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Re-circulation through
evapo-transpiration

Shallow ground water flow

Aquifer recharge



Constant, clean discharge flows, year round to sustain stable surface water hydrology 
with constant water temperature and chemistry

Historical Patterns of Hydrology
Recharge Zone:  Uplands
Discharge Zones:  Lowlands – rivers, streams, ponds, wetlands



Water in Contemporary Urban, Suburban & Rural 
Environments

Traditional Stormwater Management Approach:
Collect and convey water away from the site just as 
quickly and efficiently as the law will allow through 
enclosed storm sewer systems designed with 
concentrated points of discharge that generate a 
velocity and volume of flow that is nearly 
impossible to mitigate.





According to USEPA, 40-60% of nitrogen applied to lawns ends up 
in surface and groundwater systems



Reversed hydrological pattern results in runoff containing sediments, oils, greases, 
salts, fertilizers, pesticides, and higher water temperatures that inundate historical 
systems adapted to completely different hydrological and water quality conditions

Contemporary Hydrology
Upland becomes discharge zone
Natural wetlands are expected to function as recharge zones















Severe erosion of stream and river systems caused by 
excessive runoff





Bluff Springs Fen 
Elgin, Illinois

The Botanical Law
“Plants Grow in Habitats to Which They are Adapted”









The hydrology of boom…

and bust



Loss of system stability and biodiversity



August 1991 

Confluence of Missouri, Illinois + Mississippi Rivers

August 1993 

[NASA/Goddard Space Flight Center Scientific Visualization Studio]



[Photos taken or compiled by Dr. Tom Weingeist]

Iowa floods of 2008





The Foundation for Sustainable Design 

BEGINS WITH WATER

CDF Philosophy and First Principles



First Principles of Sustainable Design

Doctrine
All water is a valuable resource; it should never be 
squandered or treated as a waste product in any of 
its forms or contexts.

Approach
Replicate, to the degree possible, the historical 
natural and cultural processes to which local 
ecosystems are adapted.



Integrated Site Planning + 
Green Infrastructure Solutions



Sustainable solutions for any environment



Villa Park Police Station
Villa Park, IL



Green Roofs

Porous Pavement

Rain Gardens

Villa Park Police Station
Villa Park, IL



Villa Park Police Station
Villa Park, IL



Kresge Foundation Headquarters
troy, michigan

Client:  Kresge Foundation
Completion:  2006
Awards:  Michigan ASLA Merit Award, 2009

ACEC NY Honor Award, 2007
Michigan Barn Commission Award for Innovative Use of Barn Reuse,  2007
AIA Chicago Distinguished Building Award, 2006

LEED Platinum, 2007
Team: Valerio Dewalt Train, Farr Associates, ARUP



Existing buildings

New Buildings

Native Landscape

Green Roofs

Permeable Paving

Water Feature/
Detention

Ornamental
Landscape

Bioswale

Water circulation

Kresge Foundation Headquarters
Troy, MI



Kresge Foundation Headquarters
Troy, MI



Kresge Foundation Headquarters
Troy, MI

Porous paving parking lot



Kresge Foundation Headquarters
Troy, Michigan



Lloyd Street Global Education School Herget Middle School

Education:  k-12



Iowa State University College of Design

Waubonsee Community College Walsh College

Education:  colleges + universities



Iowa State University College of Design





Evelyn Pease Tyner Interpretive Center
glenview, illinois

Client:  The Glen Development Corporation
Completion:  2007
LEED Platinum, 2007
Team: Wight and Company, Phoenix Architects, Bluestone + Associates



Evelyn Pease Tyner Interpretive Center
Glenview, Illinois



Evelyn Pease Tyner Interpretive Center
Glenview, Illinois



Peggy Notebaert Nature Museum
Chicago, Illinois

Peggy Notebaert Nature Museum
Chicago, IL



Peggy Notebaert Nature Museum
Chicago, IL



Peggy Notebaert Nature Museum
Chicago, IL



Peggy Notebaert Nature Museum
Chicago, IL



Queens Botanical Garden
flushing, new york

Client:  Queens Botanical Garden
Completion:  2002 (master plan), 2009 (administration building and gardens)
Awards:  Illinois ASLA Merit Award, 2009 (administration building and gardens)

New York Green Building Design Award, 2004
Illinois ASLA Merit Award, 2003 (master plan)

LEED Platinum, 2008
Team:  Atelier Dreiseitl, BKSK Architects

© Jeff Goldberg/Esto



Queens Botanical Garden
Flushing, New York



QUEENS BOTANICAL GARDEN – Grauwassersystem

Queens Botanical Garden
Flushing, New York



© Jeff Goldberg/Esto

Queens Botanical Garden
Flushing, NY
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Queens Botanical Garden
Flushing, New York
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Queens Botanical Garden
Flushing, New York



Queens Botanical Garden
Flushing, NY



Ann Arbor Municipal Center
ann arbor, michigan

Client:  City of Ann Arbor
Completion:  on-going
LEED: Platinum (anticipated)
Team:  Quinn Evans Architects, InSite Design Studio, Atelier Dreiseitl



Ann Arbor Municipal Center
Ann Arbor, Michigan



Advocate Lutheran General

Advocate Good Shephard

Northwest Community Hospital

Health Care



Lutheran General Hospital Patient Tower
park ridge, illinois

Client:  Advocate Health Care
Completion:  2009
LEED Gold, 2010
Team:  Cannon Design, Gewalt Hamilton Associates

© OWP/P



Advocate Lutheran General Hospital
Park Ridge, IL



Lutheran General Hospital Tower
Park Ridge, Illinois



Johnson Controls Headquarters
glendale, wisconsin

Client:  Johnson Controls, Inc.
Completion:  2009
Awards:  Wisconsin Builder Magazine Top Projects award, 2009
LEED:  Platinum (anticipated)
Team:  Gensler



Johnson Controls Headquarters
Glendale, Wisconsin © Gensler





Johnson Controls Headquarters
Glendale, Wisconsin



Johnson Controls Headquarters
Glendale, Wisconsin





Conservation Development in Practice
A Guideline Document for Sustainable Design and 
Development





Water Plaza

Natural Designs for Water Filtration and Aeration



















Sustainable Sites for Residential Applications



Residential Porous Pavement and Rain Garden 
Application
Elmhurst, IL







McDonalds Green Prototype
Chicago, IL



Josey Heights 

Neighborhood
Milwaukee, Wisconsin



Permeable paver streetSidewalk Bioswale



Permeable PavingStreet BioswalesRain Gardens

Josey Heights Neighborhood



Josey Heights, Milwaukee, WI



Josey Heights
Residential 
Neighborhood
Milwaukee, WI



Carbon Cliff Green Streets

Carbon Cliff Green Streets
Carbon Cliff, Illinois



Carbon Cliff Green Streets
Carbon Cliff, Illinois



Street View Character - 40’ Right-of-Way Street
Existing Conditions



Charles City Streetscape - Plan



Charles City Green Streets
Charles City, Iowa



Charles City Green Streets
Charles City, Iowa





Tillage exposes highly organic soil to the atmosphere, promotes oxidation of 
accumulated soil organic carbon, which in turn reduces the soil’s tilth and its 
capacity to absorb rainwater and hold nutrients.
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The loss of a strong perennial ground cover exaggerates the rate and 
amount of soil loss and resources as the exposed soil becomes increasingly 
susceptible to wind and water erosion.

increased runoff and soil erosion

After several years of repeated tillage, the extensive root system of prairie 
disappears altogether and a once highly organic soil becomes primarily 
mineral in composition.

Compaction and loss of root structure and organic matter content alters 
soil bulk density causing water infiltration rates and capacity to drop 
dramatically.

Introduction of tile accelerates rate of water loss, oxidation, and 
depletion of soil nutrients.  Crops need significant additional resources to 
grow.



The Importance of a Healthy Rhizosphere 
& the Implications of its Systematic Destruction

When the rhizosphere which includes the deep root systems of the 
native bunch grasses is destroyed:

• a contiguous connection to the stable thermal mass of the subsoil 
ceases to exist

• soil moisture decreases and the surface mineral soil, or other surfaces, 
become vulnerable to significant daily temperature fluxes

• no longer able to thermo-regulate, many conservative organisms, 
including flora and fauna, have difficulty maintaining a stable 
metabolism

• the land defaults to the few plants and animals that can survive such 
circumstances, while most native species are simply unable to 
compete

• evapotranspiration at the surface is drastically reduced, the 
moderating effects of water are lost, and the surface of the earth 
heats up 

• the shifts in temperature and hydrology effect weather patterns, bio-
diversity, and even global warming.
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Iowa’s Green Streets Pilot Project
A Sustainable Vision for West Union, Iowa

The City of West Union

Main Street West Union 

Iowa Department of Economic Development

TeKippe Engineering, P.C.















Communications

• Develop and implement community 

communications strategy



Implementation/Funding

• Pursue range of support/funding 

opportunities



Rotational Seed & 

Biomass 

Production

Rotational 

Grazing

Organic produce
Sustainably 

harvested 

woodlot

Sustainable Agriculture
Unsustainable

Row Crop Agriculture

From 1995-2010 more than 16.9

billion dollars in federal farm

subsidies went into production

of high fructose corn syrup, corn 

starch and soy oils.





James Patchett
(630) 559-2025
jpatchett@cdfinc.com
www.cdfinc.com


