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Kansas City, Kansas 



Guiding Principles 

Demonstrate the value of Low Impact Development 
(LID) within the context of Forging the Link: 

1.The ecological benefits of LID with respect to 
protection of water quality, aquatic habitat  and 
watershed health 

2.The economic benefits of using a combination of 
grey and green infrastructure to manage 
stormwater 

3.The capability of LID to be used as a climate 
change adaptation planning tool to minimize the 
stress to urban stormwater infrastructure. 
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Coastal Population Changes 



Coastal Population Changes 



Chesapeake Bay 
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Chesapeake Bay 
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Chesapeake Bay 
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…to the Lake 





…or the Ocean 



Balancing Development and Open Space 





















Slide: Chesapeake NEMO 



Slide: Chesapeake NEMO 



Slide: Chesapeake NEMO 



Slide: Chesapeake NEMO 



Slide: Chesapeake NEMO 



Slide: Chesapeake NEMO 



Slide: Chesapeake NEMO 



Slide: Chesapeake NEMO 



Slide: Chesapeake NEMO 

















Bottom Line? 
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Boulder Hills Subdivision, NH 



Boulder Hills Subdivision, NH 

• Avoided use of 1616ft of curbing,  785ft 
pipe, 8 catch-basins, 2 detention basins, 
2 outlet control structures 



Boulder Hills Subdivision, NH 

$5,000 in Site Preparation 
$72,000  Drainage 
$6,500 Curbing Reductions 
$19,500 Permanent Erosion Control 
NET Savings: $50,000  

 approx 6% of the total project 
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Greenland Meadows Commercial Development, NH 



Porous Asphalt-~4 ac. 

Standard Pavement with Subsurface 
Infiltration 

Rooftops with Subsurface 
Infiltration 

Gravel 
Wetland 

Greenland Meadows Commercial Development, NH 



Greenland Meadows Commercial Development, NH 



$71,000 Earthwork 
$1,750,000 Stormwater 
NET Savings: $930,000 

 or 26% of the project stormwater costs 

Greenland Meadows Commercial Development, NH 





Portland, Oregon 



Portland, Oregon 

Estimated $144M for Grey Solution 



Portland, Oregon 

$11M in Green Infrastructure 
Reduced cost estimate by $63M 



Portland, Oregon 

Estimated $81M budget 



Portland, Oregon 



Portland, Oregon 



Kansas City, Kansas 



Kansas City, Kansas 

Estimated $6B for City-wide Grey Solution 
Middle Blue River estimated $54M 



Kansas City, Kansas 

Estimated $35M for Green Solution 
Still meet overflow goal 6/yr 



Kansas City, Kansas 



Chicago, Illinois 



Chicago, Illinois 



Chicago, Illinois 

Eliminated 70M gallons of stormwater in 2009 



Chicago, Illinois 
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Changing Trends 



Changing Trends 



return 
period 
(years) P 

baseline 

-95% 

conf baseline 
baseline 

+95% conf 

1 0.1 2.44 2.68 2.94 

2.5 0.6 4.14 4.78 5.45 

5 0.8 5.12 6.21 7.43 

7.5 0.8667 5.66 7.06 8.73 

10 0.9 6.04 7.69 9.73 

25 0.96 7.25 9.88 13.52 

50 0.98 8.19 11.76 17.15 

75 0.98667 8.74 12.96 19.66 

100 0.99 9.14 13.87 21.64 

250 0.996 10.45 17.09 29.27 

500 0.998 11.47 19.90 36.67 

750 
0.99866

7 12.08 21.71 41.81 

1000 0.999 12.52 23.07 45.87 

Compared to 1926-1955 

28% increase in amount 
1% decrease in rainy days 

Spring 

1971 -2000 
24hr 

Previous 75yr 
now 25yr 

Previous 25yr 
Now 10yr 

Changing Trends 



New England Floods, Spring 2005 



Predicting Future Changes: 
Greenhouse Gas Emissions Scenarios 

Special Report on Emissions Scenarios, IPCC 2000 

Changing Trends 
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Source: NECIA climate report 2006 
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Source: NECIA climate report 2006 

Changing Trends 



• Temperature 
– 40+ days exceeding 90 

– 10-25 days exceeding 97 

• Precipitation 
– Winter, spring increasing 

– Summer, fall decreasing 

– Drier soils, more droughts 

• Ice cover decline will continue 

Changing Trends 
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Changing Trends 
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Changing Trends 









Community Resiliency and Infrastructure 



Oyster River, NH 



Oyster River, NH 



Oyster River, NH 



Oyster River, NH 



Implementing LID 
could save over 30% 
in Municipal 
Infrastructure costs 

Community Resiliency and Infrastructure 



Baseline Build-out  

5 acre 





Cost Development 
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Kansas City, Kansas 




