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What is Environmental 


Engineering?
• We are concerned with the quality and 


availability of environmental resources and 


with the waste streams that impact them 


• Science…improve our understanding of 


natural processes


• Engineering…use this understanding to 


develop and apply technologies that will 


maintain or improve environmental quality








WATER QUALITY 


Engineering


• Water treatment - take water from a 


source and subject it to treatment 


processes to make the water suitable 


for its intended use


• Waste water treatment - after water is 


used, it is collected and treated to make 


it suitable to be returned to the 


environment








Boulder, CO


Water Treatment Plants


World’s Largest: One Billion Gallons Per Day, 7 Hr Process


James W. Jardine Water 


Purification Plant, 


Chicago, IL








I-Clicker - Water delivered from a public supply in 


western Michigan cost $0.45 per cubic meter. 


A 0.5L bottle of water purchased from a gas 


station costs $1.00. What is the cost of bottled 


water on per cubic meter basis?


Note: 1000 L per 1 m3


• A: $5x104 per m3


• B: $2 per m3


• C: $2000 per m3


• D: $5x10-4 per m3


Answer:


$1/ 0.5 L x 1000 L / m3


= $2000 per m3








Seattle, WA


San Jose, CA


Boulder, CO


Portland, OR


Waste Water Treatment Plants




http://dnr.metrokc.gov/wtd/wtd/westpt/player1.htm



http://dnr.metrokc.gov/wtd/wtd/westpt/player1.htm







How the Waste Water 


Treatment Plant Works


http://www.youtube.com/watch?v=


-bjbW1-lXaU&feature=related




http://www.youtube.com/watch?v=-bjbW1-lXaU&feature=related







A few problems that we need to solve!


• RUN-OFF: Contamination of aquatic 
environments by fertilizers and 
pesticides in agricultural runoff


• GROUNDWATER CONTAMINATION: 
Contamination of groundwater 
resources, especially by hazardous 
wastes


• REUSE: Treating wastewater for reuse








Air Quality Engineering


• Apply science and technology to control 


adverse effects of air pollution on human 


health and welfare, on other organisms, on 


materials, or on ecosystems


• Most efforts focus on emission sources since 


once pollutants are emitted into the 


atmosphere, there are no practical 


engineering techniques for 


removing them








Denver, CO
http://www.raqc.org/more/slides.htm


Clear Day


Hazy Day








Early


1900s,


NY City








Downtown Los Angeles, December 31, 1993








3 April 2002


This dust plume 


passed over urban 


areas in China, 


Korea and Japan, 


cruised over the 


Pacific Ocean and 


eventually made its 


way to Alaska.


Pollution doesn’t have boundaries








WHY DO WE CARE??


Some air pollutants cause adverse health effects, 


and we don’t like feeling bad or dying young.


Two examples of particle collectors in 


southern California


www.aqmd.gov/news1/50th_photos.htm








HAZARDOUS WASTE 


Management


• Creation, growth of the 


chemical industry 


during the 20th century 


established need 








• Hazardous 


if…corrosive, ignitable, 


reactive, toxic, 


radioactive, 


infectious…








Love Canal








• What needs to be done?


– Develop, apply methods for proper use, treatment 


and disposal


– Identify and remediate contaminated waste sites








Global Warming













Carbon Dioxide Levels


• What needs to be done?


– Develop, apply methods for carbon sequestration








Ozone








Chlorofluorocarbons
• Residence time 55 years 


for CFC-11 and 140 years 


for CFC-12, CCl2F2 


• HFC’s contribute to the 


depletion of the 


stratospheric ozone layer


• Strong UV radiation breaks 


the CFC molecules apart, 


releasing chlorine


• A single chlorine atom can 


destroy over one hundred 


thousand ozone molecules








• increase in cataracts and skin cancer, which is now one of the 


fastest growing forms of cancer, and could weaken the immune 


system. In the U.S., one person dies of skin cancer every hour


• changes in plant form, how nutrients are distributed within the 


plant, timing of developmental phases and secondary metabolism


• reduction in phytoplankton production, damage to early 


developmental stages of fish, shrimp, crab, amphibians and other 


marine animals 


Effects of Ozone Depletion








The HFC’s Reduction Efforts
• The Montreal Protocol in which all developed 


countries agreed to phase out production of most 


ozone depleting substances, including CFCs, by 


the end of 1995








Homework Problems are 


Available as Assignment 8 on 


Blackboard.
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