
Lack of safe drinking water, poor sanitation and hygiene, results to a mortality rate of 5,000
children daily.  (Institute of Medicine,Bpard of Population Health, and Public, Coussens. C, Harrison M, 2009).
A global environmental health assessment of water pollution and a subsequent environmental
health solution is needed to address this.  
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	S/N
	ENVIRONMENTAL POLLUTANT
	PERIOD OF EXPOSURE
	ALLOWED LIMITS

	1
	Carbon monoxide
	8-hour average
1-hour average
	9ppm (10mg/m3)
35ppm (40mg/m3)

	2
	Lead 
	Quarterly average
	1.5µg/ m3

	3
	Nitrogen dioxide
	Annual mean average
	0.05ppm (10 µg/ m3)

	4
	Ozone
	8-hour average

1-hour average
	0.008ppm (157µg/ m3)
0.12ppm (235 µg/ m3)

	5
	Suspended Particulate Matter SPM2.5c 
	Annual mean average 
24-hour average
	15µg/ m3
65 µg/ m3

	6
	Suspended Particulate Matter SPM10c 
	Annual mean average 
24-hour average
	50 µg/ m3
150 µg/ m3


	7
	Sulphur dioxide 
	Annual mean average 
24-hour average
3 – hour average 
	0.03ppm (80 µg/m3)
0.14ppm(365µg/m3)
0.50ppm (130 µg/m3)
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Environmental health addresses all the physical, chemical, and biological factors found in the
environment that is external to the individual that have an effect on their health and wellbeing
Environmental health encompasses the assessment of these environmental factors, focusing on the
prevention of the environmentally related diseases thereby providing environmental health
solutions that create supportive environments. (World Health Organisation, 2019)  
Environmental health as a profession, involves the assessment of global environmental problems
that range from the toxic effects of chemicals and radioactive wastes, acidic deposition, ozone
layer and natural resource depletion, global warming to loss of biodiversity and topsoil. As a result
of the ever-growing population, the basic source of the above mentioned global environmental
problems, Environmental health professionals (EHP) are needed as a matter of importance to
monitor population health status, proffer specific health solutions, prevention and protection
[image: ]
against environmental agents of disease transmission and pollution related risk factors, conduct
epidemiological surveillance and investigation, develop risk control systems. (The Covid 19 Pandemic and Environmental Health; Lessons learbed, 2021)
In view of the complexities stated above, the environmental health profession requires a
multidisciplinary approach that includes scientists, epidemiologists, engineers, project managers
amongst others. Information and strategies drawn from these various disciplines compute a
framework on Environmental Health that assesses impact on the lifestyle of the individual
population in relation to their environment and proffers a healthy solution. (D.W, 2005)
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