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Presenter
Presentation Notes
I work for the Center for Watershed Protection located in the suburbs of Baltimore City. The Center is a national non-profit watershed and stormwater management think-tank…..




Nationwide Urban Runoff Project 1978-
1982 

My USGS Friends 

Presenter
Presentation Notes
Prior to working for the Center, I spent 30 years working for Baltimore City, one of 28 sites that participated in the Nationwide Urban Runoff Project which was the first comprehensive assessment of the  causes and effects of urban stormwater runoff through … which concluded that urban runoff was as bad as secondary treated sewage and led to the Stormwater Management Permit Program of the 1990s.



Impervious Cover model 
supports the findings from this 

study 

Presenter
Presentation Notes
The Center for Watershed Protection developed the “benchmark” Impervious Cover model which shows “No threshold” for urban effects to aquatic ecosystems and supports the findings of this study.



Not Much Effect From  
Current Watershed Treatment  

 
 
The extent or effectiveness of 
watershed treatment has seldom 
been measured and is often 
incomplete 
 
Most development was build 
before stormwater controls 
 
 Biological Conditions Gradient 
can help to model improvements 
associated with remediation 
 

 

Presenter
Presentation Notes
We have few success stories on mitigating the effects of urbanization. Most of the development in this country has occurred prior to stormwater management regulations.

The Biological Conditions Gradient is a useful tool to help predict  the  effects of different management options.



Streams were piped to control 
flooding and disease 

Dunne and Leopold, 1978 

Presenter
Presentation Notes
The “piping” of streams was a common practice to control the increases in urban runoff associated with impervious cover and to control disease which at the turn of the century was believed by many to be carried by miasma ( disease spread by vapors from rotting vegetation and human waste).



Baltimore City Stream-pipe 
network today 

• Streams = 43.6 miles 
• Storm drains = 1,100 miles 
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Figure xx.  Stormdrain

• The red lines used to be 
small streams 

• The blue lines are the 
remaining streams 

 

 

Presenter
Presentation Notes

Prior to coming to work for the Center, I was the Chief of Baltimore City’s Surface Water Programs for over 20 years.

One of the main impacts of impervious cover is the need to convey the additional runoff.

For over a century, Baltimore City’s solution to managing stormwater runoff was to bury streams beneath the streets. The maps above show the reduction in stream density and the replacement of first and second order streams with storm drains as indicated by red lines in the map to the right.
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Baltimore  City Sanitary Lines
• The black lines 

comprise thousands of 
miles of sewage pipes 

• Pipes are placed side by 
side under the streets 
(below) 

There are two other pipe networks 
that affect the quality of our surface 

waters- drinking water and 
wastewater  

Presenter
Presentation Notes
Many of the sewers were constructed over 70 years ago in leaky terra cotta pipes with the major trunk lines constructed under the stream beds. Al though not shown, the water distribution system is equally complex and leaky. 

The figure to the right shows how these pipes are placed under a typical street.



With a price tag to meet the new 
Stormwater Permit and 

Chesapeake Bay TMDL in the 
order of $30-50 million per year, 

what is the best approach to 
meeting these mandates? 

Presenter
Presentation Notes
It will cost a City like Baltimore between $30 - $50 million per year to meet stormwater mandates associated with stormwater permits and TMDLs.



The most obvious solution is to 
integrate the 3-pipe system so that 

solutions for one benefit all 

Focus of consent orders 

Presenter
Presentation Notes
The  impacts to the stream ecosystem are not just related to stormwater. Water and wastewater infrastructure is typically placed in the stream channels. All three pipe infrastructure systems crisscross throughout the watershed. The water quality of the stream is largely impacted by infrastructure failure. All 3 water systems are regulated  and managed by different entities. The three need to work together as one to meet our water quality goals.



The ultimate goal of restoring the 
ecological condition of our 

waterways has to include the 
restoration of the communities that 

drain to them. 

Presenter
Presentation Notes
After decades of working with the communities throughout the City it became obvious that the goal of restoring the human ecosystem and making it more sustainable has to integrated into the restoration of the aquatic ecosystem. Practices that benefit both should be emphasized.



Protecting and restoring what 
natural resources remain 

Presenter
Presentation Notes
This includes the protection of the natural resources that remain and making them more accessible to communities.



Using vacant lots to control 
stormwater 

Soil Restoration 

Impervious Cover 
Reduction 

Presenter
Presentation Notes
Examples of urban restoration. Turning vacant lots into a stormwater management asset. 14,000 vacant  lots currently exists.



Bioretention installed for stormwater 
runoff control and as an amenity to 
the community 

Presenter
Presentation Notes
Bioretention provides “green space” to an ultra urban community.



Watershed-wide practices such as  
“School Greening” 

Presenter
Presentation Notes
Replacing impervious cover with landscaping is one of the best things we can do. At last count, over 30 school yards were greened.



Figure 10:  Bump out at Collington and Lombard Street 

Community “driven” Green 
Infrastructure Plans 

Presenter
Presentation Notes
There is a “grass roots” effort in Baltimore City to  “Green Communities” because of the cumulative benefits.



Two summary points 

• While the price tag for restoring our 
waterways is expensive, we are beginning 
to identify synergies among regulatory 
programs (3-pipes) 

• Restoring our waterways can help to 
restore our communities. This should 
factor into the cost. 
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