






















 iii) Industrial Waste

Industry often uses water for cooling processes, sometimes discharging large quantities of warm 
water back into rivers. This is a form of thermal pollution where raising the temperature of the 
water lowers the level of dissolved oxygen and upsets the balance of life in the water. This 
condition can kill fish and other aquatic organisms incapable of tolerating the high temperature.
 
Acid precipitation is caused when the burning of fossil fuels emits sulphur dioxide into the 
atmosphere. The sulphur dioxide reacts with the water in the atmosphere, creating rainfall which 
contains sulphuric acid. As acid precipitation falls into rivers, lakes and ponds it can lower the 
overall pH of the waterway, killing vital plant life, and thereby affecting the whole food chain. It 
can also leach heavy metals from the soil into the water, killing fish and other aquatic organisms. 
Because of this, air pollution is potentially one of the most threatening forms of pollution to aquatic 
ecosystems.
  
In mining and oil-drilling operations, corrosive acid wastes are poured into the water. Decaying 
tanks and cesspools, used where sewers are not available, may also pollute the groundwater and 
adjacent streams, sometimes with disease-causing organisms.

iv) Siltation and Sedimentation
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Industries and agriculture come a close second, with toxic 
chemical by-products being dumped into our rivers. 
Chemical waste products from industrial processes are 
sometimes accidentally discharged into rivers. Examples of 
such pollutants include cyanide, zinc, lead, copper, cadmium 
and mercury. These substances may enter the water in such 
high concentrations that fish and other animals are killed 
immediately. Sometimes the pollutants enter a food chain and 
accumulate until they reach toxic levels, eventually killing 
birds, fish and mammals.

 
  

Clearing of land for farming or any other development 
near riverbanks and water bodies can lead to erosion of 
soil into the rivers or lakes. The silting of streams is a 
kind of water contamination. A heavy load of silt kills 
fish indirectly by decreasing the quantity of oxygen and 
other nutrients in water. Then, as the following water 
slows, silt is deposited on streambeds. Reservoirs 
behind dams also will be filled with silt unless erosion 
is stopped in the watershed above. Sedimentation also 
taints water. It is the result of poor conservation 
practices. Sediment fills water supply reservoirs and 
fouls power turbines and irrigation pumps. It also 
diminishes the amount of sunlight that can penetrate the 
water. In the absence of sufficient sunlight, the aquatic 
plants that normally furnish the water with oxygen fail 
to grow.

 
  

regina/GEC



v) Solid Waste

Many waterways are utilized as dumps 
for household and industrial wastes. 
Some communities dump rubbish and 
untreated sewage into the nearest 
streams. Industries contaminate the 
waterways when they discharge acids, 
chemicals, greases, oils, and organic 
matter into them. They destroy 
commercial fisheries when they block 
the sunlight from coming through to the 
organisms. They also cause streams to 
become unusable for recreational 
purposes.

vi) Oil Pollution

If oil leaks enter a slow-moving river, it forms a rainbow-coloured film over the entire surface 
preventing oxygen from entering the water and cause suffocation and later lead to death of the 
animals there. 

b) Effects And Impacts Of Water Pollution :

i) Effect on Lakes and Water Organisms  
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As mentioned previously, water pollution from different kinds of sources will 
eventually lead into water bodies. Since water ecosystems are fragile, the 
slightest change of temperature or condition will prove disastrous to the living 
organisms.  For example, if oil leaks into rivers or lakes, the ecosystem will 
face dire consequences. Snails may lose their ability to attach themselves to a 
rock for stability, and be swept away and killed. Fish may ingest oil and 
depending on how the compounds react with their individual cells, clog their 
gills. Crustaceans and fish eggs may be affected by toxic materials found in 
even a thin layer of oil on the surface of the water. In contrast, if the oil sinks 
into the water's sandy sediment, or covers its beaches, some species (oysters, 
clams, mussels, smelt, and herring) may not generate offspring. If they do, the 
offspring may be affected. 

ii) Effects on Human health

The effects will depend on the source of pollution itself because different 
sources have different impacts.  Nitrates in drinking water can cause a disease 
in infants that sometimes results in death. Metals like lead (from batteries 
paint and petrol) and mercury (from batteries, plastics) can cause untold 
damage to the nervous system and brain functions. It can also have an effect 
on reproductive systems and organs. Crops can absorb cadmium in 
sludge-derived fertilizer; if ingested in adequate quantities, the metal can 
cause acute diarrhoea and liver and kidney damage. 
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1.2.2  Types of Waste 

Waste is generated continuously in every single way from our daily activities. Each activity will 
generate different types of waste which will require its own separate or specialized treatment. The 
nearest example is household or domestic activities that usually generate waste in the form of food 
waste that is high in water content, and is usually treated or disposed of through the landfill 
method.  

The types of waste commonly generated in Malaysia are as follows; 

a) Municipal Solid Waste

Municipal Solid Waste (MSW) refers to a combination of several different types of waste: 
household or domestic waste, commercial waste and institutional waste. MSW is highly 
heterogeneous and its composition depends on factors like living standards, type of housing, 
seasons, country, and cultural habits of individuals.

 i) Domestic waste refers to waste generated from residential homes or buildings used 
wholly for the purposes of living accommodation. Typically, the waste consists of organic and 
inorganic fractions. Organic waste includes putrescent waste, paper of all types, plastics of all 
types, textile, rubber, leather, wood and yard or garden waste. The inorganic fraction includes glass, 
crockery, tin cans, aluminium, ferrous metal and dirt. Domestic waste also includes waste 
components that require a different kind of handling, called bulky waste. These include items such 
as radios, television sets, refrigerators, washing machines, furniture, and household hazardous 
waste, e.g. batteries and fluorescent bulbs. 

 

 ii) Commercial waste refers to waste from premises used wholly or mainly for purposes of 
trade or business, or for purposes of sport, recreation or entertainment. Such premises may include 
stores, restaurants, markets, office buildings, hotels, print shops and petrol service stations. The 
types of waste are similar to domestic waste. However, the composition of waste depends on the 
source. 
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 iii) Community waste refers to waste generated from public places as a result of activities 
undertaken by local authorities (operation and maintenance of municipal facilities and provision of 
other municipal service including street cleaning, landscaping, catch basin cleaning, parks and 
beaches and recreational areas). The types of waste include rubbish, special waste including dead 
animals and bulky waste, debris from street sweeping and drain cleansing, landscaping and tree 
trimming, and green waste. 

 

 

 iv) Construction & renovation waste refers to waste generated from any construction or 
demolition site, and may include road repair / renovation sites, building demolition, and broken 
pavement. The composition is variable but may include dirt, stones, concrete, bricks plaster, 
lumber, shingles and steel. 

 

 

 
 v) Institutional waste refers to solid waste generated from government centres, schools, 
places of worship, and hospitals (excluding clinical waste). The types of waste generated are 
relatively similar to those of domestic waste. 
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b) Hazardous Waste

These types of waste represent a potential danger, immediate or not, to human life, wildlife and 
plants. Solid waste is categorised as dangerous if it has the following characteristics:
 
 i) inflammable 
 ii) corrosive
 iii) reactive 
 iv) toxic 

c) Industrial Waste

Industrial waste comprises wastes generated from industrial premises through industrial processes 
(some of these could also include hazardous waste). The types of industrial waste include industrial 
process waste, scrap materials and waste similar to domestic waste component in variable degrees 
of composition. Industrial wastes include solids, liquids, sludges and gases.

1.2.3  Source of waste 

Sources of waste can be everywhere and vary widely. Nonetheless; it can be narrowed down as 
below;

a) Domestic or Municipal - from homes and offices come a complete range of materials such as   
paper, plastics, organic, hazardous (insecticides, cleaning products). 

b) Industry/Manufacturing – the “non- value” waste materials from processes.

c) Agriculture - vegetation from clearing land, empty containers from pesticides, fertilizers.

d) Construction - debris, concrete, metal, paint, tiles, and other related unwanted construction 
materials.

e) Hospital/ medical - medical wastes, used needles, spent and out dated drugs.

f) Hazardous – materials which exhibit ignitable, corrosive, reactive, or toxic characteristics.
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1.2.4  What are the Problems and Issues Relates to Solid Waste?

Scenarios such as litter by the roadside, drains clogged up with rubbish, and rivers  filled with filthy 
garbage are definite indicators that solid waste is a major environmental problem in Malaysia. 
Rapid development, population increase and changes in consumption patterns directly or indirectly 
have resulted in the generation of enormous amounts of waste from biodegradable waste to 
synthetic waste. As of the year 2008, 23,000 tonnes of waste is produced each day in Malaysia and 
waste generated in Selangor state in 1997 was over 3000t/day and the number of waste is expected 
to rise till 5700t/day in year 2017 (Yachio Engineering, 2000 cited in Muhd Noor Muhd Yunus, 
2000). Unquestionably this situation has been and will be reducing our environment's capacity to 
sustain life.

Despite the massive amount and complexity of waste produced, the standards of waste management 
in Malaysia are still poor. These include outdated and poor documentation of waste generation rates 
and its composition, inefficient storage and collection systems, disposal of municipal wastes with 
toxic and hazardous waste, indiscriminate disposal or dumping of wastes and inefficient utilization 
of disposal site space. 

Furthermore, the lack of awareness and knowledge among Malaysians with regards to solid waste 
management (SWM) issues and ignorance about the effects that improper SWM has definitely 
worsened the problem. 
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1.2.5 Impacts of Solid Waste on Our Environment 

Improper handling of these wastes can pose direct threats to our environment and health. Almost all 
the life of a human is connected with wastes. Most of them are not dangerous to the environment 
and health if properly treated. However, an unsatisfactory and ineffective system for the collection, 
storage and removal of wastes may result in negative impacts on the environment and human 
health.

This particular section will explain what are the impacts of solid has on the environment. 

       Solid waste impacts on climate change (Greenhouse Gas) 

Many people may know that climate change is caused by deforestation or human activities such as 
open burning that releases huge amounts of carbon dioxide. However, many people may not know 
that solid waste is a part of the loop that contributes to the changes of global climate. 

Climate change is caused by the emission of greenhouse gases (GHG). Some of these emissions 
have a direct link to solid waste. The manufacturing, distribution and use of products as well as 
waste generation – all these have resulted in the emission of GHG that affect Earth’s climate.   

The Earth’s atmosphere contains many types of gases which includes GHG. GHG absorb and retain 
heat from the sun. They regulate the Earth’s climate by holding warmth in an atmospheric blanket 
around the planet's surface. Scientists call this phenomenon the “Greenhouse Effect”. Without 
GHG, the average temperature on Earth would be -2 degrees Fahrenheit instead of the current 57 
degrees Fahrenheit (www.pewclimate.org). However, certain human activities have released 
additional GHG, hence; upsetting the natural atmospheric balance of GHG and directly increasing 
global temperatures. 
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ASSIGNMENTS

reduce your carbon footprint

use public transport

the problem with pollution
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aSSIGNMENT 1: REDUCE YOUR CARBON FOOTPRINT

Set up a car pool with your neighbours for the jour-
ney to work or to send the children to school or for 
other errands that can involve the community.

Draw up a schedule for drivers containing a list of 
contact details.

Identify pick up and drop off points within the neigh-
bourhood.

Draw up a reimbursement plan for drivers so all 
share the costs of carpooling such as fuel money, 
toll, parking and others.

Here’s how:

aSSIGNMENT 2: USE PUBLIC TRANSPORT

Here’s how:

Designate a day in a week to start your quest to use 
public transport and help stop global warming 

You can either walk or use a bicycle to get to work or 
a desired destination

Once you are comfortable with this routine, 
designate two or three days in a week for travel by 

public transport 



_conduct a 
pollution 
audit in your 
home_
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aSSIGNMENT 3: the proBlem with pollution
Checklist for pollutants Here’s how:

Area in the home Pollutants Tick 
if yes

Kitchen

Bathroom

Garden

Garage

Miscellaneous

Dish washing detergent 

Leftover food waste

Food waste that can be composted

Cooking oil, especially from deep 
frying

Chlorox, bleach and whiteners

Chemical based vs natural soap

Chlorox, bleach and whiteners

Products containing acid for getting 
rid of stains on walls and floors

Laundry detergent

Chemical fertiliser vs Organic fertilizer 
or compost

Garden waste that can be composted

Herbicide

Pesticide

Weedkiller

Engine oil

Lubricants

Polish

Old tyres

Old car battery

Old batteries

Old handphone batteries

If you ticked more than 
10 items on the list then 
you are definitely a big 
contributor to land and 
water pollution.
 
Instead of using chemi-
cal ridden products at 
home you can use 
natural alternatives such 
as biodegradable 
environment friendly 
detergent for washing 
dishes, and clothes. 
Many such products are 
already on sale at major 
supermarkets. For more 
tips on natural ways to 
keep your home clean, 
check out websites like 
www.ecolivingcenter.co
m/solutions and 
www.geocities.com/Hea
rtland/Prairie for the 
Clean and Green : 
Natural Homemade 
Household Cleaners 
page.

Composting is also 
good for healthy plants 
so instead of using 
chemical fertilizers, try 
making your own 
compost for the garden. 

Make good use of the 
tried and proven tips 
above for a healthier 
life!
 





Module 2: Integrated Waste Management
page 27_

2.1  Understanding Integrated Waste Managemnt (IWM)

Integrated waste management (IWM) is an approach whereby decisions on waste policies and 
practices take account of waste streams, collection treatment and disposal methods, environment 
benefits, economic optimization and social acceptability. Basically, an approach or system that 
combine waste streams, waste collection, treatment and disposal methods, with the objective of 
achieving environmental benefits, economic optimization and social acceptability (Strange, 2002). 

Concept undertaken with regards to IWM varies around the world. For instance, IWM in California 
includes public education, outreach programmes and efforts to foster markets for recyclables. IWM 
South Africa aims to integrate and optimize waste management in order to maximize efficiency and 
minimize environmental impacts and financial cost of waste and improve the quality of life of its 
citizens (Strange, 2002).

Noted by Stranger (2002), the IWM term does not describe a particular approach or technique to be 
applied with a particular waste stream. It refers to the overall approach that considers the best 
means to manage waste.

2.1.1  Solid Waste Management

Malaysia has its own national policy and its aim is to 
establish a comprehensive, integrated, cost effective, 
sustainable and socially acceptable method of solid 
waste management and to implement solid waste 
management based on waste management hierarchy 
which gives priority to waste reduction via 3R, 
intermediate treatment and final disposal. 

www.gettyimage.com







Use less! Buy what and when is necessary. Refrain 
from buying items that are packaged in non – 
recyclable materials. Use a shopping bag instead of 
plastic bag to carry your items the next time you go 
shopping. Stop using Styrofoam to pack your food 
because it is not biodegradable and it contains toxic 
compounds that can leach into your food. Bring your 
own container the next time you buy food. Use a 
handkerchief instead of tissue paper to wipe your 
hands or mouth.
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3) Reuse

Instead of throwing things away all the time, think about 
reusing items through nature craft. This means making things 
out of what we would usually throw away. A simple tin can 
could become a beautiful pencil holder (Refer to Module 3 to 
find out examples of nature craft). By reusing things, you can 
save landfill space as well as save natural resources.

GEC

4) Recycle

Turn your waste into resources. Collect, sort and recycle all the 
recyclable materials. Among the materials that can be recycled are 
newspaper, magazines, books and brochures, loose white and 
mixed paper, cardboard (including tissue boxes, shoe boxes and 
other cardboard boxes), glass bottles, aluminium cans, plastic bottle 
(labeled as PET 1, HDPE 2, LDPE 4), metal tins and cans, tetrapak 
cartons, electronic waste. Refer to Module 3 for a detailed 
explanation on how to collect, sort and recycle your waste through 
The Art of Recycling.
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2.3.3  Reducing the Need for More Landfills and Incinerators

You might be thinking why we should reduce, reuse and recycle when waste is still produced at the 
end of the day. This is true as generating waste is not only a part of the human lifestyle but of all 
living things on earth. The difference is the amount and type of waste produced by humans that 
significantly affects the environment. By sorting waste through recycling and composting, we are 
able to reduce the amount of waste being dumped into landfills and/or incinerators. 

You might think why sort waste when current landfills are equipped with the latest technologies 
that allow methane gas or leachate to be captured and recovered hence reducing their negative 
impact on the environment. The problem is, this is true only for some landfills in a number of 
developed countries. From the point of view of managing waste, it seems reasonable. However, 
from the point of view of a zero waste system it seems less reasonable. Over 62% of the waste that 
is buried in landfills is readily recyclable, organic waste that can be composted and is important to 
replenish soils (i.e. paper, garden waste, fruit peels, and vegetable leftovers). However, when these 
types of organic waste are mixed with numerous toxic products from household and industrial 
waste, they become too contaminated to be applied in soils. The only solution is simply to sort and 
compost this organic wastes at home (the source). Again, this ensures the right quality of organic 
waste is not wasted and ensures fewer waste being sent to landfills. Hence, reducing the demand for 
more landfill to support waste.

Some may say that the incinerator is an alternative solution to reduce waste and at the same time 
lessen global environmental impact by energy capture and reducing the need to burn other fuels. 
These may not be true due to two reasons as noted by Sheehan (2000). The energy captured 
through incineration is prevailed over by the production of toxic emission (acid gases, mercury, 
dioxin and furans) and toxic ash. The second reason is that the energy required to burn waste is 
higher than energy required for recycling used materials.
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MODULE 3

  HANDS-ON ACTIVITIES

3.1 4R 2C - HANDS ON ACTIVITIES

3.2 THE ART OF RECYCLING

3.3 COMPOSTING

3.4 NATURE CRAFT

3.5 FERMENTED WASTE
JUICE-GARBAGE ENZYME

composting formula

compostable materials

composting technique

compost size / volume

composting period

troubleshooting
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3.3  Composting

Composting is nature’s way of recycling organic matter. It is a process whereby; biodegrable 
organic matter is broken down by microorganisms in the presence of oxygen. The product of this 
process is compost, which benefits the environment as a natural fertilizer for gardening and 
farming. By recycling the organic material, valuable nutrients and organic matter are recycled, 
hence, alleviating the solid waste problem. 

3.3.1  Composting Formula

Four key ingredients of composting are brown material, green material, air and water. Green and 
brown materials are biodegradable organic matter that forms the main ingredient for composting. 
Green materials are rich in nitrogen and brown materials are rich in carbon. It is important to have a 
50:50 ratio by weight of green and brown in a compost pile. Air and water is important for aeration 
and provide moisture for decomposer organisms. Complete and perfect compost should be friable, 
cool, dark in colour and exude an earthy smell. Refer to figure 3.2. 

Br
own

Gr
een

Moist green 
materials: Veggie 
and fruit peels, etc. 
Rich in N

Woody materials: 
Dry leaf, twigs, 
sticks, etc. 
Rich in C

2O
Air

Aeration is important as 
microorganisms in a 
compost ple need 
oxygen to live and work

H O2

W

ater
Compost materials 
should have 
moisture content of 
40 - 60 %

Co

mpost

Figure 3.2: Composting formula









c)  Plastic bag composting
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Materials: 

Empty plastic bags,

Brown materials (dry 
leaves, twigs), 

Soil

Method:

Punch hole in plastic bags (for aeration). Put a layer of soil at 
the bottom and alternate your brown materials until it is full. 
Tie the bags neatly and hang with hooks on fences or stacked 
up neatly. Remember to keep contents moist. Compost will be 
ready for use in 4 -5 weeks.

Figure 3.4: Compost pit

3ft x 3ft x 3ft 

small twigs

holllow tube

compostable 

materials

brown 

materials
soil

plastic bag 

with holes

Figure 3.4: Plastic bag composting



















ASSIGNMENTS

adopt an organic farm

school composting project

craft from recyclable materials

set up a school herbal garden and 

orchardll
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aSSIGNMENT 3: CRAFT FROM RECYCLABLE MATERIAL

Collect recyclable materials such as old clothes, aluminium cans, magazines, and such.

Refer to Nature Craft tips on page ?? for ideas on how you can make nice things out of old stuff.

Here’s how:





MODULE 4

 THE NEXT STEP

4.1 HOW TO INITIATE A ZERO WASTE 
SYSTEM

initiate a proposal

get support from your 
top level management

form a recycling 
team/committee

appoint a coordinator

execution of zero 
waste activities 

education and promo-
tion: the science 
civic approach

monitoring and evalu-
ation

















ASSIGNMENTS

green audit at school

community recycling

recycling bank
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