
Wait, What? 
Ecological Services can 
impact my MS4?
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Summer Temperatures Have Shifted
• 1951 – 1980
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• 1983 – 1993
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• 1994 – 2004
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The “extreme” 
temperature events used 

to cover 0.1% of the 
Earth. Now they cover 

14.5%.
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WKU – Temp Data
• Add your first bullet point here

• Add your second bullet point here

• Add your third bullet point here
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CDC – National Health Statistics Report 
2014

1 degree F associated with statistically 
significant increases in mortality rates 

during high temp events

15 8/1/2017 KSA Annual Confernce







Warmer air can

hold

a lot more water vapor

With each additional 1° (C) of 

temperature, the atmosphere’s

capacity to hold water vapor

increases by 7%

There is already 4% more water

vapor over the oceans than there

was only 30 years ago



There have been seven

1,000-year flood events in the U.S.

since May of 2010



So the downpours get bigger





Tucson, Arizona
August 8, 2015



Atmospheric River
February 20, 2017

Hawaii





August 13, 2016

New Orleans
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WKU Rain Graphic
• Add your first bullet point here

• Add your second bullet point here

• Add your third bullet point here
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Lexington, Ky
April 2-3, 2015

LFUCG  Stormwater Manual
100 yr 24 hr – 6.81’’ (2016)

• Add your first bullet point here

• Add your second bullet point here

• Add your third bullet point here

29 8/1/2017 Add a footer



Southland drive SSO
• Add your first bullet point here

• Add your second bullet point here

• Add your third bullet point here
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Southland drive SSO
• Add your first bullet point here

• Add your second bullet point here

• Add your third bullet point here
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For every 1° C of warming, 

lightning strikes increase 10 – 12%



10% Impervious cover results in

 Measurable impacts on water quality and biota

 Significant impacts to stream banks, channel, erosion, 
groundwater recharge, etc.

% Impervious cover

10% 100%0%

Forest Parking Lot



Impervious Cover< 5%

> 65%
30%

20%

8-10%

Stream Quality Is Related to 

Impervious Cover



ASLA.org

Urban areas only cover 3% of 
contiguous US but account for 
impairment of:

• 13% of rivers
• 18% of lakes 
• 32% of estuaries
• 55% of ocean shores
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Spectrum of Ecosystems

DisturbanceLess More

Green 
Infrastructure

LessMore Functionality



• Estimated $145 trillion per 
year
• Ecosystem services contribute 

more than twice as much to 
human well-being as does 
global GDP

http://ecosystemsandtheeconomy.blogspot.com/

Costanza, et. al., 2014  Changes in the 
global value of ecosystem services.
Global Environmental Change
Vol 26, May 2014, Pgs 152-158

Ecosystem Services
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Tale of Two Cities – Sewer Overflow Projects

•Cleveland
•$3 billion over 25 years
•2.5% dedicated to green 

infrastructure projects

•Philadelphia
•$2.4 billion over 25 years
•70% dedicated to green 

infrastructure projects

Cleveland.com



Philadelphia comparative 
study:

Plan to invest 50% in GI 
versus 100% grey

Construction delays & 
maintenance over 40 year 
period

Green = 346,883 hrs (or 
$5.6 mm in costs) 

Grey = 796,597 hours (or 
$13.4 mm in costs)

Saves: 450,000 hrs (or 
$7.8 mm in cost)

Phillywatersheds.org

Green Infrastructure: Philadelphia



NYC Green Infrastructure Plan

Plan to capture 10% runoff from impervious 

surfaces in CSO areas

Green infrastructure estimated cost of $1.5 

billion versus grey estimate of $3.9 billion

Green estimated 1.5 billion gallons per year 

reduction in CSO
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$250 million increased tax revenue

$900 million in nearby rehab projects

$2  billion in new economic activity



Coldstream:

•
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Coldstream:

•
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Reduction in Heat Island Effect

Benefits of Green Infrastructure: Energy:



Reduction in Heat Island Effect

Benefits of Green Infrastructure: Energy:



Lexington Urban Tree Canopy Study













GI/LID Site Planning Process

“Fixing the Mess We Made” By Emily Talen, AICP, Planning 2010

• Neighborhood Scale; 

• Increase in building 
density

• Reduction in 
autocentric design

• Opportunity for rain 
water harvesting

• Work with the 
landscape –
architecture in 
harmony 



GI/LID Site Planning Process

“Fixing the Mess We Made” By Emily Talen, AICP, Planning 2010

• Site Planning Objectives:
• Opportunities abound



Examples of Green Infrastructure:

Rain 
Gardens

Planter
Boxes

Grass 
Swale

Infiltration 
Swale

Dry 
Wells

Permeable 
Pavements

Green 
Roof



Examples of Green Infrastructure:

Green 
Streets

Grass 
Swale

Rain
Barrels

&
Cisterns

Dry 
Wells

Disconnection
Downspouts

&
Pavement
Removal

Capture
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Category of Benefit Value/Year

Reduction in Stormwater 

Infrastructure Costs

$25.08

Air Particulate Reduction $4.18

Urban Heat Island 

Reduction

$133.76

Greenhouse Gas 

Reduction

$16.72

Greenhouse Gas 

Sequestration

$4.35

Habitat Creation $3.34

TOTAL BENEFITS PER 

YEAR

$187.43

400 Sq Ft



Green Infrastructure Resources:

EPA Benefits: 

http://water.epa.gov/infrastructure/greeninfrastructure/

EPA National Stormwater Calculator: 

http://www2.epa.gov/water-research/national-

stormwater-calculator

Milwaukee, WI – GI calculator - H2OCapture: 

http://www.h2ocapture.com/

National Tree Benefit Calculator: 

http://www.treebenefits.com/calculator/

Itree

https://www.itreetools.org/

Center for Neighborhood Technology: 

http://www.cnt.org/water/projects/green-infrastructure/

http://water.epa.gov/infrastructure/greeninfrastructure/
http://www2.epa.gov/water-research/national-stormwater-calculator
http://www.h2ocapture.com/
http://www.treebenefits.com/calculator/
https://www.itreetools.org/
http://www.cnt.org/water/projects/green-infrastructure/
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ASLA.org

42% of urban space within the U.S. is 
projected to be redeveloped by 2030 
providing an opportunity for Green 

Infrastructure solutions
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“When the well is dry, we know the 
worth of water.” 

Benjamin Franklin
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http://www.goodreads.com/author/show/289513.Benjamin_Franklin


Thank You

B. Scott Southall, RLA,  LEED AP BD+C, AICP
Vice-President  for Sustainability  

CDP
southall@cdpengineers.com

Dan Stever
Director of Education & Outreach

Klausing Group
dstever@klausinggroup.com


