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The Headlines Read… 
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Background 

• Maintain and restore natural hydrology and ecological 

function  

• Promote infiltration and evapotranspiration 

• Capture and reuse of stormwater 

• Establishment of natural vegetative features 

 

 



Runoff is Low, Groundwater 

and Base Flow Benefits 

Runoff is High, Groundwater 

and Base Flow Reduced 



Background 

• Highly effective for smaller, more frequent storms 

• Flow reduction “benefits” diminish during large events 

• Runoff reduction is not generally applied to larger storms 

 



General Concerns 

• Lack of standardization 

• Variable levels of trained contractors 

• Long-term maintenance responsibilities 

• Need for clear and effective demonstration projects 

• Technical vs. functional vs. perception 

 



Technical concerns 

Area of Concern Potential Impediment 

Parking reduction Potential contradiction with local zoning regulations 

Roof leader disconnect 

  

Limited space on typical properties to conform to 

guidelines 

Reduce impervious cover 

  

Counter to local highway department requirements for 

public safety 

Rain barrels 

  

Limited capacity for storage 

Porous paving 

  

Lack of standardized details; ownership and 

maintenance concerns from MS4 



Functional and perception 

• Public health and safety 

• Expectations 

• Anticipated maintenance 

• Land use, public use 

• Aesthetics 

• Public perceptions 

 

 



Landscape Perception 

• The field of landscape perception and ecological aesthetics 

has been growing since the late 1960s.   

• Sparked from federal highway scenic landscape assessments  

• Models and landscape perception research have typically 

been motivated by one of two tracks: 1.environmental 

management, planning or design and 2. meaning of the 

landscape (Zube et al., 1982). 

 



Landscape Perception 

• People prefer a “park-like” landscape (Balling &         
Falk, 1982) 

• Landscapes that are more easily read, such as clearly 
defined open spaces, are most often preferred (Kaplan & 
Kaplan, 1989)  

• Landscape have an impact on human observations, 
which ultimately effect human behavior 

 

 

 



How are these factors relevant? 

• Visual quality and aesthetics are critical in forming public 

opinion.   

• Nassauer (1997) argued “landscapes that evoke the 

sustained attention of people- that compel aesthetic 

experience- are more likely to be ecologically maintained 

in a world dominated by humans.”   

 

 

 



Benefits of Project Planning 

Practices which are  

• designed in accordance with the 

larger site context  

• consistent with overall end 

user’s goals  

Are more likely to 

• be accepted and appreciated     

• be effectively maintained  

• meet long-term performance 

objectives 

 



In Other Words… 

• Select systems which are meet expectations and end users 

goals 
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In Other Words… 

• Select systems which meet anticipated maintenance goals 
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Avoid pitfalls 

• Public health and safety  

• Function and use 

 



Planning Goals 

• Maximize effectiveness of infrastructure dollars 

• Reduce potential for practice failure 

• Remove or reduce uncertainties of long-term maintenance 

and management by improving initial practice selections 

 



Bioretention Benefits 

• Lower cost 

• Can be planted and maintained as part of landscape 

• Runoff reduction credit in addition to water quality 

 



Bioretention Limitations 

• Surface ponding during storm events  

• Need to locate and size accordingly 

• Spatial requirements 

• Need for careful curb design for street side systems 
 



Porous Paving Benefits 

• Runoff reduction credit 

• Easy coordination with street scape plan 

• Known products and variable uses (i.e. on-street parking) 

 



Porous Paving Limitations 

• Cost 

• Infiltration or collection of municipal (street) runoff vs. private 

systems 

 



Stormwater Planters Benefits 

• Ornamental, can fit into site and building aesthetic 

• Maximize RRv and water quality benefit due to significant 
building frontage 

• Cost effective 

• Can be used with no infiltration 

 

 



Stormwater Planters Limitations 

• Cost for waterproofing on building face 

• Routine maintenance, but can be completed as part of 

general landscaping 

• Difficult to retrofit 



Green Roof Benefits 

• Reduces volume of runoff provide water quality benefit 

• Opportunity for aesthetics and viewing  

• Building system (HVAC) and LEED benefits  
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Green Roof Limitations 

• Higher construction costs 

• Routine and annual maintenance requirements 

• General perceived uncertainties  
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Summary of Planning 

• Long-term performance and maintenance issues can be 

resolved through effective planning 

• Need to take into account site context 

• Work with the Standards/Manual and other factors to create 

thoughtful and meaningful systems 

 



Case Studies 







Rain Tanks / Cisterns 



Larger scale example 





Site Plan 

• Improve 

circulation 

• Linear bioswales 

for drainage 

• Reduce runoff 

and improve 

water quality 

 





Bioswale (vegetated dry swale) during construction 





After one growing season 



Bioswale 

• Drainage from one 

side 

• Planted with typical 

landscape species 

• Fit into site context 

• Coordinated with 

owners anticipated 

maintenance regime 

 



Definition of Stormwater Services 









Summary 

• Coordinate technical issues with functional and perception 

issues 

• Initial practice selection can be critical 

• Integration of design with site context and use 

• Better planning can lead to better long-term performance 

 


