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General overview of lecture: This course presents a highlight the basic foundation for students 

to gain requisite knowledge on the structure, composition and function of microorganisms in the 

environmental compartments. Also, this course highlights the various environmental impacts 

from both anthropogenic and natural sources and how it affects the microbial community 

structure. Microorganisms play diverse roles in the environment which stems from waste 

management, biogeochemical cycle, decomposition of organic materials, etc. All these and more 

will be covered in this course.    

 

Prerequisite: Students are expected to have a general knowledge of understanding of 

microbiology in terms of microbial functionality and composition in the different environmental 

compartments. They should have fundamental knowledge on water, soil and air pollution as well 

as assess the impacts on microbial community structure in relation to deterioration. Other 

essential aspects of the course students should be familiar with include waste disposal 

management (treatment and utilization), water and sewage treatment with involved in the 

process, disease transmission by water and biological and chemical oxygen demand.  

 

Learning outcomes: At the end of this course, students are expected to: 

1. To assess the effects of contamination on microbial community structure and function 

2. To gain requisite knowledge on pollution of all environments and how it affects 

environmental sustainability 

3. To understand the concept of waste treatment and how it applies to environmental 

conservation   

4. To apply the knowledge of environmental microbiology to solve environmental problems 

within their immediate environmental. 

5. To be able to ascertain the extent of water contamination and profer appropriate 

solutions. 

 

 

Assignments: Three (3) individual homework, one group seminar presentation and a mid-term 

test will be administered to students for continuous assessment (C.A.) in this course while a final 

exam will be written at the end of the semester.  The group seminar, a power point presentation 

(ppt) is designed to encourage students work as a team and also master the skills of ppt. The C.A. 

is organized to prepare students for the final exam and also to ascertain how well they have 

understood the course.  

 



Grading: Students will be graded 100% for both C. A. and final exam. 30% of the total score 

will be allotted to C.A. while the remaining 70% to final exam.  

Textbook: The recommended textbook for this class are as stated: 

 

Title: Environmental Microbiology  

Authors: Alan H. Varnam and Malcolm G. Evans 

Publisher: CRC Press  

ISBN: 9781874545781 

Year: 2000 

 

Title: Textbook of Environmental Microbiology 

Author(s): Pradipta K. Mohapatra 

Publisher: I. K. International Publishing House Pvt. Limited 

ISBN: 9788190656672 

Year: 2008 

Other relevant peer reviewed journal articles will also be used as reference materials. 

 

Water Pollution 

Introduction to water pollution 

Degradation in the quality of water is called water pollution. Water covers over 75% of the 

Earth’s surface and a very important resource for human existence. Water pollution is a global 

problem that affects drinking water, rivers, lakes and oceans all over the world. In many 

developing countries, it is usually a leading cause of death, by people drinking from polluted 

water sources. Also there are cases were water can infect soil. For example, Acid rain, which is 

the result of polluted air, can fall on the soil, polluting it. Or a farmer can use a polluted water 

source to irrigate crops, ultimately endangering the crops by polluting the soil that they depend 

on for life. 

 

Causes of water pollution 

There are various causes of water pollution. Main causes of water pollution are described below: 

1. Washing and cleaning near water resources: In rural areas, many people shares 

common tap where they wash their clothes and bath nearby water resources, which 

pollute water. 

2. Mixing of Fertilizers in Water: Farmers use different fertilizers on their farm which are 

carried to river by rainfall. Fertilizers get mixed with the river. 

3. Wastage from different sectors: Wastage produced by hospitals, industries, and houses 

are thrown in the river. Due to lack of garbage disposal water gets polluted. 

4. Mismanagement of drain: Drains are directly thrown into the water in urban areas. 

Sometimes people directly throw wastage in water. 

5. Runoffs in the form of fertilizers from farmlands to nearby rivers 



6. Anthropogenic sources: human deposits (feaces) into rivers introducing coliform and 

other pathogenic microorganisms into the rivers.  

7. Deforestation: clearing land for agricultural activities or urbanization often leads to water 

pollution. Deforestation exposes the top layer of the soil and it becomes prone to soil 

erosion. This leads to an increase in the murkiness of water which can block the gills of 

fish, increase diseases as bacteria and viruses use soil particles as a method of 

transportation.  

8. Urbanization: Urbanisation brings about development in an area which causes lots of 

changes such as construction of houses, industries, roads, production of chemical 

pollutants emptied into rivers, increase in fertilizer utilization which results in increase in 

nutrients causing algal blooms (increased/enhanced plant growth). :  

9. Destruction of wetlands: wetlands have natural potentials to clean water. Destruction of 

wetlands results in removal of natural filters capable of storing and degrading pollutants, 

destruction of natural dams and habitat of many birds and fish.  

10. Industries 

11. Mining 

12. Agriculture 

 

Effects of water pollution 

1. Water pollution causes water-borne disease like diarrhea, dysentery, and cholera. 

2. It also brings various skin allergy if taken the bath with polluted water. 

3. Acid rain deteriorates cultural heritages. 

4. It has the negative impact on plants. 

5. Aquatic animals cannot survive in polluted water. 

Prevention of water pollution 

Water pollution can be prevented by following ways: 

 Recycling activities and facilities should be formulated and implemented by all 

industries. 

 Provide all cities with proper drainage. 

 Efficient sewage collection and wastewater treatment facilities should be properly 

managed. 

 The use of pesticides should be minimized. 

 Education/ educative programs are needed to inform the people in the protection of river 

and use of safe water. 

 Various legislative measures should be employed to control water pollution. 

 Sewage and industrial waste water should be properly treated to meet up with regulatory 

standards before disposal. 

SOIL POLLUTION 



Land pollution is the degradation of earth's surface. Land pollution makes the quality of soil low. 

It directly affects the plants and indirectly to human beings. Human actions have also caused 

many large areas of land to lose or reduce their capacity to support life forms and ecosystems. 

This is known as land degradation. 

Main Causes of Soil Pollution 

1. Industrial Activity: Industrial activity has been the biggest contributor to the problem in the 

last century, especially since the amount of mining and manufacturing has increased. Most 

industries are dependent on extracting minerals from the Earth. Whether it is iron ore or coal, the 

by products are contaminated and they are not disposed off in a manner that can be considered 

safe. As a result, the industrial waste lingers in the soil surface for a long time and makes it 

unsuitable for use. 

2. Agricultural Activities:  Chemical utilization has gone up tremendously since technology 

provided us with modern pesticides and fertilizers. They are full of chemicals that are not 

produced in nature and cannot be broken down by it. As a result, they seep into the ground after 

they mix with water and slowly reduce the fertility of the soil. Other chemicals damage the 

composition of the soil and make it easier to erode by water and air. Plants absorb many of these 

pesticides and when they decompose, they cause soil pollution since they become a part of the 

land. 

3. Waste Disposal: Finally, a growing cause for concern is how we dispose of our waste. While 

industrial waste is sure to cause contamination, there is another way in which we are adding to 

the pollution. Every human produces a certain amount of personal waste products by way or 

urine and feces. 

While much of it moves into the sewer the system, there is also a large amount that is dumped 

directly into landfills in the form of diapers. Even the sewer system ends at the landfill, where 

the biological waste pollutes the soil and water. This is because our bodies are full of toxins and 

chemicals which are now seeping into the land and causing pollution of soil. 

4. Accidental Oil Spills: Oil leaks can happen during storage and transport of chemicals. This 

can be seen at most of the fuel stations. The chemicals present in the fuel deteriorates the quality 

of soil and make them unsuitable for cultivation. These chemicals  can enter into the 

groundwater through soil and make the water undrinkable. 

5. Acid Rain: Acid rain is caused when pollutants present in the air mixes up with the rain and 

fall back on the ground. The polluted water could dissolve away some of the important nutrients 

found in soil and change the structure of the soil. 

Effects of Soil Pollution 



1. Effect on Health of Humans: Considering how soil is the reason we are able to sustain 

ourselves, the contamination of it has major consequences on our health. Crops and plants grown 

on polluted soil absorb much of the pollution and then pass these on to us. This could explain the 

sudden surge in small and terminal illnesses. 

Long term exposure to such soil can affect the genetic make-up of the body, causing congenital 

illnesses and chronic health problems that cannot be cured easily. In fact, it can sicken the 

livestock to a considerable extent and cause food poisoning over a long period of time. The soil 

pollution can even lead to widespread famines if the plants are unable to grow in it. 

2. Effect on Growth of Plants: The ecological balance of any system gets affected due to the 

widespread contamination of the soil. Most plants are unable to adapt when the chemistry of the 

soil changes so radically in a short period of time. Fungi and bacteria found in the soil that bind it 

together begin to decline, which creates an additional problem of soil erosion. 

The fertility slowly diminishes, making land unsuitable for agriculture and any local vegetation 

to survive. The soil pollution causes large tracts of land to become hazardous to health. Unlike 

deserts, which are suitable for its native vegetation, such land cannot support most forms of life. 

3. Decreased Soil Fertility: The toxic chemicals present in the soil can decrease soil fertility and 

therefore decrease in the soil yield. The contaminated soil is then used to produce fruits and 

vegetables which lacks quality nutrients and may contain some poisonous substance to cause 

serious health problems in people consuming them. 

4. Toxic Dust: The emission of toxic and foul gases from landfills pollutes the environment and 

causes serious effects on health of some people. The unpleasant smell causes inconvenience to 

other people. 

5. Changes in Soil Structure: The death of many soil organisms (e.g. earthworms) in the soil 

can lead to alteration in soil structure. Apart from that, it could also force other predators to 

move to other places in search of food. 

A number of ways have been suggested to curb the current rate of pollution. Such attempts at 

cleaning up the environment require plenty of time and resources to be pitched in. Industries 

have been given regulations for the disposal of hazardous waste, which aims at minimizing the 

area that becomes polluted. Organic methods of farming are being supported, which do not use 

chemical laden pesticides and fertilizers. Use of plants that can remove the pollutants from the 

soil is being encouraged. However, the road ahead is quite long and the prevention of soil 

pollution will take many more years. 

Causes of Soil Pollution 



1. Use of Chemical Fertilizers: Farmers use different fertilizers on their farm which may 

improve the quantity of the crop but degrades the quality of the crop. 

2. Use of Chemical Insecticides: Farmer use insecticide to kill harmful insects but the 

insects which protect the soil are also killed. Besides, insecticides also degrade the 

nutrients found in the crop. 

3. Disposal of non-biodegradable Garbage: People disposes of non-biodegradable waste 

on soil which surely makes the soil infertile. 

4. Mismanagement of wastage: Wastage produced by hospitals, industries, and houses are 

thrown on land. Due to lack of proper garbage disposal, land gets polluted. 

5. Heavy metal 
6. Crude oil 

7. Artisanal refining 

Effects of Soil Pollution 

1. Land pollution kills the useful organisms like an earthworm. 

2. The soil becomes infertile and not suitable for cultivation. 

3. Agricultural production will decrease. 

4. Underground water becomes polluted. 

5. Loss of biodiversity 

6. Land becomes prone to erosion* 

7. Soil fertility loss 

Prevention of soil pollution 

 The use of pesticides or fertilizers should be minimized. 

 Water logging in the field should be prevented. 

 Agricultural lands should not be used as dumping places. It should be settled far away. 

 Various types of solid wastes should be recycled or converted into compost manures. 

 Animal's refuge can be used for the production of biogas to use in various domestic and 

industrial uses. 

 Standard practice should be implemented during industry operations. E.g. crude oil 

drilling, transport and production, mining,  

Water and soil pollution are two of the five basic categories of environmental pollution. The 

other three are air, noise and light. Pollution occurs when a material is added to a body of water 

or an area of land that adversely affects it. Once pollution exists, returning the water and soil to 

its previously unpolluted state often proves difficult. 

 

 

Waste Management Resources 

Waste management is the precise name for the collection, transportation, disposal or recycling 

and monitoring of waste. This term is assigned to the material, waste material that is produced 

through human being activity. This material is managed to avoid its adverse effect over human 



health and environment. Most of the time, waste is managed to get resources from it. The waste 

to be managed includes all forms of matter i.e. gaseous, liquid, solid and radioactive matter. 

The methods for the management of waste may differ for developed and developing nations. For 

urban and rural populations, industrial and residential areas it does differ as well. The 

management of waste in metropolitan and rural areas is general responsibility of the local 

government. While the waste that is produced by the industries is managed by the industry itself, 

incase it is non-hazardous. 

 

WASTE MANAGEMENT 

Waste management is the process of treating solid wastes and offers variety of solutions for 

recycling items that don’t belong to trash. It is about how garbage can be used as a valuable 

resource. Waste management is something that each and every household and business owner in 

the world needs. Waste management disposes of the products and substances that you have use 

in a safe and efficient manner. 

“Waste management or Waste disposal is all the activities and actions required to manage waste 

from its inception to its final disposal. This includes amongst other things, collection, transport, 

treatment and disposal of waste together with monitoring and regulation. It also encompasses 

the legal and regulatory framework that relates to waste management encompassing guidance 

on recycling etc.” 

There are eight major types of waste management methods, each of them divided into numerous 

categories. These groups include source reduction and reuse, animal feeding, recycling, 

composting, fermentation, landfills, incineration and land application.  

 

Methods of waste disposal: 
Landfill: this method involves burying off the waste and this is the most common practice for 

the disposal of waste around the Globe. These landfills are quite often conventional with 

deserted and vacant locations around the cities. In case, landfills or borrow pits are designed 

carefully they can serve as economical and quite sanitized method for waste dumping. Apart 

from the general poorly designed landfill’s common problems like wind-blown debris and 

generation of liquid, it can also cause production of gas, which is extremely hazardous. This gas 

can be a reason for production of odor, killing surface vegetation and greenhouse effects. 

The characteristic, which is must for an up to date landfill, is inclusion of clay or leachate lining. 

The “gas extraction system” installations a new feature attached to the modern landfills to aid in 

gas containment and extraction. This system is included to have the gas extracted from the 

borrow pit. 

 

Incineration: 
This is the dumping off method, which involves combustion of waste materials. This sort of 

dumping off for waste materials through incineration and temperature is known as “thermal 

treatment”. This method is utilized to convert waste materials in to gas, heat, ash and steam.  



Incineration is conducted on both individual and industrial scale. This method is used for 

disposing off all sorts of matters. This generally is the most recognized practical method for 

disposing off perilous material.  

 

 

Incineration/Combustion 

Incineration or combustion is a type disposal method in which municipal solid wastes are burned 

at high temperatures so as as to convert them into residue and gaseous products. The biggest 

advantage of this type of method is that it can reduce the volume of solid waste to 20 to 30 

percent of the original volume, decreases the space they take up and reduce the stress 

on landfills. 

This process is also known as thermal treatment where solid waste materials are converted 

by Incinerators into heat, gas, steam and ash. Incineration is something that is very in countries 

where landfill space is no longer available, which includes Japan. 

 

Recovery and Recycling 

Resource recovery is the process of taking useful discarded items for a specific next use. These 

discarded items are then processed to extract or recover materials and resources or convert them 

to energy in the form of useable heat, electricity or fuel. 

Recycling is the process of converting waste products into new products to prevent energy usage 

and consumption of fresh raw materials. Recycling is the third component of Reduce, Reuse and 

Recycle waste hierarchy. The idea behind recycling is to reduce energy usage, reduce volume of 

landfills, reduce air and water pollution, reduce greenhouse gas emissions and preserve natural 

resources for future use. 

Plasma gasification 

Plasma gasification is another form of waste management. Plasma is a primarily an electrically 

charged or a highly ionized gas. Lighting is one type of plasma which produces temperatures that 

exceed 12,600 °F . With this method of waste disposal, a vessel uses characteristic plasma 

torches operating at +10,000 °F which is  creating a gasification zone till 3,000 °F for the 

conversion of solid or liquid wastes into a syngas. 



During the treatment solid waste by plasma gasification, the waste’s molecular bonds are broken 

down as result of the  intense heat in the vessels and the elemental components. Thanks to this 

process, destruction of waste and dangerous materials is found. This form of waste disposal 

provides renewable energy and an assortment of other fantastic benefits. 

Composting 

Composting is a easy and natural bio-degradation process that takes organic wastes i.e. remains 

of plants and garden and kitchen waste and turns into nutrient rich food for your plants. 

Composting, normally used for organic farming, occurs by allowing organic materials to sit in 

one place for months until microbes decompose it. Composting is one of the best method of 

waste disposal as it can turn unsafe organic products into safe compost. On the other side, it is 

slow process and takes lot of space. 

Waste to Energy (Recover Energy) 

Waste to energy(WtE) process involves converting of non-recyclable waste items  into useable 

heat, electricity, or fuel through a variety of processes. This type of source of energy is a 

renewable energy source as non-recyclable waste can be used over and over again to 

create energy. It can also help to reduce carbon emissions by offsetting the need for energy 

from fossil sources. Waste-to-Energy, also widely recognized by its acronym WtE is the 

generation of energy in the form of heat or electricity from waste. 

Avoidance/Waste Minimization 

The most easier method of waste management is to reduce creation of waste materials thereby 

reducing the amount of waste going to landfills. Waste reduction can be done through recycling 

old materials like jar, bags, repairing broken items instead of buying new one, avoiding use of 

disposable products like plastic bags, reusing second hand items, and buying items that uses less 

designing. 

Recycling and composting are a couple of the best methods of waste management. Composting 

is so far only possible on a small scale, either by private individuals or in areas where waste can 

be mixed with farming soil or used for landscaping purposes. Recycling is widely used around 

the world, with plastic, paper and metal leading the list of the most recyclable items. Most 

material recycled is reused for its original purpose. 

The Bottom Line 

There are certain waste types that are considered as hazardous and cannot be disposed of without 

special handling which will prevent contamination from occurring. Biomedical waste is one 

example of such. This is found in health care facilities and similar institutions. The special waste 

disposal system for this unit in place to dispose of this type of waste. 



As you can see there are plenty of important things that you should know about waste 

management and disposal in order to ensure that you are safe, as well as that you are keeping the 

environment safe. It is your choices as to how you will dispose of waste, however it is always in 

your best interest to take a look at all of the options that you have available before making the 

choice 

 

 

Methods for recycling: 
Products like PVC, LDEP, PP and PS are recyclable though they are not collected for recycling. 

The material, which is composed of a single type, is recyclables and is much easy to work with. 

However, complex products are difficult to treat and so are complex for recycling. 

 

Biological reprocessing: 
Waste materials, which come in organic nature are treated through biological reprocessing. The 

waste materials with organic nature are plant, food and paper products. This reprocessing or 

recycling of this organic matter is put to biological decomposition which later if recycled in form 

of mulch or compost for landscaping and agricultural purposes. Additionally, the waste gas, 

which is collected from the process, is used for the production of electricity. The goal behind 

biological reprocessing is to control and speed up the natural decomposition for organic matter. 

A numerous sort of composting techniques and methods for digestion are employed depending 

upon the requirement as if digestion is required for household heaps or industrial materials. 

There are diverse methods for biological reprocessing like anaerobic and aerobic techniques. 

 

Recovery of Energy: 
Waste materials can directly be combusted for the generation of energy as fuel or other method, 

indirect combustion can also be adopted for energy generation. Thermal treatment for recycling 

purpose included burning of waste for the generation of energy used for household purpose i.e. 

cooking and heating while the energy from recycling can also be produced at industrial level 

from boilers. Among thermal treatments you have two related kinds i.e. Pyrolysis and 

gasification. In these sorts of methods, materials are heated with little supply of oxygen at high 

temperature. This process is conducted in sealed vessels with high pressure. In Pyrolysis, the 

solid is converted in to liquid state and liquid is converted in to gas. These products of treatment 

can then be used for the production of energy. The residue that is left behind is generally known 

as “char”, which is further treated for the production of more useable products. In Gasification 

however, the material to be treated is directly converted in to SynGas (synthetic gas) which has 

hydrogen and carbon dioxide as its components. 

 

Reduction and Avoidance Methods: 
Another method for the management of the waste material is the avoidance for it being created 

and this method is generally named as “waste reduction”. The avoidance for waste production 

includes using the second-hand product and repairing the products you have broken in place of 

buying new things. Products are designed for refilling and reusing. Cutting down use of 

disposable things and producing products that are more complex. 

 

Waste Management methods 



By definition, waste management is the process that involves the collection, transportation, and 

recycling or disposal of waste. It encompasses management processes and resources that ensure 

proper handling of waste products. Management of the resources involves maintenance of the 

waste transportation trucks and the dumping facilities so that they comply with the 

environmental regulations as well as health codes. The primary objective of waste 

management is to avoid the adverse effects of wastes to human health and natural environment, 

but in most occasions, waste management companies carry out the process to get useful 

resources. Waste materials can also be in all forms of matter, which are gaseous, liquids, 

radioactive matter, and solid. 

According to waste management companies, there are several waste management methods. 

These methods differ from one nation to another. It also differs from industrial and residential 

areas. Whichever the case, waste management is usually the responsibility of the local 

government. Industries can also manage their wastes, in case they are non-hazardous. The 

methods of waste management involve proper dumping, recycling, transportation and collection, 

and the creation of awareness. 

Dumping methods 

The most common waste dumping methods include landfill and incineration. A landfill is a 

conventional dumping method, which involves burying of wastes in a common pit. The landfill 

should be economical and far from the residential areas. On the other hand, incineration is a 

dumping method which involves combustion of the waste materials. The method is used 

to convert waste materials into steam, gas, ash, and heat. The advantage of using incineration 

method is that it can be conducted at individual scale level. 

 

Recycling methods 

Perhaps, products such as LDEP, PVC, PS, and PP are recyclable. However, there are complex 

products that are not easy to recycle. Because of the complexity of recycling these products, 

there exist processes such as biological reprocessing. This approach is useful to waste materials 

that are organic in nature. The waste materials are put in biological decomposition and later 

recycled to form composts for agricultural purposes. 

Collection and transportation 

Collection and transportation of wastes vary from one place to another. Some places prefer bin 

rental, which comes in different sizes. The price of renting waste disposal bins depend on their 

sizes. Large waste disposal waste bins cost more than the small ones. On average, the cost of 

renting 10-yard bin in Ottawa is $225 including the tax and tipping fee. For the purpose of 

collection and transportation of wastes, it is imperative that every residency is endowed with 

three waste disposal bins. The first bin is for general wastes, the second one is for recyclable 

wastes, and the third bin is for garden materials. 



Creation of awareness 

Management of waste is an area that requires proper awareness and education for global 

preservation. Creating awareness is critical for the perseverance of the security of the humankind 

and global health. Education on waste management involves the introduction of the reverse 

vending machines to supermarkets and public institutions. The advantage of employing these 

machines is that they are affordable and hence, cut down cost on waste management. 

Thermal Treatment 

Thermal waste treatment refers to the processes that use heat to treat waste materials. Following 

are some of the most commonly used thermal waste treatment techniques:  

 Incineration is one of the most common waste treatments. This 

approach involves the combustion of waste material in the presence of 

oxygen. This thermal treatment method is commonly used as a means 

of recovering energy for electricity or heating. This approach has 

several advantages. It quickly reduces waste volume, lessens 

transportation costs and decreases harmful greenhouse gas 

emissions.    

 Gasification and Pyrolysis are two similar methods, both of which 

decompose organic waste materials by exposing waste to low amounts 

of oxygen and very high temperature. Pyrolysis uses absolutely no 

oxygen while gasification allows a very low amount of oxygen in the 

process. Gasification is more advantageous as it allows the burning 

process to recover energy without causing air pollution. 

 Open Burning is a legacy thermal waste treatment that is 

environmentally harmful. The incinerators used in such process have 

no pollution control devices. They release substances such as 

hexachlorobenzene, dioxins, carbon monoxide, particulate matter, 

volatile organic compounds, polycyclic aromatic compounds, and ash. 

Unfortunately, this method is still practiced by many local authorities 

internationally, as it offers an inexpensive solution to solid waste.  

Dumps and Landfills 

Sanitary landfills provide the most commonly used waste disposal solution. These landfills are 

desired to eliminate or reduce the risk of environmental or public health hazards due to waste 

disposal. These sites are situated where land features work as natural buffers between the 

environment and the landfill. For instance, the landfill area can be comprised of clay soil which 

is quite resistant to hazardous wastes or is characterized by an absence of surface water bodies or 

a low water table, preventing the risk of water pollution. 

The use of sanitary landfills presents the least health and environmental risk, but the cost of 

establishing such landfills is comparatively higher than other waste disposal methods. 



Controlled dumps are more or less the same as sanitary landfills. These dumps comply with 

many of the requirements for being a sanitary landfill but may lack one or two. Such dumps may 

have a well-planned capacity but no cell-planning. There may be no or partial gas management, 

basic record keeping, or regular cover.  

Bioreactor landfills are the result of recent technological research. These landfills use superior 

microbiological processes to speed up waste decomposition. The controlling feature is the 

continuous addition of liquid to sustain optimal moisture for microbial digestion. The liquid is 

added by re-circulating the landfill leachate. When the amount of leachate is not adequate, liquid 

waste such as sewage sludge is used. 

Biological Waste Treatment 

Composting is another most frequently used waste disposal or treatment method which is the 

controlled aerobic decomposition of organic waste materials by the action of small invertebrates 

and microorganisms. The most common composting techniques include static pile composting, 

vermin-composting, windrow composting and in-vessel composting. 

Anaerobic Digestion also uses biological processes to decompose organic materials. Anaerobic 

Digestion, however, uses an oxygen and bacteria-free environment to decompose the waste 

material where composting must have air to enable the growth of microbes. 

  



 

 

lomen pugot started this petition to Waste Management 

Nowadays, we are suffering environmental dilemmas such as global warming, flash floods, and 

etc. One of the causes of these problem is the misbehavior of the people towards waste 

management. Some people are reckless in throwing their garbage. They do not think of the 

possible results of their actions on the environmental as well as on health. 

Waste disposal can be defined as any method used to discard unwanted substances or materials. 

Poor waste disposal activities engender severe environmental problems on a location. 

Improper waste disposal is the disposal of waste in a way that has negative consequences for the 

environment. Examples include littering,hazardous waste that is dumped into the ground,and not 

recycling items that should be recycled. 

CAUSES 

1. Ignorance: Ignorance of people about proper waste disposal. People are unaware of 

consequences of their unwise acts. 



2. Laziness: Can cause improper garbage disposal because people not following the correct rules 

of proper waste disposal their always throw it what place they want and they have no care what 

will be the effect of it. 

3.Greed: Can cause improper garbage disposal for example burning tires of wheel and plastic 

instead of keeping it or trade the excess automobile cars tires to maximize on it. 

EFFECTS OF POOR WASTE MANAGEMENT PRACTICE 

Affects our Health 

Like lung disease,heart problem,skin irritation,problem or abnormality in breathing and more. 

Affects our Climate 

As some waste decomposes,it releases greenhouse gases into the athmosphere.Like trapping of 

hear on earth that may effect of abnormality of weather condition like more storm or typhoon 

coming per year is happening until now. 

Air Pollution 

The open burning of waste causes air pollution or greenhouse affects.for example burning of 

rubber and plastic. 

Soil Contamination 

Is caused by the presence of man made chemicals,the softness of the ground,having smelly soil 

vapor and other alteration in the natural soil environment. 

Infections to humans  

Skin irritation and blood infections resulting from direct contact with waste,and transmitting 

bacteria from waste to infected wounds. 

SEWAGE AND WASTEWATER TREATMENT 

Human activities generate a tremendous volume of sewage and wastewater that require treatment 

before discharge into waterways. Often this wastewater contains excessive amounts of nitrogen, 

phosphorus, and metal compounds, as well as organic pollutants that would overwhelm 

waterways with an unreasonable burden. Wastewater also contains chemical wastes that are not 

biodegradable, as well as pathogenic microorganisms that can cause infectious disease. 



The chemical and biological waste in sewage and wastewater must be broken down before it is 

deposited to the soil and environment. This breakdown can effectively be controlled by 

managing the microbial population in waters and encouraging microorganisms to digest the 

organic matter. The water must then be purified before it is considered fit to drink. Water taken 

from ground sources must also be treated before consumption. 

Water purification. To purify water for drinking, a number of processes are conducted to 

reduce the microbial population and maintain that population at a safe level. First, the solid 

matter is allowed to settle out in a sedimentation tank. Flocculating materials such as alum are 

used to drag microorganisms to the bottom of the tank. 

Then the filtration process is begun. Water is filtered through either a slow sand filter or a rapid 

sand filter. These processes remove 99 percent of the microorganisms. The slow sand filter is 

composed of finer grains of sand, and the filtration process takes longer than in the rapid sand 

filter, where larger grains are used. 

Many communities then purify the water by chlorination. When added to water, chlorine 

maintains the low microbial count and ensures that the water remains safe for drinking purposes. 

Chlorine gas or hypochlorite (NaOCl) is used for chlorination purposes. The water is chlorinated 

until a slight residue of chlorine remains. 

Sewage treatment. Sewage treatment involves a more complex set of procedures than are 

needed for water purification because the volume of organic matter and the variety of 

microorganisms are much greater. 

The first treatment, or primary treatment, of sewage and wastewater involves the removal in 

settling tanks of particulate matter such as plant waste. The solids that sediment are strained off, 

and the sludge is collected to be burned or buried in landfills. Alternatively, it can be treated in 

an anaerobic sludge‐digesting tank, as follows. 

During the secondary treatment of wastewater and sewage, the microbial population of liquid 

and sludge waste is reduced. In the anaerobic sludge digester, microorganisms break down the 

organic matter of proteins, lipids, and cellulose into smaller substances for metabolism by other 

organisms. Results of these breakdowns include organic acids, alcohols, and simple compounds. 

Methane gas is produced in the sludge tank, and it can be burned as a fuel to operate the waste 

treatment facility. The remaining sludge is incinerated or buried in a landfill, and its fluid is 

recycled and purified (Figure ). 

In aerobic secondary sewage treatment, the fluid waste is aerated and then passed through 

a trickling filter. In this process, the liquid waste is sprayed over a bed of crushed rocks, tree 

bark, or other filtering material. Colonies of bacteria, fungi, and protozoa grow in the bed and act 

as secondary filters to remove organic materials. The microorganisms metabolize organic 

compounds and convert them to carbon dioxide, sulfate, phosphates, nitrates, and other ions. The 

material that comes through the filter has been 99 percent cleansed of microorganisms. 



Liquid waste can also be treated in an activated digester after it has been vigorously aerated. 

Slime‐forming bacteria form masses that trap other microorganisms to remove them from the 

water. Treatment for several hours reduces the microbial population significantly, and the clear 

fluid is removed for purification. The sludge is placed in a landfill or at sea. 

In the tertiary treatment of sewage, the fluid from the secondary treatment process is cleansed 

of phosphate and nitrate ions that might cause pollution. The ions are precipitated as solids, often 

by combining them with calcium or iron, and the ammonia is released by oxidizing it to nitrate in 

the nitrification process. Adsorption to activated charcoal removes many organic compounds 

such as polychlorinated biphenyls (PCBs), a chemical pollutant. 

The home septic system is a waste treatment facility on a small scale. In a septic tank, 

household sewage is digested by anaerobic bacteria, and solids settle to the bottom of the tank. 

Solid waste is carried out of the outflow apparatus into the septic field beneath the ground. The 

water seeps out through holes in tiles and enters the soil, where bacteria complete the breakdown 

processes. A similar process occurs in cesspools, except that sludge enters the ground at the 

bottom of the pool and liquids flow out through the sides of the pool. 

 



 

A view of the methods used in sewage treatment in a large municipality. Primary treatment is 

represented by the steps preceding secondary treatment, and tertiary treatment is performed in 

the chlorination tank at the conclusion of the process. 



 

The standard plate count procedure. A 1‐mL water sample is diluted in buffer solution, and 

various amounts are placed with nutrient medium into Petri dishes to encourage bacterial 

colonies to form. The colony count is multiplied by the dilution factor to yield the total plate 

count. 

DISEASES TRANSMITTED BY WATER 

What Are Water-borne Diseases? 

Waterborne diseases are conditions caused by pathogenic micro-organisms that are transmitted 

in water. Disease can be spread while bathing, washing or drinking water, or by eating food 

exposed to contaminated water. While diarrhea and vomiting are the most commonly reported 



symptoms of waterborne illness, other symptoms can include skin, ear, respiratory, or eye 

problems. 

 

Waterborne diseases are caused by pathogenic microorganisms that most commonly are 

transmitted in contaminated fresh water. Infection commonly results during bathing, washing, 

drinking, in the preparation of food, or the consumption of food thus infected. Various forms of 

waterborne diarrheal disease probably are the most prominent examples, and affect mainly 

children in developing countries; according to the World Health Organization, such diseases 

account for an estimated 4.1% of the total DALY global burden of disease, and cause about 1.8 

million human deaths annually. 

The complete picture of water-associated diseases is complex for some different reasons. Over a 

period of decades, the picture of water-related human health issues has become more and more 

comprehensive, with the emergence of new water-related infection diseases and the re-

emergence  

The term waterborne disease is reserved largely for infections that predominantly are transmitted 

through contact with or consumption of infected water. Trivially, many infections may be 

transmitted by microbes or parasites that accidentally, possibly as a result of exceptional 

circumstances, have entered the water, but the fact that there might be an occasional freak 

infection need not mean that it is useful to categorise the resulting disease as "waterborne". Nor 

is it common practice to refer to diseases such as malaria as "waterborne" just 

because mosquitoes have aquatic phases in their life cycles, or because treating the water they 

inhabit happens to be an effective strategy in control of the mosquitoes that are the vectors. 

Microorganisms causing diseases that characteristically are waterborne prominently 

include protozoa and bacteria, many of which are intestinal parasites, or invade the tissues or 

circulatory system through walls of the digestive tract. Various other waterborne diseases are 

caused by viruses. (In spite of philosophical difficulties associated with defining viruses as 

"organisms", it is practical and convenient to regard them as microorganisms in this connection.) 

Yet other important classes of water-borne diseases are caused by metazoan parasites. Typical 

examples include certain Nematoda, that is to say "roundworms". As an example of water-borne 

Nematode infections, one important waterborne nematodal disease is Dracunculiasis. It is 

acquired by swallowing water in which certain copepoda occur that act as vectors for the 

Nematoda. Anyone swallowing a copepod that happens to be infected with Nematode larvae in 

the genus Dracunculus, becomes liable to infection. The larvae cause guinea worm disease.  

 

Water-borne diseases include the following: 

 Polio 

 Malaria 

 Cholera 

 Dengue 



 Scabies 

 Typhoid 

 Anaemia 

 Botulism 

 Fluorosis 

 Trachoma 

 Hepatitis 

 Diarrhea 

 Giardiasis 

 Ascariasis 

 Trichuriasis 

 Arsenicosis 

 Malnutrition 

 Legionellosis 

 Leptospirosis 

 Schistomiasis 

 Dracunculiasis 

 Onchocerciasis 

 Lead poisoning 

 Cryptosporiodiosis 

 Campylobacteriosis 

 Lymphatic filariasis 

 Hookworm infection 

 Ring Worm or Tinea 

 Methaemoglobinemia 

 Cyanobacterial toxins 

 Japanese encephalitis 

Transmission of Water-Borne Diseases 

Water-borne diseases spread by contaminating drinking water systems with feces and urine of 

infected animals or people. The spread of contaminated water is likely to happen where private 

and public drinking systems get their water such as surface waters - creeks, rivers, lakes, and 

rain. These sources of water may be contaminated by infected animals or people. Runoff from: 

 Landfills 

 Sewer pipes 

 Septic fields 

 Industrial or residential developments 

may also spread contamination, which has been the cause of a number of dramatic outbreaks of 

fecal-oral diseases such as typhoid or cholera. There are a number of additional ways in which 

fecal material may reach a person's mouth such as in food that is contaminated, or the person's 

hands. Generally, food that is contaminated is the one most common way people become 

infected. The germs in feces may cause the diseases by even slight contact and transfer. The 



contamination might happen because of floodwaters, septic fields, water runoff from landfills, 

and sewer pipes. 

The one way to break continued transmission of water-borne diseases is to improve the hygienic 

behavior of people and provide them with basic needs such as: 

 Sanitation 

 Drinking water 

 Bathing facilities 

 Washing facilities 

Preventing Water-Borne Diseases 

Clean water is a prerequisite for reducing the spread of water-borne diseases. It is well 

recognized that the prevalence of water-borne diseases may be greatly reduced by providing 

people with safe, sanitary disposal of feces and provision of clean drinking water. Water is 

disinfected/treated to kill any pathogens that might be present in the water supply and to 

prevent them from growing again in distribution systems. 

Disinfection is then used in order to prevent the growth of pathogenic organisms and to protect 

people's health. People need clean water and water supply systems. Without disinfection, the 

risk of water-borne disease increases. The 2 most common methods of killing microorganisms 

in the water supply are irradiation with ultra-violet radiation, or oxidation with chemicals like 

chlorine dioxide or ozone, or chlorine. 

Waterborne diseases 

 

 

 

 Droughts can cause increased concentrations of effluent pathogens, overwhelming water 

treatment plants and contaminating surface water.  Older water treatment plants are 

particularly at risk. 



 Changes in ocean and coastal ecosystems, including changes in pH, nutrient and 

contaminant runoff, salinity, and water security, that can cause degradation of fresh 

water, particularly in areas where much of the population uses untreated surface water for 

daily consumption and activities. 

 Increased frequency of intense extreme weather events can cause flooding of water and 

sewage treatment facilities, increasing the risk of waterborne diseases. 

 Indirectly, the lack of water can cause pressure on agricultural productivity, crop failure, 

malnutrition, starvation, population displacement, and resource conflict. 

 Changes can occur in the distribution and concentrations of chemical contaminants in 

coastal and ocean waters through the release of contaminants previously locked in polar 

ice sheets, or in runoff from coastal and watershed development. 

What is chemical oxygen demand (COD) 

That means that when either of them break down in a waterbody, they place a demand on the amount of 

available… oxygen! They consume it as they decompose or breakdown. COD comes from, you guessed it, 

chemical sources. It is a measurement of the amount of chemical organic matter being added to a waterbody. 

The chemical oxygen demand (COD) test is commonly used to indirectly measure the amount of organic 

compounds in water. Most applications of COD determine the amount of organic pollutants found in surface 
water (e.g. lakes and rivers) or wastewater, making COD a useful measure of water quality. It is expressed in 

milligrams per liter (mg/L), which indicates the mass of oxygen consumed per liter of solution. 

Organic pollutants at a site could be things like chemicals, petroleum, solvents, cleaning agents, etc. Not what 

you immediately think of when you see the word organic, but that's what it means. When these pollutants get 

spilled, mixed, etc., and end up in stormwater, they'll eventually break down, and add an additional strain on 

the oxygen demand in the water. That's not a good thing. 

What is biological oxygen demand (BOD) 

There's a fair amount of natural, organic matter which makes its way to waterbodies via stormwater runoff. 

Same as chemical sources, biological sources place a burden on the ecosystem by needing oxygen to 

breakdown. This would be things like sewage, plant and animal matter, etc. 

Biochemical oxygen demand (BOD) is the amount of dissolved oxygen needed by aerobic biological organisms 

in a body of water to break down organic material present in a given water sample at certain temperature over 
a specific time period. The term also refers to a chemical procedure for determining this amount. This is not a 

precise quantitative test, although it is widely used as an indication of the organic quality of water. The BOD 

value is most commonly expressed in milligrams of oxygen consumed per liter of sample during 5 days of 

incubation at 20 °C and is often used as a robust surrogate of the degree of organic pollution of water. 

So, just like COD, this is a methodology of determining a degree of pollution in your runoff. 

In environmental chemistry, there does seem to be a correlation between COD and BOD, so sometimes one is 

used as an indicator of both of them. 

Biochemical Oxygen Demand - BOD 



Biochemical oxygen demand or BOD is a chemical procedure for determining the amount of 
dissolved oxygen needed by aerobic biological organisms in a body of water to break down 
organic material present in a given water sample at certain temperature over a specific time 
period. It is not a precise quantitative test, although it is widely used as an indication of the 
organic quality of water. It is most commonly expressed in milligrams of oxygen consumed 
per liter of sample during 5 days (BOD5) of incubation at 20°C and is often used as a robust 
surrogate of the degree of organic pollution of water. 

BOD directly affects the amount of dissolved oxygen in rivers and streams. The rate of 
oxygen consumption is affected by a number of variables: temperature, pH, the presence of 
certain kinds of microorganisms, and the type of organic and inorganic material in the water. 
The greater the BOD, the more rapidly oxygen is depleted in the stream. This means less 
oxygen is available to higher forms of aquatic life. The consequences of high BOD are the 
same as those for low dissolved oxygen: aquatic organisms become stressed, suffocate, 
and die. 

Sources of BOD include topsoil, leaves and woody debris; animal manure; effluents from 
pulp and paper mills, wastewater treatment plants, feedlots, and food-processing plants; 
failing septic systems; and urban stormwater runoff. BOD is affected by the same factors 
that affect dissolved oxygen. BOD measurement requires taking two measurements. One is 
measured immediately for dissolved oxygen (initial), and the second is incubated in the lab 
for 5 days and then tested for the amount of dissolved oxygen remaining (final). This 
represents the amount of oxygen consumed by microorganisms to break down the organic 
matter present in the sample during the incubation period. 

 

 

 

 

 

 


