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Reductionism versus Systems

Analysis
G¢CKSNE gAff Ffglea o
reductionism but the greatest
sustainability gains in the 2kentury will
be from systems analysis. In addition,
stakeholder engagement and managing

complexity will drive greater adoption of
Y2NBE adzaiul AylrotS AYT

John Crittenden, Presented at the Science
Summit for Sustainable Water, July 13,
2014, Dalian, China



Water, Nutrient
Recovery, Energy
Recovery, Recreation,
Heat Island
Mitigation, Air Quality
Improvement and
Transportation



_ow Impact Development (Reducing Storm Water
Runoff, Erosion and Surface Water Contamination) -
_ID Best Management Practices (BMPSs)

Rain Gardens for local flood control Green roof of City Hall in
at Cuyahoga Falls, OH!. Chicago, IL.

Rainwater Harvesting Porous parking lot at
tanks for residential water  through greening of the Reliant stadium,
supply at Perth, Australia?.  alleyways at Vancouver. Houston, TX?,




Rain Water Harvesting from Roof Rain
Harvesting, Cooling Condensate and Footing
Dewatering and Treatment Using a Wet Land
(Georgia Techs Engineeigihsystemsuilding)




Interdependency between Water Infrastructure
and Socio-Economic Environment

< 1% Philadelphia case
20, i LID (low impact development) options instead of
1% storage tunnel for CSO (combined sewer overflow)
1 control in watershed areas;
o% Y I Total net benefit over the 40 -year projection : 2

4%

billion (LID for 25 % runoff), 4.5 billion (LID for 100 %
runoff), 2009 USD.

12% B Increased recreational opportunities

Improved aesthetics/property value

Reduction in heat stress mortality

Water quality/aquatic habitat enhancement
Wetland services

Social costs avoided by green collar jobs
Air quality improvements from frees

Energy Savings
Reduced damage from SO, and NO, emissions

Reduced damage from CO, emissions

20%

37%

Source: Philadelphia Water Department (2009) Philadelphia combined sewer overflow long term control plant update, supplementa | document
volume 2; Triple bottom line analysis
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Water Flows with LID and Grey Water Reclamation:
2-story Apartment in Atlanta, GA (Gal/Capita-day)
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Residuals

Same Size
Waste Water
Treatment
Plant

Smaller Flow,
More
Concentrated;
Smaller Plant:
Better energy
and nutrient
recovery.



