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Five LEED Categories
1. Sustainable Sites
2. Water Efficiency
3. Energy and Atmosphere
4. Materials and Resources
5. Indoor Environmental Quality









TNS System Conditions

In a sustainable society, nature is not 
subject to systematically increasing:

1. concentrations of substances 
extracted from the earth's crust; 

2. concentrations of substances produced 
by society; 

3. degradation by physical means 
and, in that society. . . 

4. human needs are met worldwide. 







Nature as Model

BIOMIMICRY – Innovation Inspired by Nature

Nature as Mentor



BIOMIMICRY – Nature as mentor
How does nature manufacture materials?



1Mitsch, M.J. (1996).  Ecological Engineering: A New Paradigm for Engineers and Ecologists, in 
Engineering within Ecological Constraints. National Academy of Engineering.  Retrieved from: 
http://books.nap.edu/books/0309051983/html/index.html

“The design of sustainable 
ecosystems that integrate 
human society with its natural 
environment for the benefit of 
both.”1

What is Ecological Engineering?



What is Ecological Engineering?

“The design of sustainable 
systems, consistent with 
ecological principles, which 
integrate human society with 
its natural environment for the 
benefit of both.”1

1Bergen, S.D., Bolton, S.M. & Fridley, J.L. (2001). Design principles for ecological engineering.  
Ecological Engineering (18), 201-210.



Relationships among ecology, applied ecology, 
and ecological engineering

From Mitsch, 1993, copyright American Chemical Society
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Climate regulation
Water regulation
Water supply
Soil formation
Waste treatment
Pollination
Food production
Raw materials

Ecosystem Services (in-kind)





“Ecological engineering should have its 
roots in the science of ecology, just as 
chemical engineering is close to chemistry 
and biochemical engineering is close to 
biochemistry. It logically should be 
considered a branch of ecology as well as 
a new field of engineering.”

- W. J. Mitsch

Where Does it Fit?





Five Principles

1Bergen, S.D., Bolton, S.M. & Fridley, J.L. (2001). Design principles for ecological engineering.  
Ecological Engineering (18), 201-210.

1. Design consistent with ecological principles

• Mimic natural structures and processes.

• Treat nature as a partner in design.

• Allow for diversity – more resilient.



Five Principles

1Bergen, S.D., Bolton, S.M. & Fridley, J.L. (2001). Design principles for ecological engineering.  
Ecological Engineering (18), 201-210.

2. Design for site-specific context 

• What is here?

• What will nature allow us to do here?

• What will nature help us do here?



Five Principles

1Bergen, S.D., Bolton, S.M. & Fridley, J.L. (2001). Design principles for ecological engineering.  
Ecological Engineering (18), 201-210.

3. Maintain the independence of design 
functional requirements

• Best designs are those that have independent 
(not coupled) FRs and one and only one DP to 
satisfy each FR.



Five Principles

1Bergen, S.D., Bolton, S.M. & Fridley, J.L. (2001). Design principles for ecological engineering.  
Ecological Engineering (18), 201-210.

4. Design for efficiency in energy and 
information

• Make maximum use of the free flow of energy 
into the system from natural sources, primarily 
the Sun.



Five Principles

1Bergen, S.D., Bolton, S.M. & Fridley, J.L. (2001). Design principles for ecological engineering.  
Ecological Engineering (18), 201-210.

5. Acknowledge the values and purposes that 
motivate design

• Most engineering codes of ethics state at least 
that engineers have a responsibility to serve 
and protect society.

• Responsibility broadened to include the natural 
systems that support life.



Scope of Application
1. The design of ecological systems (ecotechnology) as an 

alternative to to man-made/energy-intensive systems to meet 
various human need (e.g., constructed wetlands for 
wastewater treatment)

2. The restoration of damaged ecosystems and the mitigation of 
development activities.

3. The management, utilization, and conservation of natural 
resources.

4. The integration of society and ecosystems in built 
environments (e.g., in landscape architecture, urban planning 
and urban horticulture applications.

1Bergen, S.D., Bolton, S.M. & Fridley, J.L. (2001). Design principles for ecological engineering.  
Ecological Engineering (18), 201-210.



C.K. Choi Building, University of British Columbia (BC)



Composting Toilets & Greywater Systems

On-site Wastewater Management



Adam Joseph Lewis Centre at Oberlin College (Ohio)



Living Machines

On-site Wastewater Management



Source: www.climatex.com

Climatex® Lifecycle™ - Cradle to Cradle Product

• Free-range wool and ramine

• Only 38 chemical dyes met criteria

• Fabric trimmings used as mulch

“Waste equals Food” upholstery fabric.



BIOMIMICRY – Nature as model
How does nature cool structures?

Eastgate Building, Harare, Zimbabwe







Resources

Green Building

Canada Green Building Council
www.cagbc.org

U.S. Green Building Council
www.usgbc.org

Ecological Engineering

American Ecological Engineering 
Society

http://aeesociety.org

International Ecological 
Engineering Society

http://www.iees.ch


