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Chapter Description 

• Topic  
– Environmental system overview 

– Environmental legislation & regulation 

– Environmental Ethics 

 

• Topic Outcomes 
– Described briefly the content of environmental engineering 

– State the environmental legislation and regulation  practices in Malaysia 

– Recognise Environmental Ethics 

 

• References 
– Peavy, H.S., Rowe, D.R. and Tchobanoglous, G., Environmental Engineering, McGraw Hill, 

1985. 

– Mackenze, I.D., Introduction to Environmental Engineering, 4th Edition, Davis A. Cornell, Mc 
Graw Hill, 2008. 

– Sawyer, C.N. Chemistry for Environmental Engineerin. 4th Edition, McGraw Hill, 1994. 

– Martin, T.A. and David, W.H. Fundamental of Environmental Engineering. 2003.  

– Environmental Quality Act 1974 (Subsidiary Legislation), International Law Book, Service 
June 2002.  
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Chapter 1: Introduction of  environmental engineering 

 Environmental system overview 

 Environmental legislation & regulation 

 Environmental Ethics 

 

Chapter 2: Water and wastewater quality management 

 Physical parameters (suspended solids, turbidity, color etc.) 

 Chemical parameters (TDS, hardness, alkalinity, etc.) 

 Biochemical parameters (BOD, microorganisms) 

 

 
Chapter 3: Engineered system for water treatment 

 Physical processes 

 Chemical processes 

 Biochemical processes 

COURSE CONTENT 
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Chapter 4: Engineered system for wastewater treatment 

 Primary treatment 

 Secondary treatment 

 Sludge treatment 

 Advanced wastewater treatment 

Chapter 5: Air pollution control 

 Classification 

 Air quality management 

 

Chapter 6: Solid and Hazardous waste management 

 Types of  solid and hazardous waste 

 Properties of  solid waste 

 Solid and hazardous waste management 
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Chapter 1: Introduction To 

Environmental Engineering 

Environmental System Overview, Environmental 
legislation and Regulation, Environmental Ethics 

NH 

Hamidi 
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Environmental Engineering? 

conc

ern 

Protecting the 

environment 

Human population (from 

environmental factors) 

Improve environmental 

quality (human health 

& well being) 
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What is Environment? 

Lake Thunersee, Interlaken, Switzerland 
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• Environment can be defined as one’s 

surroundings 

• For an environmental engineer the 

environment may refer to a very 

localized area in which a specific 

problem must be addressed 

 

Environment?? 

Source: https://get.pxhere.com/photo/tree-plant-flower-
environment-reflection-symbol-natural-environmental-solar-globe-
energy-eco-ecology-green-energy-earth-design-planet-icon-recycle-
organic-woody-plant-green-natural-853847.jpg 
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 a mixture of  

gases  

 consists of  

oceans, the 

lakes and 

streams, 

groundwater 

 
soil mantle 

that 
wraps the 
core of  
the earth 

 

Global Environment 

Source : http://images.tutorvista.com/content/environment/biosphere-illustration.jpeg 
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A thin shell that encapsulates the 
earth. 

 
 life-sustaining resources such as air, 

food and water are withdrawn from 
the biosphere. 

 
 Waste products in gaseous, liquid and 

solid forms been discharged.  
 

Biosphere 

Source: https://upload.wikimedia.org/wikipedia/commons/b/b9/Biosphere_system.png 
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Environmental issues 
1 The Hemorrhaging of  

Biodiversity 

 Human are responsible for rapidly 

diminishing the diversity of  life forms 

on this planet (e.g. research on marine 

life for medicines improvement)  

 

 The loss of  species is irreversible and 

the loss of  old-growth natural habitats 

cannot be replaced within centuries.  

 

 The fewer the species remaining on this 

planet, the more slightly our own 

existence. 
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Degrading the Ozone Layer 2 
 Without the protective ozone layer 

high above in the stratosphere we 

would literally fry from the sun’s 

ultraviolet radiation. 

 

 Certain industrial compounds, such 

as organohalogens (the refrigerant 

Freon is an example), break down 

ozone in the stratosphere at very 

high rates for long periods of  time 

& greatly reduce the ozone’s ability 

to protect surface life from UV 

radiation.  

 
 

Source:https://www.google.com.my/imgres?imgurl=https%3A%2F%2Fi.vimeocdn.co
m%2Fvideo%2F517481830_1280x720.jpg&imgrefurl 
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Changing Climates 3 
• Humanity has released sufficient 

quantities of  greenhouse gases into the 

atmosphere over the last century that we 

are now starting to feel the effects of  an 

inevitably warmer world (e.g: flood, 

wildfires, etc.).  

 

• Humanity is already committed to a great 

deal of  change in our global climate.  

 

• By reducing greenhouse gas production 

and creating more efficient technologies 

and production systems now will benefit 

future generations.  
 
 

Source:https://encryptedtbn0.gstatic.com/images?q=tbn:ANd9GcQFjhvg
H0rbTbaafIMkxN2dPP5HrVhdz7iv6R665bBsQa81WEHi 
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Toxins 4 
• Radioactive materials, pesticides, herbicides, 

fungicides, nematocides―all of  these man-made 

products kill or harm life. 

 

• All nuclear reactors should immediately be 

retrofitted with safer fuel pellets and gravity-fed 

cooling systems. 

 

• Similarly, the heavy use of  pesticides, herbicides, 

fungicides and other toxins will continue to have 

highly deleterious effects on the health and well-

being of  people and ecosystems. 

 

• What can one do? At least buy organic bananas, 

rice, and cotton three of  the most toxin-producing 

crops and advocate for reducing the use of  toxins 

throughout industry and agriculture. 

Source:https://upload.wikimedia.org/wikipedia/commons/thumb/0
/0b/Radioactive_keeper_drums.JPG/1280px-
Radioactive_keeper_drums.JPG 
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Our Dying Oceans  5 • Overfishing has destroyed most fisheries and 

the oceans are now do not have over 95% of  its 

larger predatory fish, such as sharks, Bluefin tuna, 

and billfish. 

 

• Coral reefs are degrading almost everywhere in 

which occur due to warming and acidifying 

(caused by more carbon dioxide in the 

atmosphere) seas.  

 

• The tons and tons of  discarded plastic that 

ends up in the ocean kills and sickens marine life 

up and down the food chain. 

 

• As this plastic breaks down the resulting 

micropellets will continue to cause lasting harm in 

ecosystems. 
 
 

Source:https://encryptedtbn0.gstatic.com/images?q=tbn:ANd9GcRFv
oSEFbEf9DAVSv6QoN0ovLhPwSPZ6MEMf7H8oczwt1_47WzZHw 
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• Satisfying natural needs - Human used natural resources to 

satisfy their needs- unprocessed resources 

• However, pollutions start overload when human turned to 

satisfy their acquired needs. 

• Due to industrial revolution-items being processed or 

manufactured. (e.g. Processed foods and beverages). 

• Anthropogenic – human induced pollutants have overloaded 

the system 

 

Impact of Humans to Environment 
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BONTANG, Kalimantan 

Utara "Setakat ini, kami masih tidak mengetahui 

bagaimana perkara ini boleh terjadi “ - penduduk 

 

"Namun, kebanyakan warga di sini percaya air 

tersebut berubah kerana terdapat aktiviti 

membuang sisa-sisa cat atau pewarna ke dalam 

sungai,'' 

 

 

 

Source:© Utusan Melayu (M) Bhd 15/02/2014  
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-image of  the 

Victoria lake 

being amongst the 

most polluted lakes 

in the world, and 

that its waters are 

responsible of  a 

large number of  

endemic deceases 

in the area. 

Source: http://news.bbc.co.uk/2/shared/spl/hi/picture_gallery/07/africa_lake_pollution/html/2.stm 
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1. Polluted environment : 
to health and well being. 

2. Health concerns: 
• Harmful chemical & 

biological agents  
• Direct & indirect 

effect to health 
• Chemical toxin 
• People in crowded 

cities suffered from ill 
effects – air pollutants 

 

 

 

Impact of Environment to Humans  

Source:https://www.google.com.my/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rj
a&uact=8&ved=0ahUKEwjd7u3loOrVAhVKuo8KHT4lAQ0QjRwIBw&url=https%3A%2F%2Fcom
mons.wikimedia.org%2Fwiki%2FFile%3AHealth_effects_of_pollution.png&psig=AFQjCNF2IdB
kQKFGTnTrDWt9HwOohHnCrg&ust=1503471190504794 
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3. Economic threats. 

• Example: Lake Eire, North 

America (supporting fishing 

industry, processing & shipping 

facilities).  

• In 1960s, Lake Erie had become 

extremely polluted, in part due to 

the heavy industry that lined its 

shores.  

• Factories dumped pollutants into 

the lake and the waterways that 

flowed into it. 

  

Record-sized Lake Erie toxic algae bloom 

of  2011 may become regular occurrence 

• Waste from city sewers made its way 

into the lake too, as did fertilizer and 

pesticides from agricultural runoff. 

• Consequence: the economic potential 

of  the lake was nearly lost.           
 

June 

1 

July 

19 

July 

31 

Aug 

11 

Sept 

3 

Oct 

9 

http://www.cleveland.com/science/index.ssf/2013/04/record-

sized_lake_erie_algae_b.html 

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


OER Environmental Engineering by Siti Hajar Noor  (editor) work is under licensed 
Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. 

4.     Aesthetic heritage and cultural enjoyment 

Source:http://www.nbcnews.com/id/19114202/ 

The Parthenon in Athens, Greece, is among 

the European structures seeing thermal stress 

from climate change. Less rain in southern 

Europe will also force authorities there to spend 

more money to clean monuments blackened by 

pollution. 

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


OER Environmental Engineering by Siti Hajar Noor  (editor) work is under licensed 
Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. 

 

 Adapt the principles of  natural mechanisms to engineered systems 
for pollution control . e.g.: containers used for disposal of  hazardous 
wastes such as toxic chemicals and radioactive materials must be 
isolated from the environment.  

 

 Understand the biological and chemical reactions involved in 
processes, the chemistry and microbiology aspects.  

 

 To build a bridge between biology and technology by applying all the 
techniques available.  

 

The role of environmental engineer.. 
Your role?? 
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 Protect the environment 

from the potentially harmful 

effects of  human activity.  

 

 Protection of  human 

populations from the effects 

of  adverse environmental 

factors.  

 

 Improvement of  

environmental quality for 

human health and well -

being.  
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Environmental Legislation & Regulation 
 in Malaysia 

Environmental Quality Act (1974) 

 An Act relating to the prevention, abatement, control of  

pollution and enhancement of  the environment. 

    [15 April 1975, P.U. (B) 113/1975] 

 

 Faced with worsening water pollution caused by the three 

traditional industries of  tin mining, natural rubber, 

and palm oil on the one hand, and by new industrial 

pollution on the other, brought about by industrialization 

policies pursued since the late 1960s and fostered by 

foreign capital inflow, Malaysia in 1974 enacted its first 

framework environmental legislation in the form of  the 

Environmental Quality Act 1974.  
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Environmental Quality Act (Amendment) 2001  

Example (part of  the amendment) :  
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